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PART    I. 


OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 
Status,  ohaoges;  and  distributioii  of  officers  of  corps,  3. 

THE  BOARD  OF  ENGINEERS 4 

POST  OF  WILLETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 
TALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officbr  uh  command,  Maj.  John  H,  D.  Knight,  Corps  of  Enoineebs— 

Post  of  Willets  Point,  4;  U.  S.  Engineer  School,  5;  Battalion  of  Engineers,  Engi- 
neer Depot,  6;  statement  of  funds,  7;  estimates,  22. 

FORTIFICATIONS. 

Projects,  sites,  7:  sea  walls  and  embankments,  preservation  and  repair  of  fortifi- 
cations,  new  works,  appropriations.S :  emplacemente^on tinning  contacts,  9,10 ;  sub- 
marine mines,  defenses  of  coasts  or  Maine  and  New  Hampshire,  11;  Boston,  Mass., 
southeast  coast  of  Massachusetts  and  Rhode  Island,  12 ;  eastern  entrance  to  Long 
Island  Sound  at  New  York,  N.  Y.— eastern  entrance  to  harbor,  on  islands  in  harbor, 
13;  on  Staten  Island,  southern  entrance  to  New  York  Harbor,  on  Long  Island  and 
Sandy  Hook,  Delaware  River,  14 ;  Baltimore,  Md.,  Washington,  D.  C,  15:  Hamp- 
ton Roads,  Va.,  coast  of  North  Carolina,  coast  of  South  Carolina,  16^  coast  of  Georgia 
and  Cumberland  Sound,  coast  of  Florida,  17 ;  Pensaoola,  Fla.,  Mobile,  Ala.,  andliis- 
sissippi  Sound.  New  Orleans,  La.,  18:  Galveston,  Tex.,  19:  lake  ports  in  New  York, 
San  Diego,  Cal.,  islands  in  San  Francisco  Bay,  and  north  side  of  San  Francisco  Bay, 
Cal.,  San  Francisco,  Cal.,  on  south  side  of  bay,  20;  mouth  of  Columbia  Biyer,  Paget 
Sound,  21;  estimates  for  1898-99,  22. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  STATEBfENT,  22;  establishment  of  harbor  lines,  28;  examination  of  bills 
for  bridges,  Bartrand  River,  S.  C,  24;  obstruction  of  navigable  Southern  riTersby 
the  aquatic  plant  known  as  the  water  hyacinth,  engineer  divisions,  25. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Lieut.  Col.  A.  N.  Damrell  and  Maj.  R.  L.  Hoxib,  Corps  of 
Engineers— 

Lnbec  Channel,  Me.,  26;  Moosabec  Bar,  Me.,  27;  Narraguagus  River,  Me.,  break wa^ 
ter  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor,  Me.^  28;  harbor  at  Sulli- 
van Falls,  Me.,  Union  River,  Me.',  29;  Bagaduce  River,  Me.,  Penobscot  River,  Me., 
30;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me.,32;  Rockland  Harbor,  Me.,  33;  Car- 
Ters  Harbor,  Vinalhaven.  Me.,  34;  Georges  River,  Me.,  Kennebec  River,  Me., 
35;  Saeanoa  River,  Me.,  Portland  Harbor,  Me.,  37;  Saco  River,  Me.,  39;  Bellamy 
River,  N.  H.,  Cocheco  River,  N.  H.,  40;  harbor  of  refuge  at  Little  Harbor,  N.  H., 
41 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  ex- 
aminations and  surveys,  42. 
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In  ths  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers— 

Newbury  port  Harbor,  Mass.,  45;  Merrimac  River,  Maas.,  46;  Powow  River,! 
47;  Essex  River,  Mass.,  48;  Larbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  harbor 
at  Gloucester,  Mass.,  49;  harbor  at  Manchester,  Mass.,  51;  harbor  at  Lynn,  Maaa., 
52;  Mystic  and  Maiden  rivers,  Mass.,  53;  harbor  at  Boston,  Mass.,  55;  Town  River, 
Mass.,  57;  Weymouth  River,  Mas-s.,  58;  harbor  at  Scituate,  Mass.,  59;  harbor  at 
Plymouth,  Mass.,  61;  harbor  at  Provincetown,  Mass.,  harbor  at  Chatham,  Mass., 
62;  removing  sunken  vessels  or  craft  obstruotiug  or  endangering  navigation,  ex- 
aminations and  surveys,  63. 

In  tue  charge  of  Maj.  D.  W.  Lock  wood.  Corps  of  Exginerrs — 

Harbor  of  refuge  at  Hyaunis,  Mass.,  66;  harbor  of  refuge  at  Nantucket,  Mass.,  67; 
Marthas  Vineyard  inuerharboratEdgartown,  Mass.,  68;  harbor  at  Vineyard  Haven, 
Mass.,  Woods  Hole  Channel,  Mass.,  69;  New  Bedford  Harbor,  Mass.,  70;  Canapitsit 
Channel,  Mass.,  Taunton  River,  Mass.,  71;  Sakonuet  River,  R.  I.,  72;  Pawtucket 
River,  R.  I.,  73 ;  Providence  River  and  Narragansett  Bay,  R.  I.,  74 ;  removal  of  Green 
Jacket  Shoal,  Providence,  R.  I.,  harbor  at  Wickford,  R.  I.,  75;  Newport  Harbor, 
R.  I..  76;  harbor  of  refuge  at  Point  Judith,  R.  I.,  77;  entrance  to  Point  Judith 
Pond,  R.  I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  78;  Great  Salt  Pond,  Block 
Island,  R.  I.,  79;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examination  and  surveys,  80. 

In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers— 

Pawcatuck  River,  R.  I.  and  Conn.,  82;  harbor  of  refuge  at  Stonington,  Conn.,  83; 
Mystic  River,  Conn.,  84;  Thames  River,  Conn.,  85;  Connecticut  River  below  Hart- 
ford, Conn.,  86;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  New  Haven  Harbor, 
Conn.,  89;  breakwaters  at  New  Haven,  Conn.,  91;  Hoasatonic  River,  Conn.,  92; 
Bridgeport  Harbor,  Conn.,  94;  Saugatack  River  and  Westport  Harbor,  Conn.,  96; 
Norwalk  Harbor,  Conn.,  98;  Five  Mile  River  Harbor,  Conn.,  Stamford  Harbor, 
Conn.,  100;  harbor  at  Coscob  and  Miauus  River,  Conn.,  102;  Greenwich  Harbor, 
Conn.,  103;  surveys,  104. 

In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William  Ludlow, 
Corps  ok  Exg inkers— 

Hudson  River,  N.  Y.,  105;  Sangorties  Harbor,  N.  Y.,  107;  harbor  at  Rondout,  N.  Y.. 
108;  harborat  Peek8kill,N.Y.,  109;  Harlem  River,  N.Y.,  110;  East  River  and  Hell 
Gate,  N.  Y.,  Ill;  New  York  Harbor,  N.  Y.,  113;  removing  sunken  vessels  or  craii 
obstructing  or  endangering  navigation,  examinations  and  survey,  114. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers— 

Port  Chester  Harbor,  N.  Y.,  116 ;  Mamaroneck  Harbor,  N.  Y.,  117 ;  East  Chester  Creek, 
N.  Y.,  Bronx  River,  N.  Y.,  118;  Mattituck  Harbor,  N.  Y.,  119;  Port  Jefferson  Harbor, 
N.  Y,,  120;  Huntington  Harbor,  N.  Y..  121;  Glencove  Harbor,  N.  Y.,  122;  Flushing 
Bay,  N.  Y.,  Patcbogue  River,  N.  Y.,  123;  Browns  Creek,  Sayville,  N.  Y.,  124;  Can- 
arsie  Bay,  N.  Y.,  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and 
Red  Hook  channels,  and  Red  Hook  and  Buttermilk  chanuels,  in  the  harbor  of 
New  York,  125;  Gowauas  Creek  Channel,  New  York  Harbor,  127;  Newtown  Creek, 
N.  Y.,  128;  Passaic  River,  N.  J.,  129;  channel  between  Staten  Island  and  New  Jersey, 
130;  Elizabeth  River,  N.  J.,  131;  Raritan  River,  N.  J.,  132;  South  River,  N.  J.,  Rar- 
itan  Bay,  N.  J.,  133 ;  Mattawan  Creek,  N.  J.,  134 ;  Keyport  Harbor,  N.  J.,  135 ;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  136;  Shrewsbury  River,  N.  J.,  137;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  138;  examinations 
and  surveys,  139. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.J.  and  Pa.,  142;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.J.,  144;  Schuylkill  River,  Pa.,  145;  ice  harbor  at  Marcushook,  Pa.,  146;  con- 
struction of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  147;  Delaware  Breakwater, 
Del.,  148;  harbor  of  refuge,  Delaware  Bay,  Del.,  149;  Rancocas  River,  N.  J^  Alio- 
way  Creek,  N.  J.,  150;  Dennis  Creek,  N.  J.,  151;  Cooper  Creek,  N.  J.,  152;  Goshen 
Creek,  N.  J.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, examinations  and  survey,  153.  ' 
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In  thb  charob  of  Wm.  F.  Smith,  United  States  Agent,  Major  of  Engineers, 
U.  S.  Army,  retired— 

WilmiDgton  Harbor,  Del.,  155;  Nanticoke  River,  Del.  and  Md.,  157;  AppoqDinimink 
River,  Del.,  158;  Smyrna  River,  Del.,  159;  Murderkill  River,  Del.,  160;  Mispillion 
River,  Del.,  161;  Broadkiln  Rive^  Del.,  inland  watennray  from  Chincoteague  Bay. 
Ya.,  to  Delaware  Bay  at  or  near  liewes,  Dei.,  162;  SusqueLanna  River  above  and 
below  Havre  de  Grace,  Md..  163;  Chester  River,  Md.,  from  Crumpton  to  Jonei 
Landing,  Choptank  River,  Md.,  164;  La  Trappe  River,  Md.,  165;  Warwick  River, 
Md.,  166;  Broad  Creek  River,  Del.,  167;  Wicomico  River,  Md.,  Manokin  River, 
Md.,  168;  Pocomoke  River,  Md.,  Queenstown  Harbor.  Md.,  169;  RockLall  Harbor 
and  inner  harbor  at  Rockhall,  Md.,  removing  sunken  vessels  or  craft  obstracting 
or  endangering  navigation,  170;  examinations  and  surveys,  171. 

In  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  172;  channel  to  Cnrtis  Bay,  in 
Patapsco  River.  Baltimore  Harbor,  Md.,  178;  harbor  of  southwest  Baltimore 
^Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  surveys,  174. 

In  tub  charge  of  Lieut.  Col.  Ciias.  J.  Allen,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C.,175;  Occoquan  Creek,  Va.,  177;  Aqnia  Creek, 
Va.,  Nomini  Creek,  Va.,  179;  Lower  Machodoc  Creek,  Va.,  Rappahannock  River, 
Va.,  181;  UrbanaCreek,Va.,  183;  YorkRiver,  Va.,  184;  Mattaponi  River.  Va.,  185; 
Pamunkey  River,  Va.,  James  River,  Va.,  187;  protection  of  Jamestown  Island,  Va., 
survey,  189. 

In  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engineers— 

Harbor  at  Norfolk  and  its  approaches,  Va.,  190;  Western  Branch  of  Elizabeth 
River,  Va.,  191;  Nnnsomond  liiver,  Va.,  192;  Appomattox  River,  Va.,  193;  harbor 
at  Cape  Charles  City,  Va.,  194;  Nandna  Creek,  Va.,  inland  water  route  from  Nor- 
folk Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  195;  North 
Landing  River,  Va.  and  N.  C,  Roanoke  River,  N.  C,  196;  Pasquotank  River,  N.  C, 
197;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation^ 
examinations,  198. 

In  the  charge  of  Lieut.  Col.  D.  P.  Heap  and  Capt.  W.  E.  Craighill,  Corps 
OF  Engineers— 

Ocracoke  Inlet,  N.  C,  199;  Fishing  Creek,  N.  C,  200;  Pamlico  and  Tar  rivers,  N.  C, 
201;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  202;  Neuse  River,  N.C..  203; 
inland  waterway  between  Newbem  and  Beanfort,  N.T?.,  harbor  at  Beaufort,  N.  C, 
204;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  205;  New 
River,  N.  C,  206;  North  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.C.,  207; 
Cape  Fear  River  above  Wilmington,  N.  C,  208;  Cape  Fear  River  at  and  below 
Wilmington,  N.  C,  209;  Lockwoods  Folly  River,  N.  C,  examination  and  sur- 
veys, 211. 

In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers— 

Waccamaw  River,  N.  C.  and  S.  C,  213;  Lumber  River,  N.  C.  and  8.  C,  214;  Little 
Pedce  River,  S.  C.,215;  Great  Pedee  River,  S.  C,  216;  Mingo  Creek,  S.  C,  Winyah 
Bay,  S.  C,  217;  Santee  River,  S.  C,  219;  Wateree  River,  S.  C,  220;  Congaree 
River,  8.  (3.,  221;  Charleston  Harbor,  including  Mount  Pleasant  and  Sullivan 
Island  shore,  8.  C,  222;  Wappoo  Cut,  8.  C,  223;  Beaufort  River,  8.  C,  224. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers — 

8nvannah  Harbor,  Ga.,  224;  Savannah  River  between  Savannah  and  Augusta,  Qa., 
227;  Savannah  River  above  Augusta,  Ga  ,  228;  Darien  Harbor,  Ga.,  229;  Altamaha 
River,  Ga  ,  230;  Oconee  River,  Ga.,  231;  Ocmnlgee  River,  Ga.,  232;  Brunswick 
Harbor,  Ga.,  233;  Cumberland  Sound,  Ga.,  235;  inside  water  route  between 
Savannah,  Ga.,  and  Fernandina,  Fla.,  236;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  survey,  237. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

St.  Johns  River,  Fla.,  238;  Volusia  Bar,  Fla.,  240;  Ocklawaha  River,  Fla.,  241;  St. 
Augustine  Harbor,  Fla.,  Indian  River,  Fla.,  Negro  Cut,  Jupiter  Inlet,  Fla.,  242; 
northwest  entrance.  Key  West  Harbor,  Fla.,  244:  Caloosahatchee  River,  Fla.,  245; 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  246;  Sarasota  Bay,  Fla.,  247;  Manatee 
River,  Fla.,  248;  Withlacoocbeo  River,  Fla.,  Suwanee  River,  Fla.,  249;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and 
surveys,  251.  Digitized  by  ^OOgie 


IV  CONTENTS. 

In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Carrabelle  Bar  and  Harbor,  Fla.,  253;  Apalachicola  Bay,  Fla.,  Apalachioola  River, 
the  Cut-off;  and  lower  Chipola  River.  Fia.,  254;  Flint  River.  Ga.,  256;  C  hatta- 
hoochee  River,  Ga.  and  Ala.,  below  GolambuB,  256 ;  Chattahoocnee  River,  bet  ween 
Westpoint  and  Franklin,  Ga.,  Chootawhatchee  River^  Fla.  and  Ala.,  257;  harbor 
at  Pensacola,  Fla.,  258;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  2i$9;  Alabama 
River,  Ala.,  260;  improvement  of,  and  operating  and  care  of  canals  and  other 
works  of  navigation  on,  Coosa  River,  Ga.  and  Ala.,  261,262;  survey,  262. 

In  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  263;  improvement  of,  and  operation  and  care  of  looks  and  dams 
on,  Black  Warrior  River,  Ala.,  264, 265;  Warrior  and  Tombigbee  rivers,  AJa.,^266; 
Tombigbee  River  from  mouth  to  Demopolis,  Ala.,  266;  Tombigbee  River,  firom 
Demopolis,  Ala.,  to  Columbus,  Miss.,  267 ;  Tombigbee  River,  from  Fulton  to  Colnm- 
tos,  Miss.,  and  from  Walkers  Bridge  to  Fulton,  Miss.,  268;  Noxubee  Rivar,  Miss., 
Pascagonla  River,  Miss.,  269;  Chickasahay  River,  Miss.,  271;  Leaf  River,  Miss., 
Pearl  Kiver,  below  Jackson,  Miss.,  272;  Pearl  River  between  Carth^^  and  Jack- 
son, Miss.,  273;  Pearl  River,  between  Edinburg  and  Carthage,  Miss.,  Bogus  Chitto, 
La.,  274;  survey  of  canal  from  Birmingham,  Ala.,  to  the  Warrior  River,  Ala., 
examinations  and  surveys,  275. 

In  the  charge  of  Maj.  Jambs  B.  Quinn,  Corps  of  Engineers— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  277; 
Chefuncte  River  and  Bogue  Falia,  La.,  278;  Tickfaw  River  and  tributaries.  La., 
279 ;  Amite  River  and  Bayou  Manchac,  La.,  280;  Bayou  Lafourche,  La.,  281 ;  Bayou 
Plaquemine,  Grand  River,  and  Pigeon  bayous.  La.,  282;  Bayou  Conrtableau,  La., 
283;  Bayou  Teche,  La.,  284;  Bayou  Vermilion,  La.,  Mermentau  River  and  tribu- 
taries. La.,  285;  month  and  passes  of  Calcasieu  River,  La.,  286;  harbor  at  Sabine 
Pass,  Tex.,  288;  Sabine  River,  Tex.,  289;  Neches  River,  Tex.,  290;  closing  crevasse 
in  Pass  a  Loutre,  Mississippi  River,  removing  sunken  vessels  or  craft  OMtructing 
or  endangering  navigation,  examinations  and  surveys,  291. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Galveston  Harbor,  Tex.,  292;  ship  channel  in  Galveston  Bay,  Tex.,  294;  channel  in 
West  Galveston  Bay,  Tex.,  295;  Trinity  River,  Tex.,  Buflfalo  Bayou,  Tex.,  296; 
Brazoe  River,  Tex.,  297;  operating  and  care  of  Morgan  Canal,  Tex.,  examination 
and  survey,  298. 

In  the  charge  of  a  Board  of  Engineers,  Col.  Henrt  M.  Robert,  Corps  of 
Engineers,  Senior  Member— 

Ascertaining  the  character  and  value  of  the  improvements  made  at  the  mouth  of  the 
Brazos  River,  Tex.,  by  the  Brazos  River  Channel  and  Dock  Company,  298. 

WESTERN  RIVERS. 

In  the  charge  of  Maj.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  299;  Red  River,  above  Fulton,  Ark.,  300;  Cypress  Bayou, 
Tex.  and  La.,  301;  Ouachita  and  Black  rivers.  Ark.  and  La.,  302;  Bayou  Bartholo- 
mew, La.  and  Ark.,  BoBuf  River,  La.,  303;  Tensas  River  and  Bayou  Ma^on,  La., 
304;  Yazoo  River,  Miss.,  306;  mouth  of  Yazoo  River  and  harbor  at  Vicksburg,  Miss., 
306;  Tallahatchie  River,  Miss.,  Big  Sunflower  River,  Miss.,  308;  water  gauges  on 
the  Mississippi  River  and  its  principal  tributaries,  309;  examination,  310. 

In  the  charge  of  Capt.  William  L.  Sibert,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kaus.,  310;  Arkansas  River, 
Ark.,  311;  White  River,  Ark.,  312;  Black  River,  Ark.  and  Mo.,  313;  Current  River, 
Ark.  and  Mo.,  St.  Francis  River,  Ark.,  314;  St.  Francis  River,  Mo.,  315;  exami- 
nation and  surveys,  316. 

In  the  charge  of  Maj.  Thomas  H.  Handburt,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  Mississippi  River,  317;  Mississippi  River  between 
Ohio  and  Missouri  rivers,  318;  harbor  at  St.  Louis,  Mo.,  320;  preventing  the  Mis- 
sissippi River  from  breaking  through  into  the  Cache  River  at  or  near  a  point 
known  as  Beach  Ridge,  a  few  miles  above  Cairo,  111.,  321. 
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In  this  chabos  op  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  321 ;  Mississippi 
River  between  Missouri  River  and  Minneapolis,  Minn.,  322;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  oare  of  Galena  River 
improvement.  111.,  Mississippi  River  between  St.  Paal  and  Minneapolis,  Minn., 
(construction  of  Look  and  Dam  No.  2),  323;  surveys,  324. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones,  Corps  of  Engineers — 

Construction  and  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi 
River,  326,  328;  Chippewa  River,  including  Yellow  Banks,  Wis.,  328:  St.  Croix, 
River,  Wis.  and  Minn.,  329;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn, 
and  N.  Duk.,  330 ;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  exam- 
inations, 332. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones  and  Capt.  J.  0.  Sanford,  Corps  of 
Engineers— 

Missouri  River  between  Stubbs  Ferry^  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  333;  improving  Upper  Missouri  River  by  snagging,  337 ;  Yellowstone  River, 
Mont,  and  N.  Dak.,  £§8. 

In  the  charge  of  Capt.  John  Biddi^,  Corps  of  Engineers— 

Obion  River,  Tenn.,  339;  Forked  Deer  River,  Tenn.,  340;  North  or  Middle  .Fork, 
Forked  Deer  River,  and  Obion  River,  341 ;  Cumberland  River,  Tenn.  and  Ey. — 
below  Nashville,  342;  above  Nashville,  344;  surveys,  347. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers— 

Tennessee  River  system,  348;  Tennessee  River  above  and  below  Chattanooga,  Tenn., 
348,  349;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  351; 
French  Broad,  and  Little  Pigeon  rivers,  Tenn.,  352;  Clinch  River,  Tenn.,  353; 
surveys,  354. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

Ohio  River,  356;  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River^  near  Pittsburg,  constmction  of  movable  dams  Nos.  2, 3, 
4,  5,  and  6  in  the  Ohio  River,  356 ;  improvement  of,  and  operating  and  care  of  locks 
and  dams  on  Muskingum  River,  Ohio,  858;  examination,  359. 

In  the  charge  of  Maj.  Charles  F.  Powell  and  Maj.  R.  L.  Hoxie,  Corps  of 
Engineers — 

Improvement  of,  and  operation  and  care  of  locks  and  dams  Nos.  8  and  9,  Mononga- 
hela  River,  W.  Ya.  and  Pa.,  359,  360;  purchase  of  locks  and  dams  Nos.  6  and  7, 
Monongahela  River,  condemnation  of  all  the  property  and  appurtenances  of  the 
Monongahela  Navigation  Company,  361;  Allegheny  River,  Pa.,  362;  construction 
of  locks  and  dams  at  Uerr  Island,  above  the  head  of  Six  Mile  Island,  and  at  Spring- 
dale,  Allegheny  River,  363. 

In  the  charge  of  Capt.  J.  G.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  and  Indiana  Chute,  Falls  of  the  Ohio 
River,  364, 865 ;  operating  and  care  of  Louisville  and  Portland  Canal,  Kv.,  Wabash 
River  above  and  below  Vincennes,  Ind.,  366;  operating  and  care  of  lock  and 
dam  at  Grand  Rapids,  Wabash  River,  White  River,  Ind.,  368;  Tradewater  River, 
Ky.,  construction  of  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  369;  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  operating  and  oare  of  locks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  870;  Rough  River,  Ky.,  871;  examination  and  sur- 
veys, 372. 

In  the  charge  of  Maj.  Jambs  F.  Gregory,  Corps  of  Engineers— 
Improvement  of,  and  operating  and  oare  of  locks  and  dams  on,  Kentucky  River,  Ky., 


River,  W.  Ya.,  380:  improvement  of,  and  operating  and  care  of  looks  and  dams  on. 
Great  Kanawha  River,  W.  Ya.,  381,  383;  improvement  of,  and  operating  and  care 
of  lock  and  dam  on,  Little  Kanawha  River,  W.  Ya.^  884. 
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LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers— 

Harbor  at  Grand  Marais,  Minn..  385;  harbor  at  Aeate  Bay,  Mino.,  harbor  at  Dnlath, 
Minn.,  and  Superior,  Wis.,  386;  harbor  at  Ashland,  Wis.,  388;  harbor  at  Ontona- 

f>n,  Mich.,  389;  improvement  of,  and  operating  and  care  of,  waterway  across 
eweenaw  Point  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  389,  390;  harbor 
at  Marquette,  Mich.,  harbor  of  refage  at  Preeqne  lie  Point,  Marqnette  Bay,  Mich., 
391;  harbor  of  refuge  at  Grand  Marais,  Mich.,  392;  examination,  S&B, 

In  the  charge  of  Capt.  Geo.  A.  Zinn,  Corps  of  Engineers— 

Menominee  Harbor,  Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  393:  Oconto 
Harbor,  Wis.,  394 ;  Pensankee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  395 ;  improve- 
ment of,  and  operating  and  care  of.  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  396,  397;  Sturgeon  Bay  Canal  harbor  of  refuge,  Wis.,  397;  Ahnapee  Har- 
bor, Wis.,  398;  Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis.,  399;  Manitowoc 
Harbor,  Wis.,  400;  Sheboygan  Harbor,  Wis.,  Port  Washington  Harbor,  Wis.,  401; 
harbor  of  refuge,  Milwaukee,  Wis.,  402;  Milwaukee  Harbor,  Wis.,  South  Mil- 
waukee Harbor,  Wis.,  403;  Racine  Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  404; 
Wankegan  Harbor,  111.,  405;  improvement  of,  and  operating  and  care  of  locks  and 
dams  on,  Fox  River,  Wis.,  406,  407;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  407 ;  surveys,  408. 

In  the  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chirago  Harbor,  111.,  409;  Chicago  River,  111.,  411;  Calumet  Harbor,  111.,  412;  Cain- 
met  River,  111.  and  Ind.,  414;  Illinois  River,  111.,  415;  operating  nnd  care  of 
Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  417;  Illi- 
nois and  Mississippi  Canal,  418;  operating  and  care  of  Illinois  and  MiMsisKippi 
Canal:  canal  around  lower  rapi<is  of  Rock  River  at  Milan,  111.,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  420;  examination  and 
survey,  421. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydbckkr  and  Capt.  C.  McD.  Townsknd, 
Corps  of  Engineers — 

Michigan  City  inner  and  outer  harbors,  Ind.,  421;  St.  Joseph  Harbor,  Mich.,  423;  St. 
Joseph  River,  Mich.,  South  Haven  Harbor,  Mich.,  421;  Saiigatuck  Harbor,  Mich., 
425;  Kalamazoo  River,  Mich,,  Holland  (Black  Lake)  Harbor,  Mich.,  426;  Grand 
Haven  Harbor,  Mich.,  427;  Grand  River,  Mich.,  Muskegon  Harbor,  Mich.,  428; 
White.  Lake  Harbor,  Mich.,  429;  Pentwater  Harbor,  Mich.,  Ludington  Harbor, 
Mich.,  430;  Manistee  Harbor,  Mich.,  harbor  of  refuge  at  Portage  Lake,  Manistee 
County,  Mich.,  431;  Frankfort  Harbor,  Mich.,  432;  Charlevoix  Harbor,  Mich., 
433;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  surveys,  434. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Dulutb,  and 
Buffalo,  435;  St.  Marys  River  at  the  falls,  Mich.,  437:  operating  and  care  of  St. 
Marys  Falls  Canal,  438 ;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  439;  Cheboy«?an 
Harbor,  Mich.,  440;  Alpena  Harbor  (Thunder  Bay  River),  Mich.,  441;  Saginaw 
River,  Mich.,  442;  Sebewaing  River,  Mich.,  443;  harbor  of  refuge  at  Sand  Beach, 
Lake  Hnron,  Mich.,  444 ;  improvement  of,  and  operating  and  care  of,  St.  Clair  Flats 
Canal,  Mich.,  445;  month  of  Black  River,  Mich.,  Black  River  at  Port  Huron,  Mich., 
446;  Pine  River,  Mich.,  447;  Belle  River,  Mich.,  448;  Clinton  River,  Mich.,  Detroit 
River,  Mich.,  449;  Rouge  River,  Mich., 450;  turning  basin  in  Rouge  River,  Mich., 
removing  sunken  vessels  or  orafb  obstructing  or  endangering  navigation,  exami- 
nation, 451. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  452;  Port  Clinton  Harbor,  Ohio,  San- 
dusky Harbor,  Ohio,  454;  Huron  Harbor,  Ohio,  455;  Vermilion  Harbor,  Ohio,  456: 
Black  River  (Lorain)  Harbor,  Ohio,  467;  Cleveland  Harbor,  Ohio,  458;  Fairport 
Harbor,  Ohio,  459;  Ashtabula  Harbor,  Ohio,  460;  Conneaut  Harbor,  Ohio,  461; 
examination,  463. 
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Ik  the  charge  op  Maj.  Thomas  W.  Symons,  Corps  of  Enoinesrs — 

Erie  Harbor,  Pa.,  463;  harbor  at  Dnnkirk,  N.  Y.,  464;  Buffalo  Harbor,  N.  Y.,  466; 
Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  469;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  470;  Wilson  Harbor,  N.  Y.,  471 ;  removing  sunken  vessels  or  craft 
obstrncting  or  endangering  navigation,  examination  and  surveys.  472.  report  npon 
House  bill  No.  7775,  ^th  Congress,  first  session,  providing  for  widening  the  locks 
of  Erie  Canal,  N.  Y.,  473. 

In  the  charge  of  Maj.  W.  S.  Stantox,  Corps  of  Engineers— 

Harbor  at  Charlotte,  N.  Y.,  harbor  at  Pultneyville,  N.  Y.,  474;  harbor  at  Great  Sodns 
Bay,  N.  Y..  harbor  at  Little  Sodus  Bay,  N.  Y.,  475;  harbor  at  Oswego,  N.  Y.,  476; 
harbor  at  Sacketts  Harbor,  N.  Y.,  harbor  at  CapeYincent,  N.  Y.,  477;  slioals  between 
Sister  Islands  and  Crossover  Light,  and  between  Ogdensburg  and  the  foot  of  Lake 
Ontario,  8t.  Lawrence  River,  478;  harbor  at  Ogdensburg,  N.  Y.,  479;  harbor  at  Bur- 
lington, Vt.,  channel  between  North  and  South  Hero  islands.  Lake  Champlain,  Vt., 
480;  Otter  Creek,  Vt.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Yt.,  481;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation^  examinations  and 
surveys,  482;  report  upon  House  bill  No.  b074,  54th  Congress,  nrst  session,  provid- 
ing for  widening  the  looks  of  Oswego  Canal,  N.  Y.,  483. 

PACIFIC  COAST. 

In  the  charge  of  Col.  Chas.  R.  Suter,  Corps  of  Engineers— 
Oakland  Harbor,  Cal.,  484. 

In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers— 

San  Luis  Obispo  Harbor,  Cal.,  485;  Wilmington  Harbor,  Cal.,  486;  San  Diego  Harbor, 
Cal.,  examinations  and  surveys,  487. 

In  the  charge  of  Capt.  Cassius  E.  Gillette,  Corps  of  Engineers— 

San  Joaquin  River,  Cal.,  488;  Mokelumne  River,  Cal.,  489;  Sacramento  and  Feather 
rivers,  Cal.,  490;  Napa  River^  Cal.,  491;  Petaluma  Creek,  Cal.,  Humboldt  Harbor 
and  Bay,  Cal.,  492,  examinations,  494. 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers— 

Port  Orford  Harbor,  Ores.,  494;  Coquille  River,  Oreg.  (general  improvement),  495; 
Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  496;  harbor  at  Coos  Bay,  Orep^.  (dredging),  497;  Coos  River, 
Oreg.,  Ump(|ua  River,  Oreg.,  mouth  of  Siuslaw  River,  Oreg.,  498;  Alsea  River, 
Oreg.,  Yaquina  Bay,  Oreg.,  499;  Nestugga  River,  Oreg.,  Til&mook  Bay  and  Bar, 
Oreg.,  501;  mouth  of  Columbia  River,  Oreg.  and  Wash.,  Columbia  River,  Oreg., 
below  Tongue  Point,  502;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Oreg.,  603;  Columbia  River  between  Vancouver,  Wash.,  and  the  mouth  of  Willa- 
mette River,  canal  at  the  Cascades,  Columbia  River,  Oreg.,  504;  operating  and  care 
of  oanal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Columbia  River 
at  Three  Mile  Rapids,  and  the  construction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  Falls,  Oreg.  and  Wash.,  505; 
Willamette  River  above  Portland  and  Yamhill  River,  Oreg.,  5(fe;  gauging  waters 
of  Columbia.River,  Oreg.  and  Wash.,  507. 

In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engineers— 

Willana  River  and  Harbor,  Wash.,  508;  Grays  Harbor  and  bar  entrance,  Wash.,  509; 
Chenalis  River,  Wash.,  510;  Puget  Sound  and  its  tributary  waters.  Wash.,  611; 
harbor  at  Olympia,  Wash.,  512;  waterway  connecting  Puget  Sound  with  lakes 
Union  and  Washington,  513;  Everett  Harbor,  Wash.,  515:  Swinomish  Slough, 
Wash.,  516;  Columbia  River  f^om  Rock  Island  Rapids  to  Foster  Creek  Rapidn, 
Wash.,  517;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash..  518;  Cowlitz 
RiviT,  Wash.,  520;  Clearwater  River,  Idaho,  Kootenai  River,  Idaho,  between 
Bonners  Ferry  and  the  international  boundary  line,  521 ;  Flathead  River,  Mont., 
522;  examinations  and  surveys,  523. 

EXAMINATIONS,    SURVEYS,   AND    CONTINGENCIES    OF    RIVERS    AND 

HARBORS 524 

SURVEY  OF  PORTLAND  CHANNEL  (CANAL),  ALASKA. 

In  thb  charge  of  Capt.  D.  D.  Gaillaud,  Corps  of  Engineers 624 
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SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Lieut.   Commander   Daniel   Dblbhantt   and   Lieut.   John   F.   Parker, 
U.  S.  N.,  Supervisors 524 

MISSISSIPPI  RIVER  COMMISSION 525 

MISSOURI  RIVER  COMMISSION 627 

CALIFORNIA  DfiBRIS  COMMISSION 528 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  autharitv  of  weciaX  acts  of  Congress, — (1^  Bridge  of  the  Boonville  and  Howard 
Coanty  Bridge  CompaDj  across  Missouri  River  at  Boonville,  Mo.,  (2)  bridge  of 
the  Yankton  Bridge  Company  across  Missouri  River  at  Yankton,  8.  Dak.,  (3) 
bridge  of  the  Union  Railroad  Company  across  Monongahela  River  between  Port 
Perry  and  Mifflin  Township,  Pa.,  (4)  bridge  of  the  city  of  Detroit,  Mich.,  across 
west  channel  of  Detroit  River,  529;  (5)  bridge  of  the  Braddock  and  Duquesne 
Bridge  Company  across  Monongahela  River  between  Braddock  and  Mifflin  town- 
ships, Pa.,  (6)  bridge  of  the  Aransas  Harbor  Terminal  Railway  Company  across 
Corpus  Christi  Channel  (Morris  and  Cummings  Ship  Channel),  Tex.,  (7)  bridge  of 
the  Delta  Cooperage  Company  and  the  Yazoo  and  Missinsippi  Valley  Raiffoad 
Company  across  Tallahatchie  River  at  Philipp,  Miss.,  (8)  bridge  of  Roane  County, 
across  Clinch  River  at  Kingston,  Tenu.,  (9)  bridge  of  the  Mobile  and  Ohio  Rail- 
road Company  across  Cahaba  River,  in  Bibb  County,  Ala.,  (10)  bridge  of  the 
Mobile  and  Ohio  Railroad  Company  across  Alabama  River,  near  Montgomery,  Ala., 
(11)  bridge  of  Marion  County,  Miss.,  across  Pearl  River,  (12)  bridge  of  the  city  of 
Monroe,  La.,  across  Ouachita  River  at  De  Siard  street,  (13)  bridge  of  the  Mobile 
and  Ohio  Railroad  Company  across  Warrior  River,  in  Tuscaloosa  County,  Ala., 
530;  (14)  bridge  of  the  St.  »ancis  Bridge  and  Turnpike  Company  across  Lake  St. 
Francis  at  or  near  Lake  City,  Ark.,  (15)  bridge  of  the  Northern  New  York  Rail- 
road Company  across  St.  Lawrence  River,  near  Hogansburg,  N.  Y.,  531. 

Under  authority  of  State  law$,—{l)  Bridge  of  the  Texarkana  and  Fort  Smith  Railway 
Company  across  Neches  River  at  Beaumont,  Tex.,  (2)  bridge  of  the  Seattle  and 
Rainier  Beach  Railway  Company  across  Black  River,  Wasii.,  (3)  bridge  of  the 
Kansas  City,  Shreveport  and  Gulf  Railway  Company  across  Calcasieu  River  at 
Lake  Charles,  La..  (4)  bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway 
Company  across  Swan  Creek  at  Toledo,  Ohio,  (5)  bridge  of  the  Kansas  City, 
Osceola  and  Southern  Railway  Company  across  Osage  River  at  Osceola,  Mo.,  (6) 
bridge  of  Bristol  County,  Mass.,  across  Acnshnet  River  between  New  Bedford  and 
Fairbaven,  531 :  (7)  bridge  of  the  Queen  Anne's  Railroad  Company  across  Chop- 
tank  River  at  Denton,  Md.,  (8)  bridge  of  the  city  of  Now  York  across  East  River 
at  Delanoey  street,  (9)  bridge  of  the  city  of  Appleton,  Wis^  across  United  States 
Fox  River  Canal  at  John  street,  (10)  bridge  of  tne  city  of  (jfreen  Bay,  Wis.,  across 
East  River,  (11)  bridge  of  the  city  of  Green  Bay,  Wis.,  across  Fox  River  at  Main 
street,  (12)  bridge  of  Monmouth  and  Ocean  counties,  N.  J.,  across  Manasquan 
River  between  Manasquan  and  Point  Pleasant,  (13)  bridge  of  the  town  of  Jeaner- 
ette,  La.,  across  Bayou  Teohe,  (14)  bridge  of  Essex  County,  Mass.  (Essex  Bridge), 
across  Beverly  Harbor  between  Salem  and  Beverly,  532;  (15)  bridge  of  the  Superior 
Rapid  Transit  Railway  Company  and  the  Duluth  Street  Railway  Conipanv  across 
St.  Louis  River  between  Duluth,  Minn.,  and  Superior,  Wis.,  (16)  bridge  of  Shasta 
County,  Cal.,  across  Sacramento  River  at  Balls  Ferry,  (17)  bridge  of  the  New  York, 
New  Haven  and  Hartford  Railroad  Company  across  Peqnonnock  River  at  Bridge- 

Eort,  Conn.,  (18)  bridge  of  the  West  Braddock  Bridge  Company  across  Mononga- 
ela  River  at  Rankiu,  Pa.,  (19)  bridge  of  the  town  of  Hempstead,  N.  Y.,  across 
Long  Beach  Channel  from  Barnum  Island  to  Inner  Beach,  (20)  bridge  of  the  city 
of  Menasha,  Wis.,  across  Fox  River,  (21)  bridge  of  the  town  of  Oyster  Bay,  N.  Y., 
across  Mill  Neck  Creek  Inlet  from  Aliens  Point  at  Mill  Neck  to  Pine  Island  at  Bay- 
ville,  (22)  bridges  of  the  Chicago  and  Northwestern  Railway  Company  across 
Kinnickinick  River  at  Milwaukee,  Wis.,  (23)  bridge  of  the  New  York,  Philadel- 
phia and  Norfolk  Railroad  Company  across  the  Southern  Branch  of  Elizabeth 
Kiver  at  Norfolk,  Va.,  (24)  bridge  of  the  Astoria  and  Columbia  River  Railroad 
Company  across  Blind  Slough,  Oreg.,  (26)  bridge  of  the  St.  Joseph  Valley  Railway 
Company  across  St.  Joseph  River.  Mich.,  (26)  bridge  of  Jefferson  County,  Tex., 
across  Hillebrandt  Bayou,  (27)  bridge  of  the  Allegheny  and  Westmoreland  Bridge 
Company  across  Youghiogheny  River  at  Suterville,  Pa.,  533;  (28)  bridge  of  the 
city  of  Philadelphia,  Pa.,  across  Schuylkill  River,  (29)  bridge  of  the  city  of  New 
Haven,  Conn.,  across  Mill  River  at  Chapel  street,  (30)  bridge  of  Mr.  J.  B.  Levert 
across  Bayou  Teohe,  in  St.  Martin  Parish,  La.,  (31)  bridge  of  the  Houston,  East 
and  West  Texas  Railway  Company  across  Trinity  River  above  Mariauna,  Tex., 
(32)  bridge  of  the  town  of  Yarmouth,  Me.,  across  Casco  Bay,  between  Cousins 
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and  Littlejohns  islands,  (33)  bridge  of  the  La)ce  Shore  and  Miohiffan  Sonthem 
Railway  Company  across  Ashtabnia  River  at  Ashtabula,  Ohio,  (34)  bridge  of  the 
city  of  Brooklyn,  N.  Y.,  across  Coney  Island  Creek  from  West  Seventeenth  street 
to  West  Eighteenth  street,  (35)  bridge  of  the  city  of  Manitowoc,  Wis.,  across 
Manitowoc  River  at  Main  street,  (36)  bridge  of  the  Portsmouth,  Kitte^  and  York 
Street  Railway  Company  across  Piscataqua  River  chnnnel  between  Kittery  and 
Badgers  Island,  Me.,  (37)  bridge  of  the  Portsmouth,  Kittery  and  York  Street  Rail- 
way Company  across  Brave  Boat  Harbor  between  Kittery  and  York,  Me.,  (38) 
bridge  of  the  city  of  Port  Huron,  Mich.,  across  Black  River  at  Tenth  stree^  (39) 
bridges  of  the  town  of  Bourne,  Mass.,  across  Monument  and  Back  rivers,  (40) 
bridge  of  St.  Martin  Parish.  La.,  across  Bayou  Teche  at  St.  Martinville,  (41)  bridge 
of  Walton  County  across  Alequa  Creek  near  Portland,  Fla.,  634;  (42)  temporary 
bridge  of  the  Union  Street  Railway  Company  across  Aoushnet  River  between 
Popes  Island  and  Fish  Island,  New  Bedford  Harbor,  Mass.^  (43)  bridge  of  the  Ver- 
mont and  Province  Line  Railroad  Company  across  Missisouoi  Bay  at  Alburgh 
Point,  Vt.,  (44)  bridge  of  Ibendlle  Parish  across  Bayou  Plaquemine  at  Plaque- 
mine,  La.,  635. 
AUtrations. — (1)  Bridge  of  the  Soathem  Pacific  Company  across  Oakland  Harbor, 
Cal.,  at  Alice  street;  (2)  bridge  of  the  city  of  Brooklyn  and  the  county  of  Queens, 
N.  Y.,  across  Newtown  Creek,  at  Vernon  avenue,  Long  Island  City;  (3)  bridge  of  the 
city  of  Portland  (Tukeys  Bridge),  across  Back  Cove,  Portland  Harbor,  Me.,  635. 

BRIDGE  OBSTRUCTING  NAVIGATION. 

Bridge  of  the  city  of  New  York  across  Harlem  River  at  One  hundred  and  fifty-sixth 
street,  536. 

OCCUPANCY  OP  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 636 

MISCELLANEOUS. 

REPAIR    OP    THE    AQUEDUCT   BRIDGE    ACROSS   POTOMAC    RIVER    AT 

WASHINGTON,  D.C. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allbit,  Corps  of  Engineers 636 

MAINTENANCE   AND   REPAIR   OF    WASHINGTON    AQUEDUCT     AND    IN- 
CREASING  THE  WATER  SUPPLY  OP  WASHINGTON,  D.  C. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen  and  Capt.  D.  D.  Gaillabd,  Corps 
OF  Engineers— 

Washington  Aqueduct,  537;  increasing  the  water  supply  of  Washington,  D.  C,  540. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  the  charge  of  Col.  (now  Brig.  Gen.)  John  M.  Wilson,  Corps  of  Enginkbrb, 
Col.  Theo.  A.  Bingham,  U.  S.  A.,  and  Lieut.  John  S.  Sbwell,  Corps  of  En- 
gineers   542 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  printing,  and  issuing  of  charts,  544, 545 ;  correcting  engraved  plates^  esti- 
mates, preservation  of  bench  marks  along  the  Erie  Canal,  546;  examination  of 
shoals  in  Lake  Erie,  water  levels,  547. 

MAPS  AND  PLANS 547 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  647;  operations  in 
Department  of  the  Missouri,  Department  of  the  Columbia,  Department  of  Cali- 
fornia, 548;  Department  of  the  Colorado,  549. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS , 549 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS, 
Officers  on  duty,  550.  ^.^^^^^^^  ^^  GoOglc 
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FORTIFICATIONS,    ETO. 
APPENDIX    No,  1. 

REPORT  OF  THE  BOARD  OF  ENGINEERS. 

Changes  in  persounel  dnrlDg  the  year,  members,  sammary  of  reports,  553;  inspec- 
tion  of  sites  for  defense  of  New  Orleans,  La.,  and  the  month  of  the  Mississippi 
River,  additional  duties  of  members,  556. 

APPENDIX    No,  2. 

REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.T.,  559;  United  States  Engineer  School,  562;  Battalion  of 
Engineers,  570;  Engineer  Depot,  574. 

APPENDIX    No.  3. 
FORTIFICATIONS,  FISCAL  YEAR  1896-97. 

A)  Coasts  of  Maine  and  Nbw  Hampshire.  (In  the  charge  of  Lieut.  Col.  A.  N. 
Damrell  and  Maj.  R.  L.  Hoxie,  Corps  of  Engineers.)— Portland  Harbor,  Me.,  581; 
Portsmouth  Harbor,  N.  H.,  597. 

B)  Boston  Harbor,  Mass.  (In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers.)— 600. 

C)  SouTHRAST  Coast  ok  Massachusetts  and  Rhodr  Island.  (In  the  charge  of 
Maj.  D.  W.  Lockwood,  Corps  of  Engineers.) — Narragansett  Bay,  603. 

D)  Eastern  Entrance  to  Long  Island  Sound.  (In  the  charge  of  Maj.  Smith 
S.  Leach,  Corps  of  Engineers. ) — 608. 

E)  New  York  Harbor,  N.  Y.— At  Eastern  Entrance,  on  Island.^  in  Harbor, 
AND  ON  Staten  ISLAND.  (In  tho  charge  of  Maj.  H.  M.  Adams  and  Maj.  John  O.  1). 
Knight,  Corps  of  Engineers.) — 610;  sea  wall  at  Fort  Schuyler,  611;  Staten  Island, 
613. 

F)  New  York  Harbor,  N.  Y.— At  Southern  Entrance,  on  Long  Island,  and  on 
Sandy  Hook.  (In  the  charge  of  Col.  G.  L.  Gillespie  and  Lieut.  Col.  William 
Ludlow,  Corps  of  Engineers.)— Long  Island,  614;  Sandy  Hook,  618. 

G)  Delaware  River,  N.  J.,  Pa.,  and  Del.  (In  the  charge  of  Maj.  C.  W.  Ray- 
mond, Corps  of  Engineers.)— 628;  Fort  Mimin,  Pa.,  638;  Red  Bank,"  N.  J.,  639. 

H)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains,  Corps  of  Engineers.)— 
Fort  McHenry,  Md.,  639;  Rock  Point,  Md.,  649. 

I)  Washington,  D.  C.  (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 
neers.)— 650. 

J)  Hampton  Roads,  Va.  (In  the  charge  of  Capt.  Thos.  L.  Casoy,  Corps  of  Engi- 
neers.)— 666;  sewerage  system,  Fort  Monroe,  66Ii. 

K)  Coast  ok  North  Carolin^.  (In  the  charge  of  Lieut.  Col.  D.  P.  Heap  and 
Capt.  \V.  E.  Craighill,  Corps  of  Engineers.)— 670. 

L)  Coast  of  South  Carolina.  (In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps 
of  Engineers.) — 675. 

M)  Coast  OF  Gborqia  and  Cumberland  Sound.  (In  the  charge  of  Capt.  O.  M. 
Carter,  Corps  of  Engineers.)— 700. 

N)  Coast  of  Florida.  (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers. )— Fort  Marion,  702 ;  Key  West,  703. 

O)  Pensacola,  Fla.     (IntliechargeofMaj.F.  a.  Mahan,  Corps  of  Engineers  )— 714. 

P)  Mobile,  Ala.,  and  Mississippi  Sound.  (In  the  charge  of  Maj.  VVm.T.  Rossell, 
Corps  of  Engineers.)— 721. 

Q)  New  Orleans,  La.  (In  the  charge  of  Maj.  James  B.  Quinn  and  Lieut.  C.  S. 
Rich^,  Corps  of  Engineers.)- 727. 

R)  Galveston,  Tex.    (In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers.)  -737. 

S)  Lake  Ports  in  New  York. — (In  the  charge  of  M^.  W.  S.  Stanton,  Corps  of 
Engineers.)— Fort  Niagara,  743;  Fort  Montgomery,  744. 

T)  San  Diego,  Islands  in  San  Francisco  Bay,  and  North  Side  of  San  Fran- 
cisco Bay,  Cal.  (In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers. ) — 
San  Francisco,  744 ;  San  Diego,  745. 

U)  San  Francisco,  Cal.,  on  South  Side  op  San  Francisco  Bay.  (In  the  charge 
of  Col.  Chas.  R.  Suter,  Corps  of  Engineers.)— 748. 

V)  Mouth  of  Columbia  River.  (In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of 
Engineers. )— 756. 

W)  PUGET  Sound,  Wash.  (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers.)—763. 
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RIVERS    AND    HARBORS. 

APPENDIX  A. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  A.  N.  DAMRELL 
AND  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

IMPROVKMBNTS. — Lnbec  Channel,  Me.,  770:  Moosabeo  Bar,  Me.,  771;  Narrafnagiis 
River,  Me.,  773;  breakwater  from  Monnfc  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  775 :  harbor  at  Snllivan  Falls,  Me.,  776;  Union  River,  Me.,  777;  Baeaduce 
River,  Me.,  778:  Penobscot  River,  Me.,  779;  Belfast  Harbor,  Me.,  781:  harbor  at 
Camden,  Me.,  782;  harbor  at  Rockland,  Me.,  783;  Carvers  Harbor,  Vinalhaven, 
Me.,  Georsres  River,  Me.,  785;  Kennebec  River,  Me.,  787;  Sasanoa  River,  Me.,  789; 
Portland  Harbor,  Me.,  790;  Saco  River,  Me.,  792;  Bellamy  River,  N.  H.,  Cocheoo 
River,  N.  H.,  794;  harbor  of  refuse  at  Little  Harbor,  N.  H.,  796;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  798. 

Examinations  and  Survbys. — Chandlers  River,  Me.,  798;  Union  River,  near  Ells- 
worth, Hancock  County,  Me.,  800;  south  channel  of  branch  of  Penobscot  River, 
in  Frankfort,  Waldo  Connty,  Me.,  with  a  view  of  removing  wreck,  801;  Booth  bay 
Harbor,  Me.,  802;  Ovster  River,  N.  H.,  804;  St.  Croix  River,  below  Calais,  Me. 
and  N.  B.,  805;  Machias  River,  Me.,  from  Machias  to  Machiasport,  809;  Bangor 
Harbor  and  Penobscot  River,  including  month  of  Kenduskeag  River,  Me.,  811; 
Harraseeket  River,  Me.,  815;  Royal  River,  Me.,  816;  Exeter  River,  N.  H.,  818. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS. — Newburyport  Harbor,  Mass.,  824;  Merrimac  River,  Mans.,  827; 
Powow  River,  Mass.,  829:  Essex  River,  Mass.,  830;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  832 ;  harbor  at  Gloucester,  Mass.,  835 ;  harbor  at  Manchester,  Mass., 
837;  harbor  at  Lynn,  Mass.,  839:  Mystic  and  Maiden  rivers,  Mass.,  841:  harbor  at 
Boston,  Mass. ,  843 ;  Town  River,  Mass.,  848 :  Wey month  River,  Mass.,  849 ;  harbor  at 
Scituate,  Mass.,  851;  harbor  at  Plvmoutn,  Mass.,  854;  harbor  at  Provincetown, 
Mass.,  856;  harbor  at  Chatham,  Mass.,  858;  removing  sunken  vessels  or  craft 
obstructing  or  endnngering  navigation,  859. 

Examinations  and  Sukvkys.— Duxbury  Harbor,  Mass.,  860;  Duxbury  Beach, 
Mass.,  862;  Gurnet  Rock  and  other  rocks  at  month  of  Plymouth  Harbor,  Mass.,  863; 
approaches  of  the  Cape  Cod  Ship  Canal,  Mass.,  864 ;  Merrimac  River,  Mass.,  between 
Newburyport  and  Haverhill,  865;  Manchester  Harbor,  Mass.,  with  a  view  of  secur- 
ing 8-foot  depth,  866 ;  Manchester  Harbor,  Mass.,  for  6-foot  depth,  869 ;  Marblebead 
Harbor,  Mass.,  for  sea  wall,  870;  Lynn  Harbor,  Mass.,  872;  Weymouth  (Back) 
River,  Mass.,  873;  Neponset  River,  Mass.,  875;  harbor  at  Plymouth,  Mass.,  877; 
Provincetown  Harbor,  Mass.,  for  dike  to  protect  the  same,  878. 

Habbor  Links.— Charles  River,  at  Cambridge,  Mass.,  881. 

APPENDIX  0, 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  884;  harbor  of  refuse  at  Nan- 
tucket, Mass.,  886;  Marthas  Vineyard  inner  harbor  at  Edgartown.  Mass.,  890;  Vine- 
yard Haven  Harbor,  Mass.,  892;  Woods  Hole  Channel,  Mass.,  894;  New  Bedford 
Harbor,  Mass.,  897;  Canapitait  Channel,  Mass.,  900;  Taunton  River,  Mass.,  901; 
Sakonnet  River,  R.  I.,  904;  Pawtncket  River,  R.  I.,  905;  Providence  River  ana 
Narragansett  Bay,  R.  I.,  9(^;  Green  Jacket  ShoaL  Providence  River,  R.  I.,  911; 
Wicktord  Harbor,  R.  I.,  913;  Newport  Harbor,  R.  I.,  915;  harbor  of  refuge  at 
Point  Judith,  R.  I.,  918;  entrance  to  Point  Judith  Pond,  R.  I.,  921;  harbor  of  ref- 
uge at  Block  Island,  R.  T.,  922;  Great  Salt  Pond,  Block  Island,  R.  I.,  925;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  927. 

Examination  and  Surveys.— For  obtainins  a  channel  through  Conanicut  Island, 
Narragansett  Bay,  R.  I.,  928;  channel  in  New  Bedford  Harbor,  Mass.,  leading  to 
the  bridge  between  that  city  and  Fairhaven,  930;  Monnt  Hope  Bay  and  Fall  River 
Harbor,  Mass.,  931;  Sakonnet  Point,  R.  I.,  934 ;  easterly  breakwater  to  shore,  Point 
Jaditb,  at  Point  Jndith  harbor  of  refuge,  R.  1.,  937. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Impkovembnts.— Pawoatook  Riyer,  R.  I.  and  Conn.,  940:  harbor  of  refuge  at  Ston- 
ington.  Conn.,  942;  Mystic  Riyer,  Conn.,  944;  Thames  &yer,  Conn.,  946;  Connect- 
icut Riyer  below  Hartford,  Conn.,  948;  harbor  of  reftige  at  Duck  Island,  Conn., 
951;  New  Hayen  Harbor,  Conn.,  953;  breakwaters  at  New  Hayen,  Conn.,  955; 
Ilonsatonic  Riyer,  Conn.,  956;  Bridgeport  Harbor,  Conn.,  958;  Saugatuck  Riyer 
and  Westport  Harbor,  Conn..  961;  Nor  walk  Harbor,  Conn.,  963;  Fiye  Mile  Riyer 
Harbor,  Conn.,  965;  Stamford  Harbor,  Conn.,  967;  harbor  at  Cosoob  and  Mianos 
Riyer,  Conn.,  969;  Greenwich  Harbor,  Conn.,  970. 

SuRVBTS. — Niantic  Harbor,  Conn.,  972;  New  Hayen  Harbor,  Conn.,  974;  Housatonic 
Riyer,  Conn.,  979;  Southport  Harbor,  Conn.,  986. 

Hakbor  Linbs.— Bridgeport,  Conn.,  988. 

APPENDIX  B. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OP  COL.  G.  L.  GILLESPIE  AND 
LIEUT.  COL.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 

iMPROVBMBNTa. — Hudson  Riyer,  N.  Y.,  996;  harbor  at  Saugerties,  N.  Y.,  1010:  har- 
bor at  Rondout,  N.  Y.,  1013;  harbor  at  Peekskill,  N.  Y.,  1016;  Hariem  River,  N.  Y., 
1019;  East  Riyer  and  Hell  Gate,  N.  Y.,  1026;  New  York  Harbor,N.  Y.,  1031;  remoy- 
ing  sunken  yessels  or  craft  obstructing  or  endangering  navigation,  1039. 

Examinations  and  Survey.— Catskill  Creek,  N.  Y.,  1041;  Nyack  Harbor,  N.  Y., 
1014;  Wallabout  Channel,  N.  Y.,  1047;  Coney  Island  Channel,  N.  Y.,  1048;  Coney 
Island  Creek,  N.  Y.,  1050;  New  York  Harbor,  N.  Y.,  from  the  Narrows  to  the  sea, 
with  a  view  of  obtaining  a  depth  of  35  feet  at  mean  low-water  mark,  1053. 

Harbor  Links. — Hudson  River  from  West  Twenty- third  street  to  West  Eighty-first 
street,  New  York  City,  1067;  Hudson  River,  both  sides,  from  Battery  Place  to  West 
Twenty-third  street,  New  York  City,  and  from  Morris  Canal  Basin  to  abreast  Bulls 
Ferry,  N.  J.,  1070;  Ellis  Island,  New  York  Harbor,  1075 ;  Harlem  River  and  Spuyten 
Duyvil  Creek,  New  York  City,  1077;  East  River,  near  the  foot  of  East  Eighty- 
eighth  street,  New  York  City,  1081. 

APPENDIX  F. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Chester  Harbor,  N.  Y.,  1084;  Mamaroneck  Harbor,  N.  Y., 
1087:  East  Chester  Creek,  N.  Y.,  1089;  Bronx  River,  N.Y.,  1093:  Mattituck  Harbor, 
N.  Y.,  1095;  Port  Jefferson  Harbor,  N.Y.,  1097;  Huntington  Harbor,  N.  Y.,  1100; 
Glencove  Harbor,  N.  Y.,  1103;  Flushing  Bay,  N.  Y.,  1106:  Patchogue  River,  N.  Y., 
1108;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.,  1111;  Canarsie  Bay,  N.  Y.,  1114; 
Bay  Ridffe  Channel,  the  triangular  area  between  Bay  Ridge  and  Red  Hook  chan- 
nels, and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1117; 
Gowauus  Creek  Channel,  N.  Y.,  1122;  Newtown  Creek,  N.  Y.,  1125:  Passaic  River, 
N.  J.,  1128;  channel  between  Staten  Island  and  New  Jersey,  1130;  Elizabeth  River, 
N.  J.,  1134:  Raritan  River,  N.  J.,  1136;  South  River,  N.  J.,  1139;  Raritan  Bay,  N. 
J.,  1142;  Mattawan  Creek,  N.  J.,  1145;  harbor  at  Keyport,  N.  J.,  1147;  Shoal 
Harbor  and  Compton  Creek,  N.  J.,  1150;  Shrewsbury  River,  N.  J.,  1152;  removing 
sunken  vessels  or  orafb  obstructing  or  endangering  navigation,  1156. 

Examinations  and  Surveys.— For  channel  connecting  Flushing  Bay  and  Newtown 
Creek,  N.  Y.,  1159;  Roslyn  Harbor,  N.Y.,  1161;  harbor  at  Oyster  Bay,N.  Y.,  1163; 
Lloyds  Harbor,  with  a  view  to  its  connection  with  Cold  Spring  Bay,  N.  Y.,  1165; 
Northport  Harbor.N.  Y.,  1167;  Smithtown  Harbor,  N.  Y.,  1168;  channels  to  Far 
Rockaway  and  In  wood,  N.  Y.,  1170;  Babylon  Creek,  N.  Y.,  1172;  East  Chester  Creek, 
N.  Y.,  1175;  Bay  Ridge  Channel,  the  triangular  area  between  Bay  Ridge  and  Red 
Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  New  York  Harbor,  for 
channels  30  ana  35  feet  deep  at  mean  low  water,  1177:  Gowanus  Creek,  N.  Y.,  1180; 
channel  between  the  Battery  and  (Joyemors  Island,N.  Y.,  1182;  Elizabeth  River, 
N.  J.,  1185;  Rahway  River,  N.  J.,  1187. 
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PART    II. 
APPENDIX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OP  ENGINEBRS. 

IMPROVEMBNTS.— Delaware  River,  N.  J.  and  Pa.,  1192;  harbor  between  Philadelphia, 
Pa.,  and  Camden^  N.  J.,  1206 ;  Schaylkill  River,  Pa.,  1211 ;  ice  harbor  at  Marcos- 
hook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1213;  Delaware  Brei^- 
water,  Del.,  1214;  harbor  of  refnge,  Delaware  Bay,  Del.,  1216;  Rancocas  River,  N. 
J.,  1219;  Alloway  Creek,  N.  J..  1220;  Dennis  Creek,  N.  J.,  1222;  Cooper  Creek,  N.  J., 
ISSS'f  Goshen  Creek,N.  J.,  1225;  removing  sunken  vessels  or  oraft  obstructing  or 
endangerlDg  navigation,  1227. 

Ex4MmATioN8  AND  SuRVBT. — Bamegat  Bay,  N.  J.,  between  Mantoling  (Mantol- 
oking)  and  Bay  Head.  1229:  Tnckerton  Creek,  N.  J,,  and  flats  at  month  thereof, 
1280;  Wading  River,  N.  J.,  1283;  Beach  Thoroughfare,  N.  J.,  at  and  near  the  meet- 
ing of  tides  fromAbsecon  and  Egg  Harbor  Inlet,  1235;  Oldmans  Creek,  N.  J.,  1238; 
Dividing  Creek,  N.  J.,  1242;  Salem  River,  N.  J.,  1245. 

APPENDIX  H. 

REPORT  OF   WM.  F.  SMITH,  UNITED  STATES  AGENT,   MAJOR  OF  ENGI- 
NEERS, UNITED  STATES  ARMY,  RETIRED. 

Improvements.— Wilmington  Harbor.  Del.,  1250;  Nanticoke  River,  Del.  and  Md.. 
1260;  Appoquinimink  River,  Del.,  1261;  Smyrna  River,  Del.,  1263:  Murderkill 
River,  Del.,  1266;  Mispillion  River,  Del.,  1268;  Broadkiln  River,  Del.,  inland  water- 
way from  Chincoteague  Bay,  Va.,  to  Delaware  Bav,  at  or  near  Lewes,  Del.,  1270; 
Susquehanna  River,  above  and  below  Havre  de  Grace,  Md.,  1272;  Chester  River, 
Md.,  from  Crumpton  to  Jones  Landing,  1273;  Choptank  River,  Md.,  1275 :  La 
Trappe  River,  Md.,  1276;  Warwick  River,  Md.,  1277;  Broad  Creek  River,  Del., 
1278;  Wicomico  River,  Md.,  1280;  Manokin  River,  Md.,  1282;  Pocomoke  River. 
Md.,  below  Snow  Hill,  1284;  Queenstown  Harbor,  Md.,  1286;  Rockhall  Harbor  and 
inner  harbor  at  Rockhall,  Md.,  1287;  removing  sunken  vessels  or  crafb  obstructing 
or  endangering  navigation,  1288. 

Examinations  and  Surveys.— St.  Jones  River,  Del.,  1290;  Mispillion  River,  Del., 
1291;  Cedar  Creek,  Del.,  1293;  La  Trappe  River,  Md.,  1295;  Cambridge  Harbor, 
Md.,  1296. 

APPBIITOIX  I. 
REPORT  OF  COL,  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — ^Patapsco  River  and  channel  to  Baltimore,  Md.,  1299;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1306;  harbor  of  southwest 
Baltimore  (Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1307. 

SuRVETS.— Baltimore  Harbor.  Md.,  with  a  view  to  securing  a  channel  80  feet  in 
depth,  1308;  Annapolis  Harbor,  Md.,  1309. 

APPENDIX  J. 
REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

IMPROVEMBNTS.— Potomao  RiTcr  at  Washington,  D.  C,  1313;  Occoquan  Creek,  Va., 
1821;  Aquia  Creek,  Va.,  1324;  Nomini  Creek;  Va.,  1326;  Lower  Machodoc  Creek, 
Va.,  1329;  Rappahannock  River,  Va.,  1331;  Urbana  Creek,  Va.,  1335;  York  River, 
Va.,  1337;  Mattaponi  River,  Va.,  1342;  Pamunkey  River,  Va.,  1344;  James  River, 
Va.,  1846;  protection  of  Jamestown  Island,  Va.,  1349. 

Survey.— Chapel  Point  Harbor,  Md.,  1350. 

APPENDIX  K. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1353;  Western  Branch 
of  Elizabeth  River,  Va.,  1366 ;  Nansemond  River,  Va.,  1367 ;  Appomattox  River,  Va., 
1369;  harbor  at  Cape  Charles  City,  Va.,  1370;  Nandua  Creek,  Va.,  1373;  inland 
water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck 
Sound,  1374;  North  Landing  River,  Va.  and  N.  C,  1376;  Roanoke  River,  N.  C, 
1377;  Pasquotank  River,  N.  C.,  1378;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1379. 

EXAMiNATiONfl.— CasUe  River,  N.  C,  1381;  Potecasi  Creek,  N.  C,  1383. 
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APPENDIX  L, 

REPOET  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  D.  P.  HEAP  AND 
CAPT.  W.  E.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IMPROVSMBNTS.— Ocracoke  Inlet,  N.  C,  1385;  Fishing  Creek,  N.  C,  1387;  Pamlico 
and  Tar  rivers,  N.  C,  1388;  Contentnia  Creek,  N.  C,  1389;  Trent  River,  N.  C, 
1391;  Nense  River,  N.  C,  1393;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C,  via  Clubfoot,  Harlowe,  and  Newport  rivers,  1395:  harbor  at  Beaufort.  N.  C, 
1396;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  13w;  New 
River,  N.  C,  1399;  North  East  River,  N.  C,  1400;  Black  River,  N.  C,  1402;  Cape 
Fear  River  above  Wilmington,  N.  C,  1404;  Cape  Fear  River,  N.  C,  at  and  below 
Wilmington,  1406;  Lockwoods  Folly  River,  N.  C,  1417. 

Examination  and  Survkys.— Bogue  Inlet,  N.  C,  1418;  Ooracoke  Inlet,  N.  C,  1423: 
Pamlico  River,  N.  C,  and  harbor  at  Wiishington,  1425;  Neuse  River,  N.  C,  at  ana 
below  Newbern,  1427:  Cape  Lookout  harbor  of  refuge,  N.  C,  1430;  Town  Creek, 
Brunswick  County,  N.  C,  1434. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

iMPnovEMENTS.— Waccamaw  River,  N.  C.  and  S.  C,  1439;  Lumber  River,  N.  C.  and 
S.  C.  1442;  Little  Pedee  River,  8.  C,  1444;  Great  Pedee  River,  S.  C,  1447;  Mingo 
Creek,  S.  C,  1450;  Winyah  Bay,  8.  C,  1452;  Santee  River,  8.  C,  1458;  Wateree 
River,  S.  C,  1465;  Congaree  River,  S.  C,  1468:  harbor  at  Charleston,  including 
8u11ivan  Island  and  Mount  Pleasant  shore,  S.  C.,  1471;  Wappoo  Cut,  S.  C,  1479; 
Beaufort  River,  8.  C,  1482. 

Harbor  Lines. — Ashley  and  Cooper  rivers,  at  Charleston  Harbor,  S.  C,  1487. 

APPENDIX  N. 
REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  Harbor,  Ga.,  1493;  Savannah  River,  between  Savannah 
and  Augusta,  Ga.,  1503;  Savannah  River,  above  Augusta,  Ga.,  1506;  Darien  Har- 
bor, Ga.,  1508;  Altamaha  River,  Ga.,  1513;  Oconee  River,  Ga..  1516;  Ocmnlgee 
River,  Ga.,  1519;  Brunswick  Harbor,  Ga.,  1521;  Cumberland  Sound,  Ga.,  1526; 
inside  water  route  between  Savannah,  Ga.,  and  Femandina,  Fla.,  1535;  removing 
sunken  vessels  or  craft  obatructing  or  endangering  navigation,  1538. 

Survey. — Doboy  Bar,  Ga.,  1538. 

APPENDIX  O. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Johns  River,  Fla..  1547;  Volusia  Bar,  Fla.,  1550;  Ocklawaha 
River,  Fla.,  1552;  St.  Augustine  Harbor,  Fla.,  1553;  Indian  River,  Negro  Cut,  and 
Jupiter  Inlet,  Fla.,  1554;  northwest  entrance.  Key  West  Harbor,  Fla.,  1555; 
Caloosabatchee  River,  Fla.,  1.557;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1559; 
Sarasota  Bay,  Fla.,  1560;  Manatee  River,  Fla.,  1562;  Withlacoocliee  River.  Fla., 
Snwanee  River,  Fla.,  1564;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  1566. 

Examinations  and  Surveys. — Jupiter  Inlet,  Fla.,  1568;  Orange  River,  Fla.,  to  its 
confluence  with  the  Caloosabatchee  River,  and  thence  to  the  Gulf  of  Mexico,  1560; 
inside  passage  from  Punta  Rasa  to  Charlotte  Harbor,  Fla.,  1572,  Hillsboro  Bay, 
Fla.,  from  Tampa  Bay  through  Hillsboro  Bay  and  River  to  the  city  of  Tampa,  1574 ; 
Clearwater  Harbor,  Fla.,  1578;  Crystal  River,  Fla.,  1580;  harbor  at  ('edar  Keys, 
Fla.,  1583;  Palmbeaoh,  Fla.,  1585;  Biscayne  Bay,  Fla.,  1588;  Tampa  Bay,  1596. 

APPENDIX  P. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements. — Carrabelle  Bar  and  Harbor,  Fla.,  1603;  Apalachicola  Bay,  Fla., 
1C05;  Apalachicola  River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  1609;  Flint 
River,  Ga.,  1612;  Chattahoochee  River,  G a.  and  Ala.,  1616;  Choctawhatchee  River, 
Fla.  and  Ala.,  1621;  Pensacola  Harbor,  Fla.,  1625;  Escambia  and  Conecuh  rivers, 
Fla.  and  Ala.,  1631;  Alabama  River,  Ala.,  1633;  Coosa  River,  Ga.  and  Ala.,  16^i2; 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1654. 

Sukvey.— Apalachicola  Bay,  Fla.,  1655. 

Digitized  by  ^OOQIC 


CONTENTS.  XY 

APPENDIX   Q. 

REPOET  OF  MAJ.  WM.  T.  K0S8ELL,  CORPS  OP  ENGINEERS. 

IMPROYBMENTS.— Harbor  at  Mobile.  Ala.,  1662;  Black  Warrior  River,  Ala.,  from 
Tusoaloosa  to  Daniels  Creek,  16o7;  operating  and  care  of  locks  and  dams  on 
Black  Warrior  River,  Ala.,  1675;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1678;  Noxabee  River,  Miss.,  1691;  Pascagoala  River,  Miss.,  1692;  Chickasahay 
River,  Miss.,  1695;  Leaf  River,  Miss.,  1697;  Pearl  River  below  Jackson,  Miss.,  1698; 
Pearl  River  between  Carthage  and  Jackson,  Miss.,  1700 ;  Pearl  River  between  Edin- 
burg  and  Carthage,  Miss.,  1702;  BogneChitto,  La.,  1703;  canal  from  Birmingham, 
Ala.,  to  the  Warrior  River,  1704. 

Examinations  and  Survbts.— Canal  to  connect  Black  Warrior  River  and  Five  Mile 
Creek,  Ala.,  via  Vallev  Creek,  1704 ;  Ship  Island  Pass,  Miss.,  for  channel  between 
Gulf  of  Mexico  and  Ship  Island  Harbor,  and  for  dredging  channel  to  connect  Ship 
Island  Harbor  with  Gnlfport,  1708;  Horn  Island  Pass,  Miss.,  and  the  passage  lead- 
ine  from  said  pass  to  the  anchorage  inside  Horn  Island,  1716;  Pascagonla  River, 
Miss.,  and  iip  Dog  River  S  miles,  1718;  Ship  Island  Harbor,  Mississippi  Sound,  for 
deep-water  channel  to  the  mainland,  1722;  channel  at  mouth  of  Pearl  River,  Miss., 
1727. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1731. 

APPENDIX  S, 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IMPROVSMBNTS.— Chefuncte  River  and  Bogue  Falia,  La.,  1751 ;  Tickfaw  River  and 
tributaries,  La.,  1758;  Amite  River  and  Bayou  Manchac,  La.,  1756;  Bayou  La- 
fourche, La.,  1757;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous^  La.. 
1759;  Bayou  Courtableau,  La.,  1762;  Bayou  Teche,  La.,  1764^  channel,  bay,  ana 
passes  of  Bayou  Vermilion,  La.,  1766;  Mermen tau  River  and  tributaries,  La.,  1767; 
mouth  and  passes  of  Calcasieu  River,  La.,  1768;  harbor  at  Sabine  Pass,  Tex., 
1771;  Sabine  River,  Tex.,  1773;  Neohes  River,  Tex.,  1775;  closing  crevasse  in  Pass 
a  Loutre^  Mississippi  River,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1776. 

Examinations  and  Survbys. — Homochitto  River,  Miss.,  1777;  channel  through 
Atchafalaya  Bay,  La.,  1779;  Bayou  Grossetete,  La.,  1781;  Bavou  Teche  from  St. 
Martinville  to  Port  Barre,  La.,  1783;  Sabine  Lake,  Tex.,  for  ship  channel,  1789. 

APP1:3NDIX  T. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

IMPBOVBMENTS.— Galveston  Harbor,  Tex.,  1793;  ship  channel  in  Galveston  Bay,  Tex., 
1803:  channel  in  West  Galveston  Bay,  Tex.,  1804;  Trinity  River,  Tex.,  1805;  Buf- 
falo Bayou,  Tex.,  1806;  Brazos  River,  Tex.,  operating  and  care  of  Morgan  Canal, 
Tex.,  1808. 

Examination  and  Survey. — Channel  between  Brazos  River  and  Galveston  Bay, 
Tex.,  1809;  for  further  determining  the  causes  of  the  erosion  of  the  easterly  end 
of  Galveston  Island,  Tex.,  1813;  character  and  value  of  improvements  made  at  the 
mouth  of  Brazos  River  by  the  Brazos  River  Channel  and  Dock  Company,  1815. 

PART    III. 

APPENDIX  XT, 
REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

IMPBOVBMBNT8.— Red  River,  La.  and  Ark.,  1877;  Red  River  above  Fulton,  Ark.. 
1896;  Cypress  Bayou,  Tex.  and  La.,  1896;  Ouachita  and  Black  rivers,  Ark.  ana 
La.,  1904;  Bayon  Bartholomew,  La.  and  Ark.,  1914;  Bceuf  River,  La.,  1917;  Tensas 
River  ana  Bayon  Ma9on,  La.,  1920;  Yazoo  River,  Miss.,  1922;  mouth  of  Yazoo 
River  and  harbor  atVicksburg,  Miss.,  1927;  Tallahatchie  River,  Miss.,  1932;  Big 
Sunflower  River,  Miss.,  1935;  water  gauges  on  the  Mississippi  River  aud  its  prin- 
cipal tributaries,  1936. 

Examination.— Coldwater  River,  Miss.,  1943.  ,     r^r^^ir> 
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APPENDIX  V. 

REPORT  OF  CAPT.  WM.  L.  8IBERT,  CORPS  OF  ENGINEERS. 

Improvements.— Remoying  obstrnctions  in  ArkaDsaa  River,  Ark.  and  Kans.,  1949; 
improving  Arkansas  River,  Ark.,  1952:  White  River,  Ark.,  1971;  Black  River, 
Ark.  and  Mo.,  1975;  Carrent  River,  Ark.  and  Mo.,  1978;  St.  Francis  Riyer,  Ark., 
1980;  St.  Francis  River,  Mo.,  1982. 

Examination  and  Surveys.— Neosho  River,  Kans.,  1964;  Arkansas  River  at  Little 
Rock,  Yanbnren,  and  Fort  Smith,  Ark.,  1989;  Arkansas  River  at  Pinebluffl  Ark., 
1990;  White  River  from  Batesville  to  Buffalo  Shoals,  Ark.,.  1992;  Buffalo  Fork  of 
White  River,  Ark.,  1994;  St.  Francis  River,  Ark.,  and  Mo.,  from  the  Sunk  Lands 
to  Poplin,  Mo.,  1999. 

APPENDIX  W. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  2001;  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  2012;  harbor  at  St.  Louis,  Mo., 
20m;  preventing  the  Mississippi  River  from  breaking  through  into  the  Cache 
River  at  or  near  a  point  known  as  Beach  Ridge,  a  few  miles  above  Cairo,  lU.,  2047. 

APPENDIX  X, 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENGINEERS. 

DCPROVEMSNTS. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2049;  Mississippi  Kiver  between  mouth  of  Missouri  River  and  Minneapolis,  2059; 
operation  ana  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2104 ;  operating 
and  care  of  Galena  River  improvement,  111.,  2109 ;  Mississippi  River  between  St. 
Paul  and  Minneapolis — cons  traction  of  Lock  and  Dam  No.  2,  2110. 

Surveys. — East  bank  of  Mississippi  River  between  Oquawka  and  Dallas  City,  111., 
2111;  east  side  of  Mississippi  Kiver,  between  Drurys  Landing  and  New  Boston, 
III.,  2114;  La  Crosse  Harbor,  Wis.,  2116;  west  side  of  Mississippi  River,  commenc- 
ing near  Lagrange  and  running  along  the  bank  of  the  river  to  near  the  railroad 
bridge  over  Mississippi  River  above  Hannibal,  Mo.,  2119;  Egyptian  Levee  along 
the  south  bank  of  Des  Moines  River  to  or  near  Mississippi  River  at  Alexandria, 
Mo.,  thence  along  the  west  bank  of  said  river  to  terminus  of  said  Egyptian  Levee, 
2124;  west  side  of  Mississippi  River  from  the  bluff  above  the  city  of  Fort  Madi- 
son to  the  mouth  of  Skunk  River,  Iowa,  2130;  west  bank  of  Mississippi  River 
from  mouth  of  Iowa  River  to  Muscatine,  Iowa,  2133. 

APPENDIX  Y. 

REPORT  OP  LIEUT.  COL.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Construction  of  reservoirs  at  head  waters  of  Mississippi  River, 
2137;  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2142; 
Chippewa  River^  including  Yellow  Banks,  Wis.,  2152 ;  St.  Croix  Kiver,  Wis.  and 
Minn.,  2154;  Minnesota  Kiver,  Minn.,  2156;  Red  River  of  the  North,  Minn,  and 
N.  Dak.,  2158;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  2164. 

Examinations.— Mille  Lacs  Lake,  Minn.,  for  reservoir,  2170;  Otter  Tail  Lake  and 
Otter  Tail  River,  Minn.,  for  reservoir,  2172;  Red  Lake  and  Red  Lake  River,  Minn., 
for  reservoir,  2173. 

APPENDIX  Z. 

REPORT  UPON  WORKS   IN  THE   CHARGE    OF   LIEUT.  COL.  W.  A.  JONES 
AND  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River,  between  Stubbs  Ferry,  Mout.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  2177;  improving  Upper  Missouri  River  by  snag'jing,  2208; 
Yellowstone  River,  Mont,  and  N.  Dak.,  2211. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvbmbnts.— Obion  River,  Tenn.,  2215,  2219;  Forked  Deer  River,  Tenn.,  2217; 

CamberlaDcl  River,  Tenu.  and  Ky.,  2220. 
SuRVBYS.— North  Fork  of  Forked  Deer  River,  Tenn.,  main  stream,  and  Obion  River, 

vf\th  a  view  to  improving  navigation  from  Dyersburg  to  the  MisBissippi  River, 

2234;  month  of  Cumberland  River,  2242. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Tennessee  River  system,  2247  j  Tennessee  River,  2251;  operating 
and  care  of  Mascle  Shoals  Canal,  Tennessee  River,  2296;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  2308;  Clinch  River,  Tenn.,  2311. 

Surveys. — Mouth  of  Tennessee  River,  Ky.,  2314;  Emory  River,  Tenn.,  2316. 

APPENDIX  0  0, 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— Ohio  River,  2325;  operating  snag  boat  on  Ohio  River,  2349;  oper- 
ating and  care  of  Davis  Island  Dam.  Ohio  River,  near  Pittsburg,  Pa.,  2354;  Mov- 
able Dams  Nos.  2,  3,  4,  5,  and  6,  Ohio  River,  2358;  Muskingum  River,  Ohio,  2363; 
operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  2364 ;  observa- 
tions on  Muskififlnim  River,  Ohio,  2378. 

Examination.— Onio  River  from  Marietta,  Ohio,  to  its  mouth,  2379. 

APPENDIX  D  D. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  MAJ.  CHAS.  F.  POWELL  AND 
MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Monongahela  River,  W.  Ya.,  and  Pa.,  2383;  operating  and  care  of 
Locks  aud  Dams  Nos.  8  and  9,  Monongahela  River,  2409;  purchase  of  Locks  and 
Dams  Nos.  6  and  7,  Monongahela  River,  condemnation  of  all  the  property  and 
appurtenances  of  the  Monongahela  Navigation  Company,  2411 ;  Allegheny  River, 
Pa.,  2424;  construction  of  locks  and  dams  at  Herr  Island,  above  the  head  of  Six 
Mile  Island,  aud  at  Springdale,  Allegheny  River,  2428. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  Ohio  River  at  Louisville,  Ky.,  and  Indiana  Chute,  Falls 
of  Ohio  River,  2441 ;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky., 
2444;  WaUnsh  River,  Ind.  and  111.,  2462;  operating  and  care  of  lock  aud  dam  at 
Grand  Rapids,  Wabash  River,  2455;  White  River,  Ind.,  Tradewater  River,  Ky., 
2456;  reconstruction  of  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  2457:  Green 
River,  Ky.,  above  mouth  of  Big  Barren  River  (Look  No.  5),  2469;  operating  and 
care  of  looks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2462;  Rough  River,  Ky., 
2471. 

Examination  and  Surveys.— Treadwater  (Tradewater)  River,  Ky.,  2476;  White 
River,  Ind.,  2483 ;  Green  River,  Ky.,  at  or  near  its  mouth,  for  new  look  and  dam, 
2504. 

APPBNDIX  PF. 
REPORT  OF  MAJ.  JAMES  F.  GREGORY.  CORPS  OP  ENGINEERS. 

Improvements.— Kentucky  River,  Ky.,  2513;  operating  and  keeping  in  repair  the 
six  locks  and  dams  on  Kentucky  River,  Ky.,  2519;  Tug  Fork  of  Big  Sandy  River, 
W.  Ya.  and  Ky.,  2528;  Levisa  Fork,  of  Big  Sandy  River,  Ky.,  2529;  Big  Sandy 
River,  W.  Va.  and  Ky..  2530;  Guyandotte  River,  W.  Va..  2562;  New  River,  Va. 
and  W.  Va^  2563;  Gauley  River,  W.  Va.,  2564;  Elk  River,  W.  Va.,  2565;  Great 
Kanawha  Kiver,  W.  Va.,  2566;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  2575;  Little  Kanawha  River,  W.  Va.,  operating  and 
keeping  in  repair  the  lock  on  Little  Kanawha  River,  2582. 
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APPENDIX  G  G. 
EEPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OP  ENGINEERS. 

Improvements. — Harbor  at  Grand  MaraiB,  Minn.,  2585;  harbor  at  Agate  Bay,  Minn., 
2588;  harbor  at  Dulnth,  Minn,  and  Superior,  Wis.,  2592;  harbor  at  Ashland,  Wis., 
26(>3;  harbor  at  Ontonagon,  Mich.,  2606;  improvement  and  operating  and  care  of 
wati^rway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2608;  harbor  at  Mar* 
qu<*tte,  Mich.,  2615;  harbor  of  refuge  at  Presque  He  Point,  Marquette  Bay,  Mioh., 
26:^;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2640. 

Examination. — Harbor  at  Port  wing.  Wis.,  2643. 

Hakbok  Links. — Superior  and  AIlouoz  bays  at  Dnluth  and  Saperior  Harbor,  Minn, 
and  Wis.,  2647. 

PABT    IV. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OP  ENGINEERS. 

Improvements. — Menominee  Harbor,  Mich,  and  Wis.,  2650;    Menominee  River, 


Wis.,  2666;  Sturgeon  Bay  Canal  harbor  of  refuge,  Wis.,  2671;  Ahnapee  Harbor, 
Wis.,  2672;  Kewnuuee  Harbor,  Wih..  2675;  Two  liivei'S  Harbor,  Wis.,  2678;  Mani- 
towoc Harbor,  Wis.,  2681;  Sheboygan  Harbor,  Wis.,  21)85 ;  Port  Washington  Har- 
bor, Wis.,  2687;  harbor  of  refuge  at  Milwaukee,  Wis  ,  2689;  Milwaukee  Harbor, 
Wis.,  2692;  South  Milwaukee  Harbor,  Wis.,  26%;  Kaciue  Harbor,  Wis.,  2698; 
Konosha  Harbor,  Wis.,  2702;  Waukegan  Harbor,  111.,  27(H3;  Fox  River,  Wis.,  2709; 
operating  and  care  of  locks  and  dams  on  I-'ox  iiiver,  Wis.,  2719;  removing  sunken 
vessels  or  cruft  obstructing  or  endangering  navigation,  2751. 

SrnvKYS. — Harbor  at  Menominee,  Mich,  and  Wis.,  2751;  harbor  at  Ahnapee,  Wis.. 
2755;  Sheboygan  Harbor,  Wis.,  2761;  Milwaukee  Harbor,  Wis.,  2766;  harbor  at 
Racine,  Wis.,  2768;  harbor  at  Kenosha,  Wis.,  2772. 

Harbor  Lines. — Kewaunee,  Wis.,  2785;  Waukegan,  Ul.,  2786. 

APPENDIX   II. 
REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2790;  Chicago  River,  111.,  2793;  Calumet 
Harbor,  111.,  2801;  Calumet  River,  111.  and  Ind.,  2810;  Illinois  River,  111.,  2816; 
operating  and  care  of  Lagrange  and  Kampsville  locks,  Illinoi*8  River,  and  approaches 
thereto,  2822;  Illinois  and  Mississippi  Canal,  111.,  2825;  operating  and  care  of  Illi- 
nois and  Mississippi  Canal — canal  around  lower  rapids  of  Rock  River  at  MHan, 
HI.,  2880;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 2881. 

Examination  and  Survey. — Upper  Hlinois  River  and  lower  Des  Plaiues  River,  111., 
with  a  view  to  extension  of  navigation  from  Illinois  River  to  Lake  Michigan  at  or 
near  Chicago,  2882;  Wolf  Lake  and  River,  111.  and  Ind.,  with  reference  to  their 
navigation  in  connection  with  the  waters  of  Lake  Michigan,  2887. 

APPENDIX  J  J. 

REPORT  UPON  WORKS  IN  THE  CHARGE  OF  LIEUT.  COL.  G.  J.  LYDECKEB 
AND  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2895;  St.  Joseph  Harbor,  Mich.,  2905; 
St.  Joseph  River,  Mich.,  2909;  South  Haven  Harbor,  Mich.,  2910;  Saugatuck  Har- 
bor, Mich.,  2913;  Kalamazoo  River,  Mich.,  2915;  Holland  (Black  Lake)  Harbor, 
Mich.,  2916;  Grand  Haven  Harbor,  Mich.,  2918;  Grand  River,  Mich.,  2921;  Muske- 
gon Harbor,  Mich.,  2923;  White  Lake  Harbor,  Mich.,  2926;  Pentwater  Harbor,  Mich.. 
2928;  Ludington  Harbor,  Mich.,  2930;  Manistee  Harbor,  Mich.,  2933;  harbor  of  ref- 
uge at  Portage  Lake,  Manistee  County,  Mich.,  2936 ;  Frankfort  Harbor,  Mich.,  2939; 
Charlevoix  Harbor,  Mich.,  2942;  Petoskey  Harbor,  Mich.,  2944;  removing  sunkea 
vessels  or  craft  obstructing  or  eudaneering  navigation,  2947. 

Surveys. — South  Haven  Harbor,  Mich.,  2948:  harbor  of  Holland  (Black  Lake), 
Mioh.y  2950;  Ludington  Harbor,  Mich.,  2951 ;  Charlevoix  Harbor,  Mich.,  2953. 
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APPENDIX  KK. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvemrnts. — Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Diiluth,  and  lUiftalo,  2955;  St.  Marys  Kiver  at  the  falls,  Mich.,  2963; 
opi»ratin|c  and  care  of  St.  Marys  Falls  Canal,  Mich.,  2997;  Hay  Lake  Channel,  St. 
Marys  Kiver,  Mich.,  3(06;  Cheboygan  Harbor,  Mich.,  3009;  Alpena  Harbor  (Thun- 
der Bay  River),  Mich.,  3011;  Saginaw  River,  Mich.,  3012;  Sebewaiug  River,  Mich., 
3014;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  3015;  improvement  of 
St.  Clair  Flats  Canal,  Mich.,  3018;  operating  and  care  of  St.  Clair  Flats  Canal, 
Mich.,  3019;  mouth  of  Black  River,  Mich.,  3021 ;  Black  River  at  Port  Huron,  Mich., 
3022;  Pine  River,  Mich.,  3024;  Belle  River,  Mich,,  3025;  Clinton  River,  Mich., 
3027;  Detroit  River,  Mich.,  3029;  Rouge  River,  Mich.,  3031;  turning  basin  in 
Ronge  River,  Mich.,  3032;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  3033. 

Examination.— Huron  River,  Mich.,  3034. 

APPENDIX  LL. 

REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS.— Monroe  Harbor,  Mich.,  3037;  Toledo  Harbor,  Ohio,  3040;  Port 
Clinton  Harbor,  Ohio,  3049;  Sandusky  Harbor,  Ohio,  3052;  Huron  Harbor,  Ohio, 
3061;  Vermilion  Harbor,  Ohio,  3068;  Black  River  (Lorain)  Harbor,  Ohio,  3072; 
Cleveland  Harbor,  Ohio,  3075;  Fairport  Harbor,  Ohio,  3082;  Ashtabula  Harbor, 
Ohio,  3086;  Conneaut  Harbor,  Ohio,  3090. 

Examination.— Raisin  River,  Monroe  County,  Mioh.^  3094, 

APPENDIX  MM. 
REPORT  OF  MAJ.  THOMAS  W.  SYM0N8,  CORPS  OF  ENGINEERS. 

Improvemrnts.— Erie  Harbor,  Pa.,  3097;  harbor  at  Dunkirk,  N.  Y.,  3103;  Buffalo 
Harbor,  N.  Y.,  3107;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,3116;  Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  3123;  Wilson  Harbor,  N.  Y.,  3126. 

ExAiiiNATioN  AND  SuKVKVS.- For  ship  canal  from  the  Great  Lakes  to  tlie  Hudson 
River,  N.  Y.,  3128;  Erie  Harbor,  Pa.,  3237;  Buffalo  entrance  to  Erie  Basin  and  Black 
Rock  Harbor,  N.  Y.,  3245 ;  report  on  widening  locks  of  Erie  Canal,  N.  Y.,  3250. 

Hakbor  Lines. — Bay  of  Pres(iue  Isle,  Erie,  Pa.,  3265. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Harbor  at  Charlotte,  N.  Y.,  3269;  harbor  at  Pultneyville,  N.  Y., 
3272;  harbor  at  Great  Sod  us  Bay,  N.  Y.,  3274;  harbor  at  Little  Sodus  Bay,  N.  Y., 
3276;  harbor  at  Oswego,  N.  Y.,  3278 ;  harbor  at  Sacketts  Harbor,  N.  Y.,  3285 ;  harbor 
at  Cape  Viucent,  N.  Y.,3286;  shoals  between  Sister  Islands  and  Crossover  Light, 
and  between  Ogdensburg  and  the  foot  of  Lake  Ontario,  St.  Lawrence  River,  N.  Y.. 
3290;  harbor  at  Ogdensburg,  N.  Y. ,  3292 ;  harbor  at  Burlington,  Vt.,  3296;  channel 
between  North  and  South  Hero  islands,  Lake  .Champlain,  Vt.,  Otter  Creek,  Vt., 
3299;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  3302;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  3304. 

Examinations  and  Sukveys. — Mohawk  River,  N.  Y.,  between  Rome  and  the  town 
of  Schuyler,  3304;  Black  River,  N.  Y.,  to  harbor  at  Dexter,  3306;  harbor  at  Alex- 
dria  Bay,  N.  Y.,  3312;  Oak  Orchard  Harbor,  N.  Y.,  3314;  Missisquoi  River,  Vt.,  from 
Swanton  to  Lake  Champlain,  3319;  report  upon  widening  looks  of  the  Oswego 
Canal,  N.  Y.,  3324. 

APPENDIX  O  O. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 
Improvicmbnt. — Oakland  Harbor,  Cal.,  3327. 
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APPENDIX  P  P. 
REPORT  OF  MAJ.  CHA8.  E.  L.  B.  DAVIS,  CORPS  OP  ENGINEERS. 

Impkovbmknts.— -Sau  Luis  Obispo  Harbor,  Cal.,  3333;  Wilmington  Harbor,  Cal., 

3335;  San  Diego  Harbor,  Cal.,  3337. 
Examinations  and  Surveys.— Colorado  River,  Ariz.,  8339;  Saisun  Creek,  Ca]., 

3341;  Alviso  Creek,  Cal.,  3343;  Redwood  Creek,  Cal.,  8349;  Mare  Island  Strait, 

Cal.,  3352. 

APPENDIX  Q  Q. 

REPORT  OP  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OP  ENGINEERS. 


IMPKOVEMKNTS.— San  Joaquin  River,  Cal.,  3357;  Mokelnmne  River,  Cal., 
Sacramento  and  Peatber  rivers,  Cal.,  3360;  Napa  River,  Cal.,  3364;   Petaluma 
Creek,  Cal.,  3365;  Humboldt  Harbor  and  Bay,  Cal.,  8366. 

Examinations.— Napa  River,  Cai.,  3374:  Petaluma  Creek,  Cal.,  3375;  Humboldt 
Harbor,  Cal.,  for  dredging  at  Eureka,  3377. 

APPENDIX  BB. 

REPORT  OP  CAPT.  W.  L.  PISK,  CORPS  OF  ENGINEERS. 

Improvements. — ^Port  Orford  Harbor,  Oreg.,  3379;  mouth  of  Coquille  River,  Oreg., 
3380;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle  Point,  3383; 
entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3384;  dredging  harbor  at  Coos  Bay, 
Oreg.,  3387;  Coos  River,  Oreg.,  3388;  Unipqua  River,  Oreg.,  3389;  month  of  Sius- 
law  River,  Oreg.,  3391;  Alsea  River,  Oreg.,  3393;  Yaquina  Bay,  Oreg.,  3394;  Nes- 
tugga  River,  Oreg.,  3396;  Tillamook  Bay  and  Bar,  Oreg.,  3397;  mouth  of  Columbia 
River,  Oreg.  and  Wash.,  3404;  Columbia  River  below  Tongue  Point,  Oreg.,  3406; 
Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg.,  3407;  Columbia 
River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  3414 ;  construc- 
tion of  canal  at  the  Cascades.  Columbia  River,  Oreg.,  3416;  operating  and  care  of 
canal  and  locks  at  the  Cascades,  Columbia  River,  Oreg.,  3423;  Columbia  River  at 
Three  Mile  Rapids,  and  boat  railway  from  the  foot  of  The  Dalles  Kapids  to  the 
headofCelilo  Falls,  3425;  Willamette  River  above  Portland,  and  Y'anihill  River, 

,    Oreg.,  3429;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  3432. 

APPENDIX  S  S, 
REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS. 

Improvements.— Willapa  River  and  Harbor,  Wash.,  3434;  Grays  Harbor  and  bar 
entrance.  Wash.,  3436;  Chehalis  River,  W^ash.,  3437;  Paget  Sound  and  its  tributary 
waters,  3438;  harbor  at  Olympia,  Wash.,  3443;  waterway  connecting  Puget  Sound 
with  lakes  Union  and  Washington,  3445:  Everett  Harbor,  Wash.,  3447;  Swinomish 
Slongh>  Wash.,  3450;  Columbia  River  from  Kock  Island  Rapids  to  Foster  Creek 
Rapids,  Wash.,  3455;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  3456; 
Cowlitz  River,  Wash.,  3463;  Clearwater  River,  Idaho,  3465;  Kootenai  River,  Idaho, 
between  Bonners  Ferry  ana  tbe  international  boundary  line,  3467;  Flathead  River, 
Mont.,  3468. 

Examinations  and  Surveys. — ^North  Fork  of  Lewis  River,  Wash.,  to  head  of  navi- 
gation, or  Etna,  3469;  North  River,  Wash.,  3472;  Lewis  River,  Wash.,  from  Colum- 
bia River  to  Lacenter,  3473;  Bellingham  Bay,  from  deep  water  to  the  mouth  of 
Whatcom  Creek,  at  New  Whatcom,  Wash.,  3478 ;  Kootenai  River,  Mont.,  for  removal 
^■jof  obstructions  above  Jennings,  3482. 

I<  arbor  Lines.— Olympia  Harbor,  Wash.,  3484. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  D.  D.  GAILLARD,  CORPS  OF  ENGINEERS. 
Preliminary  examination  of  Portland  Channel  (oanal),  Alaska,  3487. 

APPENDIX  U  U. 

REPORT  UPON  THE  SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK,  N.  Y.— 
LIEUT.  COMMANDER  DANIEL  DELEHANTY  AND  LIEUT.  JOHN  F.  PARKER, 
U.S.N.,  SUPERVISORS 3499 
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PART    V. 
APPBNDIX  V  V. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

G.  L.  611XB8PIR,  colonel,  Corps  of  Engineer^  U.  S.  A.,  president;  Amos  Stickney, 
lieutenant-colonel,  Corps  of  Engineers,  U.  S.  A. ;  Thon.  H.  Uandbnry,  major,  CorjM 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  AND  MISSISSIPPI,  TRIBUTARY  TO  MISSISSIPPI 
RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


REPORT  OF  MA  J.  J,  H.  WILLARD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVBMBNTS. 


1.  Red  River,  Lonisiana  and  Arkansas. 

2.  Red  River  above  Fulton,  Arkansas. 

3.  Cypress  Bajon,  Texas  and  Louisiana. 

4.  Ouachita  and  Black  rivers,  Arkansas 

and  Lonisiana. 

5.  Bayon  Bartholomew,  Lonisiana  and 

Arkansas. 

6.  BoBuf  River,  Louisiana. 

7.  Tensas    River    and    Bayon    Ma^on, 

Louisiana. 


8.  Yazoo  River,  Mississippi. 

9.  Mouth  of  Yazoo  River  and  harbor  at 

Vicksburg:,  Mississippi. 

10.  Tallahatchie  River,  Mississippi. 

11.  Big  Sunflower  River,  Mississippi. 

12.  Water  gauges  on  Mississippi  River 

and  its  principal  tributaries. 


EXAMINATION. 

13.  Coldwater  River,  MississippL 


United  States  Engineer  Office, 

VicJcsburgy  Misa.j  July  i,  1897. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year 
ending  June  30,  1897. 

Very  respectfully,  your  obedient  servant, 

J.  H.   WiLLARD, 

Major  J  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


U  X. 

BIPROVEMENT  OP  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

Operations  during  the  fiscal  year  ending  June  30, 1897,  for  general 
improvement  of  Red  River  between  Fulton,  Ark.,  and  the  head  of  Atcha- 
falaya  River,  Louisiana,  a  distance  of  608.6  miles,  were  continued  by 
the  U.  S.  snag  boat  C.  W.  Hoicell,  and  during  the  low-water  season 
the  TJ.  S.  snag  boats  0.  G.  Wagner  and  John  It.  Meigs  were  employed 
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in  Lower  Bed  Eiver  aiiji  p>*^liare  party  in  tlie  old  raft  region  above 
Slireveport.  ••  *•;••/••' 

Details  of  the  Vork. done  are  as  follows: 

The  U.  S.  sgJ^  boat  V.  W.  Howell^  M.  B.  Lydon,  master,  left  the  month 
of  Snlphju  'jaiyerj 'Arkansas,  80|  miles  above  Shreveport,  La.,  Jnly  7, 
1896,  i<^  wpdE 'downstream.  The  stage  at  the  locality  was  the  lowest  of 
.  rpcScHCC^thie  to  a  great  extent  to  the  scouring  and  lowering  of  the  bottom 
'«tf  thfe  river  through  the  old  raft  region.  In  the  reach  above  Horseshoe 
Bend  only  14  inches  depth  of  channel  was  found,  and  three  and  one-half 
hours  was  spent  in  pulling  over  the  bar.  On  arriving  at  Missionary, 
La.,  July  8,  it  became  necessary  to  tie  up,  cool  boilers,  and  repair  the 
mud  drum;  but  the  crew  was  sent  down  to  Head  of  Baft,  3  miles  below, 
to  remove  shore  snags,  stumps,  and  logs.  On  the  morning  of  the  9th 
the  boat  again  started  downstream,  but  in  rounding-to,  after  backing 
over  a  sand  bar  extending  firom  iViissionary  te  Lake  Place,  struck  a 
hidden  stump  and  broke  the  balance  rudder  and  stock,  repairs  of  which 
detained  it  until  9  a.  m.  the  next  day.  July  10-14  work  was  carried 
down  through  the  old  raft  region  to  Shreveport. 

After  receiving  supplies,  the  Howell  left  Shreveport  the  morning  of 
July  16  for  work  in  the  lower  river,  which  was  carried  down  to  Snaggy 
Point  Bar,  37  miles  below  Alexandria.  In  addition  to  general  work 
on  the  way  down,  the  boat  stopped  at  Browns  Beach,  Golddust,  and 
wreck  of  the  steamer  Falls  Oity  to  remove  special  obstructions  reported 
by  steamboat  men.  No  very  shoal  water  was  found  until  July  19,  when 
the  boat  reached  Tessier  Bar,  139  miles  below  Shreveport.  At  that 
point  the  river  divided  in  two  chutes,  with  not  to  exceed  2  feet  depth 
in  either,  and  the  crew  was  employed  until  the  morning  of  July  25  clos- 
ing one  of  the  chutes  with  a  pile-and-brush  dike.  Work  then  continued 
downstream,  but  the  mud  drum  was  leaking  so  badly  that  on  July  27 
it  was  decided  to  run  to  Alexandria  for  repairs.  After  working  day 
and  night;  the  repairs  were  completed  July  29.  July  30- August  3  was 
spent  at  Poland  Cut-off  blasting  hard-clay  points,  cutting  leaning 
timber,  and  removing  obstructions  in  the  channel,  and  August  4-7  at 
Snaggy  Point  Bar,  where  a  pile  dike  450  feet  long  was  built  firom  the 
right  bank  to  near  the  head  of  the  wreck  of  steamer  U.  B.  WheelocJcj 
to  narrow  the  channel  and  cause  the  bottom  to  scour. 

August  8  the  Howell  turned  back  to  work  upstream,  removing  snags, 
stumps,  leaning  trees,  ete.,  on  the  way.  Soundings  were  taken  on  Stone- 
wall and  Alexandria  bars  August  10,  but  as  channel  depths  of  5  feet 
were  found,  with  Alexandria  gauge  reading  0.5  foot  below  zero,  work 
at  those  places  was  not  required.  The  old  dike  at  Swilly  Bar,  5J  miles 
above  Alexandria,  built  Ifovember,  1894,  was  found  intact  and  4^  feet 
depth  of  channel.  St.  Andre  Bar  was  pulled  over  August  13,  but  there 
was  only  30  inches  depth,  with  water  running  in  two  channels.  One 
chute  was  closed  by  a  pile-and-brush  dike  300  feet  long,  completed 
August  15.  On  reaching  Prudhomme  Bar,  August  20,  only  28  inches 
depth  was  found,  and  a  dike  195  feet  long  was  completed  at  that  place 
and  the  channel  cleared  of  snags  and  stumps  August  22.  August  25-28 
the  boat  was  employed  in  building  550  feet  of  dikes  and  in  removing 
snags  and  stumps  at  Shire  Bar,  where  there  was  only  1  foot  depth  over 
a  hard  gravel  bottom.  August  31  and  September  1  a  dike  325  feet 
long  was  built  at  Hecla  Bar,  where  the  channel  was  changing  and 
shifting  rapidly  on  account  of  a  bed  of  quicksand.  Tessier  Bar  was 
reached  September  3,  and  the  boat  was  employed  at  that  locality 
until  September  10,  the  river  being  shallow  for  a  long  distance  and 
again  divided  in  two  channels.  A  dike  700  feet  long  was  built  at 
the  upper  end  to  close  the  left  channel,  and  three  spurs,  aggregating 

Digitized  by  LjOOQ IC 


AtPEJfDIX   IT REi?ORt   Ot   MAJOR   WILLARD.  1879 

about  500  feet  in  length,  were  built  to  increase  the  scour.  On  comple- 
tion of  this  work,  the  morning  of  ISeptember  10,  the  Howell  backed 
over  the  bar  and  continued  operations  upstream,  removing  obstructions 
in  the  channel,  and  on  account  of  the  extreme  low  stage  finding  bars 
never  heard  of  before.  October  1-^  the  boat  was  employed  at  the 
wreck  of  the  steamer  0.  U.  Satterlee  (sunk  1893),  in  Bock  Biver  Bend, 
where  the  right  chute  was  cleared  of  obstructions  and  a  dike  175  feet 
long  built  to  close  the  left  chute  and  prevent  the  channel  ftom  cutting 
into  the  bend.  October  4-^  were  spent  in  removing  obstructions  in 
Oalconda  Bend,  and  on  the  9th  the  Howell  pulled  over  the  bar  at  that 
place  and  continued  work  above.    The  wreck  of  the  steamer  Oladiola 

isunk  July  14,  1875),  at  Oloso  Point,  was  reached  October  10.  The 
lead  of  the  wreck  projected  into  the  channel  and  was  removed.  Other- 
wise there  was  a  good  channel  at  that  place.  Oampti  was  reached  that 
night,  and  the  boat  laid  at  that  place  until  noon  October  13  undergoing 
repairs  of  capstan  and  shears.  October  14-20  were  spent  at  Bosa  Bar, 
where  it  was  found  necessary  to  fix  the  caving  bank  with  a  protection 
of  pile  and  mattress  work,  weighted  with  boxes  of  earth.  During  the 
remainder  of  October  the  Howell  was  employed  at  Marcy  Bar,  just 
above  and  a  continuation  of  Bosa  Bar,  where  about  690  feet  of  brush 
dams  were  built  to  contract  and  fix  the  channel.  In  November  opera- 
tions were  carried  up  to  Loggy  Bayou,  a  distance  of  53  miles.  In  this 
stretch  there  were  no  shoal  places,  and  the  least  depth  found  was  4 
feet,  sufficient  to  permit  the  boat  to  work  to  advantage,  though  the 
number  of  obstructions  found  was  small  in  comparison  with  former 
years.  At  Star  Point  a  large  wrack  heap,  which  almost  blockaded  the 
river  and  had  caused  a  gravel  bar  formation,  was  removed  November  27. 
The  larger  logs  and  stumps  were  pulled  out  or  blown  up  with  explo- 
sives, and  after  removing  these  obstructions  the  Howell  pulled  over  and 
washed  the  bar  with  her  wheel,  causing  it  to  scour  and  dissipate  in 
deep  water  below.  December  1-26  work  was  continued  to  Shreveport, 
the  boat  removing  all  obstructions  in  sight  or  that  could  be  located. 
December  1-5  the  water  rose  about  6  feet,  ranging  from  2  feet  below  to 
4  feet  above  zero  of  the  Shreveport  gauge.  On  the  3d  heavy  drift 
commenced  running  and  continued  for  three  days,  until  the  crest  of  the 
rise  had  passed,  an  occurrence  unusual  at  so  low  a  stage,  and  probably 
due  to  the  prolonged  drought  and  the  large  amount  of  work  done  by  the 
shore  party  above  Shreveport.  On  the  23d  the  Howell  reached  Mack 
Bayou  Bar,  3  miles  below  Shreveport,  the  first  place  where  it  was  neces- 
sary to  lay  a  line  after  passing  Marcy  Bar,  114  miles  below,  October  31. 
A  brush  wing  dam  about  125  feet  long  was  built  to  close  the  right 
chute  and  force  the  water  to  the  other  side,  which  afforded  4  feet  depth 
at  once,  with  Shreveport  gauge  reading  1.3  feet  below  zero. 

After  reaching  Shreveport,  December  26,  the  crew  was  laid  off  tem- 
porarily, and  needed  repairs  of  boiler  and  mud  drum  were  made.  These 
repairs  were  completed  January  7,  and  after  taking  on  supplies  and 
coal  operations  in  the  river  above  Shreveport  were  resumed.  A  jam  of 
drift  at  the  Shreveport  bridge  was  removed  January  8.  January  9-11 
the  boat  worked  up  to  mouth  of  Sulphur  Biver,  Arkansas,  and  was 
employed  in  that  tributary  until  January  31,  when  it  returned  to 
Shreveport  for  supplies. 

February  2-March  5  the  HoweU  worked  from  Shreveport,  La.,  to 
Fulton,  Ark.,  188  miles.  The  river  was  at  a  low  stage,  and  effective 
work  was  done  for  clearing  a  channel  for  passage  of  the  small  class  of 
steamers  which  navigate  the  upper  river.  February  17  the  snag  boat 
struck  a  hidden  stump,  just  above  the  mouth  of  Sulphur  Biver,  which 
knocked  a  small  hole  in  the  iron  bottom  near  the  bow,  and  Fje~ 
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24,  while  passing  tLe  draw  of  the  railroad  bridge  at  Garland,  Ark.,  it 
hit  an  obstruction  in  the  channel  and  broke  another  hole  through  the 
bottom.  Both  leaks  were  batteued,  and  work  continued  without  much 
loss  of  time.  The  worn  condition  of  the  bottom,  the  very  low  stage, 
which  brought  numerous  cypress  stumps  and  other  dangerous  obstruc- 
tions near  the  surface  without  sufficient  current  to  indicate  them ;  the 
fact  that  the  crew  had  to  cut  wood  for  fuel,  none  being  for  sale  along 
the  banks,  and  the  need  of  keeping  a  constant  head  of  steam  to  siphon 
the  water  leaking  through  the  holes  in  the  bottom,  delayed  progress 
considerably.  The  sweep  chain  was  kept  out  constantly  to  clear  the 
channel  and  lessen  the  danger  to  the  bottom  of  the  snag  boat.  Fulton 
was  reached  on  a  stage  of  2.5  feet  on  the  gauge  at  that  place  (2.4  feet 
above  the  lowest  of  record),  the  lowest  upon  which  the  Howell  ever 
had  worked  so  far  upstream.  March  6  the  boat  passed  above  the  Mis- 
souri Pacific  Railway  Bridge  at  Fulton,  and  was  employed  that  day 
near  the  locality. 

On  March  8  preparations  for  repairing  the  iron  bottom  of  the  vessel, 
where  damaged  on  the  way  upstream,  were  commenced.  Lumber  of 
dimensions  required- for  building  a  temporary  sectional  dock  could  not 
be  had  at  Fulton  until  logs  were  brought  out  of  Little  River  and  sawed, 
and  oakum,  canvas,  spikes,  iron  plates,  etc.,  had  to  be  shipped  partly 
from  Memphis,  Xeun.,  and  partly  from  Kew  Orleans,  La.  By  March  12 
the  dock  was  completed,  sunk  under  the  Howell^  and  pumped  out,  and  on 
the  17th  the  work  of  drilling,  fitting,  and  riveting  four  iron  sheets  on  tlie 
bottom  at  bow  was  finished.  The  dock  then  was  withdrawn  and  rebuilt 
to  fit  the  side  of  the  vessel,  where  an  iron  patch  was  fitted  March  20. 

The  Howell  was  ready  to  resume  work  March  22,  but  during  the 
period  of  repairs  a  rise  had  set  in,  the  gauge  at  Fulton  that  date  read- 
ing 28.5  feet,  rising.  As  the  bulkhead  for  protecting  the  upper  end  of 
Red  Bayou  Levee  had  been  reported  damaged  from  firing  the  grass  in 
that  locality,  and  the  end  sloughing,  1,000  sacks  were  procured  from 
Texarkana,  and  the  boat  left  for  the  levee  March  23.  Upon  reaching 
West  Garland  that  afternoon,  signal  was  given  for  opening  the  draw  of 
the  St.  Louis  Southwestern  Railway  Bridge  in  the  bend  below,  but  after 
getting  in  sight  of  the  bridge  and  finding  it  closed  the  engines  were 
stopp^,  and  the  boat  was  driven  in  shore  by  the  wind.  The  bridge 
tender  finally  succeeded  in  opening  and  wedging  the  draw,  and  after 
about  an  hour's  delay  in  getting  away  from  shore  and  waiting  to  see  if 
the  draw  could  be  held  open,  the  master  of  the  Howell  attempted  pas- 
sage of  the  bridge,  finding  that  the  boat  handled  well,  and  with  all  con- 
fidence of  going  through  safely.  The  boat  was  held  up  to  the  wind  as 
close  to  the  bridge  as  possible,  but  in  squaring  to  pass  the  draw  the 
force  of  the  gale  struck  the  vessel  broadside,  and,  in  connection  with 
the  strong  current,  was  too  much  for  her,  causing  her  to  strike  the 
bridge  pier  a  glancing  blow.  Mate  Charles  Williams,  colored,  was  on 
the  forecastle,  and,  foreseeing  the  accident,  seized  a  stick  of  wood  and 
placed  it  between  the  boat  and  pier  .to  lessen  the  effect  of  the  impact 
upon  the  iron  vessel.  The  jar  was  so  severe,  however,  that  he  was 
thrown  overboard,  and  though  a  yawl  was  lowered  immediately  and 
every  effort  made  to  rescue  him,  he  drowned  before  aid  could  reach 
him.  Beyond  a  dent  in  the  bow  and  the  demolition  of  the  engine-room 
bulkhead,  the  Howell  was  not  damaged  materially,  and  after  making 
temporary  repairs  continued  downstream  the  following  day  and  reached 
Red  Bayou  Levee  at  8  a.  ni.  March  25.  By  that  time  the  water  was 
rising  fast,  and  work  of  repairing  the  bulkhead  and  strengthening  the 
end  of  the  levee  was  pushed  vigorously.  The  repairs  were  completed, 
the  slopes  strengthened  and  protected  by  mattresses  of  wired  cane 
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weighted  with  sacks  of  earth,  and  the  crown  raised  above  high-water 
mark  March  29,  and  the  boat  returned  to  Shreveport  March  30. 

March  31-April  6  the  Howell  remained  at  Shreveport  undergoing 
repairs  of  after  bulkheads,  wheel,  fenders,  etc.  On  the  7th  it  ran  down 
to  Tones  Bayou,  and  the  crew  was  employed  at  that  place  until  the 
afternoon  of  the  10th  repairing  and  strengthening  the  bulkheads  at 
lower  end  of  the  levee  across  Staten  Point,  abutting  upon  Tones  Bayou. 
The  brush  and  sacks  of  earth  placed  at  that  point  the  latter  part  of 
March,  1896,  had  rotted  away,  and  were  replaced  as  before,  except  at 
end  of  the  spur,  which  was  raised,  sloped,  and  sodded.  After  return- 
ing to  Shreveport,  the  crew  was  reduced  and  necessary  minor  repairs 
were  continued.  The  shears  were  taken  down  and  rebuilt,  a  large 
yawl  was  rebuilt,  the  after  bulkhead  was  painted,  new  stanchions  were 
made  and  put  up,  the  bow  deck  was  patched,  pipes  for  forge  and  pilot 
house  were  renewed,  the  wheel  was  stripped,  a  small  sectional  dock 
sunk  under  the  after  end  of  the  vessel,  and  three  sheets  of  boiler  iron 
fitted  and  riveted  in  place  to  repair  holes  in  the  iron  bottom,  after 
which  the  wheel  was  repaired. 

This  work  was  completed  Saturday,  May  16.  Late  that  evening 
notification  was  received  that  the  upper  river  was  jammed  with  drift 
at  several  places.  May  16  the  master  of  the  Howell  was  ordered  by 
telegraph  to  make  a  patrol  for  the  purpose  of  destroying  jams,  etc., 
to  examine  levees  and  bulkheads,  and  to  do  such  other  work  as  might 
be  needed.  After  obtaining  a  crew  and  taking  on  coal  and  supplies, 
the  Howell  left  Shreveport  at  6.40  a.  m.  May  17  and  reached  Fulton  at 
6  a.  m.  May  20.  Above  Sulphur  Eiver  a  strong  current  and  heavy 
drift  were  encountered,  and  a  small  jam  was  broken  up  at  the  Garland 
Bridge.  May  20-22  work  continued  between  Fulton  and  the  Kansas 
City.  Pittsburg  and  Gulf  Railroad  Bridge  to  start  the  drift  downstream 
and  keep  it  in  motion.  At  the  bridge,  with  the  aid  of  a  gang  of  laborers 
hired  by  the  railroad  company,  a  narrow  c^tt^l  was  cleared  through 
the  draw,  but  the  water  fell  so  rapidly  tlptaNlarge  amount  of  drift 
stranded  above.  May  23-27  the  boat  rettumisir  to  Shreveport  The 
temporary  pilot,  whose  services  had  been  obtained  at  Shreveport,  was 
called  by  telegraph  to  New  Orleans,  on  account  of  serious  illness  in  his 
family,  and,  as  it  was  found  impracticable  to  secure  another  pilot  with- 
out delay,  the  master  of  the  Howell  made  the  return  trip  at  the  wheel. 
Levees,  dikes,  and  bulkheads  were  inspected  on  the  way  down,  and 
found  intact  and  in  good  condition,  except  at  Gash  Point,  14  miles  above 
Shrevei>ort,  where  the  Bossier  bank  had  caved  into  the  crown  of  the 
levee. 

From  May  28  until  June  30, 1897,  the  Howell  remained  at  Shreve- 
port undergoing  minor  repairs. 

The  following  is  a  summary  of  the  work  done  In  Eed  Biver  by  the 
snag  boat  Howell  during  the  year,  viz: 

Snags  puUed 1,735 

Stamps  palled 437 

Shore  snags  cat 1,492 

Logs  remored  from  channel 3,685 

Tr^s  remoTed  firom  channel 11 

Leaning  trees  cut 1,722 

Hard  clay  points  removed  with  explosives 4 

Wrack  heaps  removed 1 

Jams  removed 3 

Side  Jams  removed 20 

Old  piles  destroyed  at  Fnlton  (Ark.)  Bridge 12 

Levee  bnlkheads  repaired  and  strenf^thened 4 

Linear  feet  pile  and  brash  dams  built 4, 506 

Wrecks  removed,  viz :  Parts  of  steamers  Gladiola,  Drover^  and  D.  C.  Horton,  and 
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The  TJ.  8.  snag-boat  0.  0.  Wa{iner,  Watkius  Decker,  master,  was 
employed  between  Alexandria  and  the  month  of  Black  River,  Louis- 
iana, daring  the  exceptionally  low  stages,  August  3-October  31, 1896. 
Obstructions  were  removed  from  nearly  all  bars,  and  in  bends  and 
reaches,  except  at  Poland  Cut-off  and  Snaggy  Point  Bar,  which  had 
been  cleared  by  the  snag  boat  Howell.  Heavy  work  was  done  at  the 
following  localities,  viz:  Pineville  and  Alexandria  reaches,  Williams's 
sawmill,  Rodgers  Place,  Jones  Quarters,  Creole  Bend,  Stonewall, 
Grimes  Bluff,  Glover  Bar,  Midway,  Berlin  Bend,  Sauciers,  Aymond 
Bar,  bend  below  Cottonwood  Bayou,  Dick  Johnson's,  Normand.  and 
Co  Co  Bend;  in  Co  Co  Bend  15  stumps,  1  to  3  feet  in  diameter  ana  4  to 
8  feet  long,  embedded  in  the  bottom,  were  removed;  at  Reno  Bar, 
bend  below  Wares,  Toller,  from  head  of  bend  above  Confederate  Raft 
to  foot  of  bend  below  Negro  Point,  from  Saline  Bayou  to  Little  Prairie 
Bend,  at  Lenoir  Point,  Kalamazoo  Landing,  and  between  Murray  Place 
and  head  of  Grand  Bend. 

This  work  was  done  prior  to  September  17.  On  the  way  down  noth- 
ing could  be  done  from  the  bend  below  Co  Co  to  the  bend  above  Con- 
federate Raft,  and  in  the  stretches  between  Ifegro  Point  Bend  and 
Saline  Bayou,  at  Little  Prairie  Bend,  and  between  Kalamazoo  and  Mur- 
ray Place,  as  the  snag  boat  was  unable  to  obtain  sufficient  fuel.  The 
bends  above  and  below  Confederate  Raft  were  freed  of  snags,  the  chan- 
nel in  the  latter  was  straightened,  and  the  depth,  which  had  been  20 
inches,  was  increased  to  30  inches  by  the  work.  The  removal  of  snags 
at  wreck  of  steamer  Col,  A.  P.  Kouns,  sunk  in  1877  at  Negro  Point, 
increased  the  depth  on  the  bar  by  10  inches.  From  Saline  Bayou 
to  head  of  Little  Prairie  Bend  the  channel  was  cleared  of  numerous 
caved-in  trees,  stumps,  etc.  At  Lenoir  Point  six  snags  and  a  stump 
were  removed  from  middle  of  the  channel,  and  at  Kalamazoo  Landing 
a  stump  and  log  in  tAie  channel,  which  detained  the  steamer  Anna  B. 
Adams,  were  removed. 

September  17  the  Wagner  ran  down  to  head  of  Grand  Bend  and  com- 
menced working  upstream.  Between  Grand  Bend  and  the  Rapions  the 
channel  was  almost  blocked  by  caved-in  trees,  and  the  Rapions  were 
BO  badly  obstructed  by  snags  and  stumps  that  it  required  three  hours 
for  the  Wa^gner  to  run  the  3  miles  from  head  of  Rapions  to  Grand  Bend. 
Subsequently  133  snags  and  16  stumps  were  destroyed  in  this  short 
stretch,  and  operations  were  continued  up  to  Murray  Place. 

October  3  the  snag  boat  ran  down  to  Black  River  to  receive  sup- 
plies shipped  from  New  Orleans  by  Ouachita  steamboat,  Red  River 
boats  having  stopped  for  the  time.  The  boat  having  been  delayed,  the 
Wa{iner  worked  in  that  locality  until  October  7.  October  8-10  it  was 
employed  at  what  is  known  as  "The  Funnel,"  on  Grand  Point,  remov- 
ing leaning  timber,  etc.  October  12-29  it  worked  over  the  stretch 
between  Little  Prairie  Bend  and  Bordelon  Point,  about  8  miles,  and 
the  last  two  days  of  the  month  it  returned  to  Black  River  to  be  ready 
to  commence  work  in  that  stream  in  November. 

The  stage  at  Negro  Point  and  Confederate  Raft  in  October  was  about 
2  feet  lower  than  when  the  Warner  worked  at  those  localities  the  pre- 
ceding month,  but  notwithstanding  the  £e^1  there  was  greater  depth  on 
the  bars.  The  scour  during  this  period  uncovered  snags  in  the  channel 
impossible  to  locate  before.  Extra  labor  was  hired  the  latter  part  of 
October  and  employed  in  clearing  the  banks  along  a  badly  obstructed 
stretch  above  and  below  Confederate  Raft  in  conjunction  with  snag- 
ging operations  in  the  channel.  The  timber  was  felled  for  distances  of 
10  to  50  feet  back  from  the  river,  portions  of  the  banks  which  were 
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caving  or  showing  a  tendency  to  cave  having  been  cleared  farthest 
back.  All  channel  obstructions  that  could  be  located  or  caught  with 
the  drag  chain  were  removed,  and  care  was  used  -to  deposit  snags  in 
out  of  the  way  places  where  they  could  not  get  into  the  channel  again. 
Tbe  following  is  a  summary  of  the  work  done  by  the  Wagner  August 
3-October  31, 1896,  viz: 

Snags  pulled 854 

Stumps  pnllcd  and  destroyed #187 

Stumps  out 462 

Shore  snags  cut 535 

Logs  out • 62 

Leaning  trees  felled 4,536 

Treesgirdled 147 

Wreoks  remoyed:  Old  ferry  at  Alexandria. 

The  number  of  obstructions  to  navigation  of  Lower  Red  River  exposed 
during  the  period  of  low  water  was  so  great  that  it  was  improbable 
that  the  Wagner  could  accomplish  all  that  should  be  done  before  a  rise, 
and  the  U.  S.  snag  boat  John  R.  Meigs  was  sent  to  aid  in  the  work. 

The  Meiggy  P.  R.  Starr,  master,  left  Vicksburg  Sunday,  September 
27, 1896,  entered  Red  River  the  next  day,  and  commenced  work  at  the 
head  of  Atchafalaya  the  morning  of  the  29th.  On  sounding  the  bar 
just  above  Black  River  only  20  inches  depth  was  found,  and  a  brush 
dam  75  feet  long  was  built  to  concentrate  the  flow  and  scour  the  bar 
sufficiently  to  enable  the  boat  to  pass  up.  The  dam  was  completed 
October  1,  lines  were  laid,  and  the  boat  backed  over  the  bar  in  three 
hours'  time.  Three  days  later,  at  about  the  same  stage,  the  snag  boat 
Wagner  found  3  feet  depth  on  the  bar.  Above  the  mouth  of  Black 
River  to  Natchitoches  Bayou,  at  head  of  Grand  Point,  tree  slides  in 
the  channel  were  almost  continnous.  The  heavy  growth  of  timber  along 
shore  had  pushed  and  slid  into  the  river,  forcing  the  unbalanced  bottom 
up  in  large  mud  lumps,  many  of  which  were  covered  with  logs  and 
stumps,  which  were  pulled  out,  cut  up,  or  destroyed  with  dynamite. 
At  head  of  Natchitoches  Bayou  a  tremendous  jam  of  trees,  logs,  and 
stumps,  40  feet  high  in  places,  had  formed,  and  sand  and  mud  had 
deposited  over  it  to  such  an  extent  that  it  was  imi)ossible  to  destroy 
the  drift  by  burning.  As  there  was  no  place  to  deposit  the  debris,  if 
pulled  out,  all  the  long  logs  and  trees  were  cut  up,  so  they  would  float 
away  at  a  moderately  high  stage. 

October  30  the  commercial  steamboat  W.  T,  Scovell  with  two  barges 
in.  tow  passed  up  from  Kew  Orleans,  being  the  first  Red  River  boat 
since  the  latter  part  of  August.  The  officers  expressed  their  gratifica- 
tion at  the  work  done  by  the  Wagner  and  Meigs  in  the  lower  river,  and 
reported  that  the  JScovell  ran  Grand  Point  after  night,  never  before 
attempted  at  so  low  a  stage. 

Through  the  Rapions  ample  depth  was  found,  but  the  channel  was 
contracted  and  irregular,  on  account  of  mud  lumps  covered  by  water, 
which  the  snag  boat  could  not  destroy.  All  snags,  logs,  and  stumps  in 
the  channel  that  had  scoured  so  they  could  be  located  since  the  Wagner 
passed  down  were  removed,  and  also  shore  snags,  sliding  trees,  and 
stumps  along  the  banks.  At  Bordelon  Bend  the  river  had  divided  in 
two  channels  with  a  sand  bar  between.  Brush  being  inaccessible,  the 
right  chute  was  closed  by  a  dam  150  feet  long,  built  of  1,561  sacks  filled 
with  sand,  which  forced  the  water  to  the  left  of  the  bar  and  soon  scoured 
to  a  depth  of  4  feet. 

At  Snaggy  Point  a  number  of  snags  and  logs  were  removed  from  the 
channel,  but  in  crossing  the  lower  bar  November  24  the  boat  grounded 
and  its  head  swung  into  bank.    A  line  was  laid  and  the  steam  capstans 
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started,  to  pull  it  off.  A  surge  of  the  capstan  caased  the  line  to  slip, 
aud  it  struck  Master  Laborer  Herman  Schulz  and  one  laborer  knocking 
both  overboard.  They  were  rescned  promptly  from  the  river,  but  Master 
Laborer  Schulz's  right  arm  was  broken,  aud  he  died  in  a  few  minutes 
from  the  effect  of  tlie  shock.    The  laborer  was  not  injured  seriously. 

Work  of  the  Meigs  continued  upstream  to  Alexandria,  which  was 
reached  December  8.  A  slight  rise  of  the  river  and  the  efficient  work 
of  the  snag  boats  Howell  and  Wagner  a  few  months  before  left  little  to 
be  done  alM>ve  Snaggy  Point  beyond  the  removal  of  leaning  timber  on 
points,  in  bends,  and  where  the  banks  were  caving. 

The  capstan  machinery  needing  repairs  after  the  hard  season's  work, 
the  Meigs  left  Alexandria  December  9  and  returned  to  Vicksburg 
December  13. 

The  following  is  a  summary  of  the  work  done  by  the  Meigs  Septem- 
ber 29-December  8, 1896,  viz: 

SnagapuUed 309 

Stumps  palled 996 

Stamps  cut  and  destroyed 4,690 

Shore  snags  cut 4,599 

Logs  removed  from  channel 237 

Leaning  trees  cut 41,089 

Trees  ^rdled 216 

Square  yards  willows  and  brush  cut 578 

Wing  dams  built 2 

Aggregate  length  225  feet. 

To  take  advantage  of  the  continued  low  stage  of  Red  Kiver,  a  party 
equipped  with  axes,  saws,  explosives,  tackle,  etc.,  was  organized  by 
master  laborer  E.  P.  Allen  at  Shreveport,  La.,  for  work  in  tlie  river 
above  that  place.  October  10-13, 1896,  a  small  quarter  boat,  laid  up  in 
Cross  Bayou  at  Shreveport,  was  pulled  about  1 ,200  feet  across  the  bar 
to  Ked  Kiver,  fitted  up,  and  outfit  and  supplies  placed  aboard.  Work 
commenced  October  14,  about  a  mile  above  Shreveport,  and  between 
that  date  and  January  22, 1897,  it  was  carried  upstream  Qb  miles  to 
Head  of  Raft,  La.  January  23-February  5  the  party  worked  back  to 
Shreveport. 

Stumps  near  edges  of  banks  were  cut  out  and  roots  removed ;  shore 
snags  were  cut  close  to  the  banks;  leaning  and  sliding  trees  were  felled, 
trimmed,  and  cut  into  lengths  of  12  to  16  feet,  and  stumps  and  snags 
in  the  channel  were  destroyed,  as  far  as  practicable,  with  explosives. 
Logs  and  drift  which  had  lodged  on  bars  and  tow  heads,  or  in  shoal 
water,  were  destroyed  or  chopped  up  so  they  would  float  out  on  first 
rise;  side  jams  were  cut  up  and  started  adrift,  and  tow  head  forma- 
tions were  blown  up.  On  the  way  up,  while  the  water  was  lowest, 
no  work  was  done  on  top  banks  except  where  they  were  caving,  opera- 
tions being  pushed  as  rapidly  as  possible  to  get  over  the  worst  stretches 
before  a  rise,  with  the  intention  of  doing  what  was  necessary  along  the 
upper  banks  on  the  way  back  at  a  higher  stage. 

The  following  is  a  summary  of  the  work  done  by  the  shore  party 
October  14, 1896-February  6, 1897,  viz: 

Channel  snags  destroyed • 333 

Stumps  cut  and  destroyed 3,  601 

Shore  snags  cut 25,  902 

Side  jams  removed 147 

Logs  cut  np 511 

Tow  heads  blasted 15 

Leaning  trees  felled 13,  426 

Square  yards  willows  and  brush  cut 3,  050 

Cold  print  and  arrays  of  figures  fail  to  express  the  vast  amount  of 
hard  work  accomplished  by  the  three  snag  boats  and.tha  shorn  party 
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during  the  year.  The  illastration  opposite  page  1908,  Eeport  Chief  of 
Engineers  for  1893,  gives  an  idea  of  a  jam  of  drift  in  Upper  Bed  River, 
Jg^ow  difficult  its  removal  would  be  should  the  water  fall.  As  the 
VRom  of  the  river  scours  and  lowers  stumps  appear  at  low  stages, 
similar  to  those  shown  in  the  illustration  immediately  preceding  page 
1909  of  the  same  report.  Stumps  of  this  character  are  removed  from 
the  bottom  every  year,  but  as  the  scour  continues  others  are  uncovered 
and  brought  to  the  surface  at  times  at  the  same  locality. 

The  enormous  quantities  of  drift  borne  by  Bed  Eiver  at  flood;  the 
shifting  and  changing  of  the  channel,  uncovering  snags,  logs,  and 
stumps,  and  the  caving  and  sliding  banks  will  necessitate  continuance 
of  snagging  operations  for  many  years,  or  until  the  source  of  drift  is 
stopped  by  clearing  the  banks  for  some  distance  back  and  the  channel 
fully  cleared  of  obstructions,  the  banks  fixed,  and  the  floods  restrained 
by  a  substantial  system  of  levees. 

ALEXANDRIA. 

A  resurvey  of  Alexandria  Beach  was  made  by  Assistant  Engineer  T. 
C.  Thomas,  September  12-19, 1896,  with  a  view  to  resuming  dredging 
operations,  and  October  19-27  Assistant  John  Hilleke  was  employed  in 
laying  out  ranges,  etc. 

The  U.  S.  dredge,  Lone  Star^  and  barges  were  put  in  readiness  for 
work,  and  dredging  at  foot  of  Upper  Falls  was  resumed  October  29, 
1890,  and  continued  until  January  10,  1897,  Engineer  George  W. 
Phillips,  who  had  been  in  charge  of  the  dredge  for  five  years,  died 
suddenly  November  19,  and  Overseer  Bobert  Blflein  was  sent  from 
Vicksburg,  November  24,  to  take  local  charge  of  the  work. 

Operations  consisted  of  widening  and  straightening  the  dredged  cut 
on  the  east  side,  below,  under,  and  above  the  Missouri  Pacific  Bailway 
Bridge,  and  were  continued  until  high  water  prevented  reaching  bottom 
with  the  dipper.  Two  cuts,  each  25  feet  wide,  the  first  about  450  feet 
and  the  second  about  240  feet  long,  were  made.  The  second  cut  was 
not  completed  under  and  above  the  bridge  on  account  of  the  rise,  but 
was  carried  as  near  that  structure  as  the  dredge  could  operate  on  the 
stage.  January  7-9  were  spent  in  beginning  a  third  cut  at  the  lower 
end,  which  was  carried  upstream  86  feet  until  the  water  got  too  high 
for  work. 

Betbre  commencing  work  the  rock  bottom  was  broken  up  with  explo- 
sives, to  facilitate  dredging.  The  material  excavated  from  the  channel 
was  deposited  on  barges,  which  were  cordeled  to  the  west  bank  and  the 
rock  shoveled  oli  within  the  limits  laid  out. 

The  following  is  a  summary  of  the  work  done  October  29-January 
9,  viz: 

Cubic  yards  of  rock  excavated  from  channel 4,951 

Niimher  of  barge  loads  moved  to  and  deposited  along  west  bank 211 

Although  unfinished,  the  work  has  benefited  low-wat«r  navigation  by 
permitting  steamboats  to  make  a  straight  run  up  the  east  side  of  the 
drawspan  of  the  bridge,  where  formerly  they  had  to  take  an  irregular 
course,  first  steering  toward  the  protection  pier  and  then  back  to  the 
east  side. 

CONSTBUOTION  OF  LBVBES. 

No  levee  work  was  undertaken  by  the  United  States  during  the  year. 

The  estimates  for  levee  construction  submitted  in  my  report  of  1896 
amounted  to  $450,000,  and  the  total  appropriation,  to  cover  all  expendi% 
tures  of  two  years,  by  the  act  of  June  3, 1896,  was  $100,000.    The  sys^ 
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tern  of  levees  begun  in  1893  in  conjunction  with  work  of  the  State  of 
Louisiana  and  local  levee  boards  had  to  June  30, 1896,  aggregated  about 
105  miles  of  new  levees  and  70  miles  of  enlargement,  requiring  nearly 
6,500,000  cubic  yards  of  earthwork  which  cost  in  the  neighborhood  of 
$960,000.  The  proportion  of  this  work  built  by  the  TJnit^  States  was 
about  15  per  cent,  with  a  similar  relative  proportion  of  cost. 

While  the  work  of  the  United  States  is  intended  as  part  of  a  system 
to  improve  navigation,  that  of  the  State  engineers  and  levee  boards  is 
for  direct  protection  of  fertile  lands  from  overflow.  The  allotments 
heretofore  made  from  appropriations  for  improving  Bed  River  represent 
a  comparatively  small  percentage  of  the  cost  of  the  work  done,  but 
they  have  served  to  direct  action  of  the  State  engineers  to  no  small 
extent  in  planning  their  portions  of  the  system,  and  if  operations  oould 
be  continued  in  the  same  way  for  a  few  years  that  portion  of  the  sys- 
tem within  Caddo  and  Bossier  districts  could  be  completed  at  a  rela- 
tively moderate  charge  to  the  United  States.  The  people  of  these 
districts,  however,  have  taxed  themselves  for  levees  almost  to  impov- 
erishment and  their  means  are  about  exhausted  for  the  present 

So  far  no  assistance  has  been  given  to  the  district  below  Alexandria, 
and  it  is  only  fair  that  it  should  be  done  as  early  as  possible  for  the 
benefit  of  people  who  are  contributing  directly  to  improvement  of  the 
lower  river.  Limited  funds  and  urgent  calls  from  various  sources  ren- 
der it  difficult  to  decide  where  expenditures  shall  be  made  to  result  in 
greatest  advantage  to  navigation.  People  above  the  upper  limit  of  the 
present  system  have  appli^  for  levee  work  in  Arkansas,'  but  so  far  as 
the  improvement  of  Bed  Biver  is  concerned  levees  are  not  required 
above  the  hills  at  Blanton  Bluffs  at  the  present  time.  It  should  be 
stated  also  that  the  State  engineers  of  Louisiana,  when  they  built  the 
levee  from  Side  and  Murphy  Dam  northward  to  Blanton  Bluffs  in 
1891-92,  were  compelled  to  provide  means  for  extending  the  line  above 
the  limits  of  their  own  State  into  Arkansas,  and  that  the  same  condi- 
tions occurred  along  Mississippi  Biver. 

The  completion  of  the  line  in  Caddo  Parish,  La.,  from  Sale  and  Mur- 
phy Dam  to  the  Ooushatta  and  Hervey  Oanal  Levee,  built  by  the  United 
States  in  1896,  was  considered  of  first  importance,  and  June  6, 1896,  I 
wrote  Assistant  State  Engineer  F.  M.  Kerr,  who  has  charge  of  the  Bed 
Biver  work  under  the  board  of  State  engineers,  asking  if  ways  could 
be  devised  by  which  the  State  and  the  Caddo  Levee  board  could  join 
with  the  United  States  in  closing  the  gap.    In  reply  he  stated: 

In  regard  to  the  ability  of  the  Bossier  and  Caddo  Levee  boards  at  this  time  to  join 
with  the  State  and  the  United  States  in  undertaking  further  levee  work  in  the  dis- 
tricts there  is  unfortunately  but  one  answer  to  make :  That  to  accomplish  the  work 
of  first  necessity  both  districts  have  strained  their  resources  to  such  an  extent  in 
the  last  four  years  that  it  is  absolutely  necessary  for  them  for  some  time  to  come  to 
confine  their  expenditures  to  a  minimum  in  order  to  avoid  irreparably  crippling  their 
resources.  Even  by  assessing  all  the  taxes  permitted  by  law,  which  both  boards 
have  readily  and  uniformly  done,  the  resources  of  the  districts  are  at  best  very 
limited.  But  in  spite  of  this  fact  the  levee  work  executed  by  the  Caddo  and  Bos- 
sier Levee  boards  alone  in  the  past  four  years  foots  up  the  creditable  aggregate  of 
about  3,000»000  cubic  yards,  which,  with  total  possible  resources  within  the  same 
period  of  $600,000,  including  $400,000  thirty-^ear  6  per  cent  bonds,  for  which  $24,000 
must  annually  be  set  aside  for  interest,  readily  warrants  the  claim  that  the  boards 
have  earned  a  well-merited  breathing  spell  to  enable  them  to  devise  ways  and  means 
to  meet  the  heavy  obligations  for  the  liquidation  of  which  they  have  been  compelled 
to  hypothecate  the  entire  revenues  of  the  districts  for  future  years. 

The  State  funds  available  for  levee  work  in  Caddo  and  Bossier  parishes  this  year 
will  probably  amount  to  about  the  usual  sum  applied  iu  those  districts,  say 
$30,000.  It  is,  however,  the  opinion  of  this  Board  that  the  State  funds  should  not 
at  this  time  be  applied  in  bulk  to  any  one  looality  but  be  held  in  reserve  to  keep 
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intact  and  preserve  as  far  as  possible  the  line  of  public  levee  as  it  now  exists,  mnch 
of  which  is  still  lower  in  grade  and  smaller  in  section  than  is  believed  to  be  neces- 
sary to  insure  an  equal  degree  of  security  to  all  parts  of  the  district,  and  many  parts 
of  which  are  more  or  less  threatened  by  breaches  from  caving  banks.  From  which 
you  will  readily  understand  that  we  could  not  at  this  timo  recommend  the  allot- 
ment of  any  part  of  the  State  fund  to  the  work  of  closing  the  gap  between  Red 
Bayou  and  Sale  and  Murphy  Canal. 

After  a  subsequent  conference  the  board  of  State  engineers  caused 
a  survey  to  be  made  and  the  proposed  line  located  from  the  upper  end 
of  Coushatta  and  Hervey  Canal  Levee  to  the  Sale  and  Murphy  Dam. 
The  survey  was  completed  the  latter  part  of  August,  1896,  and  showed 
the  amount  of  embankment  required  to  be  about  736,000  cubic  yards. 
The  country  is  a  difficult  one  for  construction,  and  the  cost  of  the  work, 
even  under  the  most  favorable  conditions,  will  be  far  beyond  any  sum 
that  might  be  allotted  by  the  United  States  from  available  funds. 

A  statement  of  levee  work  on  Eed  Eiver  done  by  the  State  of  Loui- 
siana during  the  year  is  appended. 
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8X7LPHUB  RIYEB. 

Work  in  ibis  tributary  of  Red  Eiver,  wbich  was  in  progress  at  elose 
of  tbe  fiscal  year  ending  June  30^896,  was  continued  July  1-6, 1896,  by 
the  crew  of  theU.  S.  snag  boat  Howell.  A  supply  of  dynamite  having 
been  delivered,  the  stretch  of  about  8  miles  from  the  mouth  to  Fort 
Lynn  was  worKcd  over  the  second  time,  at  the  lowest  stage  of  record. 
It  being  impracticable  to  operat/C  the  snag  boat  at  the  low  stage^  and 
urgent  calls  having  been  made  for  work  in  Lower  Bed  Biver,  the  Howell 
left  for  Shreveport  July  7. 

January  12-30,  1897,  the  snag  boa1>  Howell  was  employed  in  the 
stream  again.  On  entering  there  was  a  strong  inflow  from  Bed  River, 
and  as  the  drag  chain  could  not  be  used  with  the  current,  tbe  boat  ran 
in  with  the  intention  of  working  back.  The  Tezarkana  and  Shreve- 
X>ort  Railroad  Bridge  at  Fort  Lynn  was  found  jammed  with  drift,  which 
could  not  be  moved  until  a  fall  of  Bed  Biver  sufficient  to  reverse  the 
current,  and  the  Howell  worked  back  to  the  mouth,  dragging  the  chan- 
nel for  snags  and  logs,  removing  leaning  timber,  etc.  On  the  night  of 
Jannary  15  the  current  began  running  out,  and  in  the  succeeding  two 
days  the  jam  at  the  bridge  was  cleared.  Jannary  18-22  work  wns  car- 
ried upstream  to  the  Kansas  City,  Pittsburg  and  Gulf  Railroad  Bridge, 
about  one-fourth  mile  east  of  the  Texas  line,  and  January  23-30  back 
to  Bed  Biver;  signboards  having  been  erected  to  mark  the  channel 
through  the  lakes.    January  31  the  Howell  returned  to  Shreveport,  La. 

The  following  is  a  summary  of  the  work  done  in  Sulphur  Biver  in 
July  and  January,  viz: 

Snags  and  logs  removed  ftom  channel 1,238 

Stamps  pulled,  cut,  and  blown  up 476 

Jams  reuioved 5 

Side  jams  removed "  5 

Leaniii<;  IreeB  cut 5, 143 

Trees  ji^ird  led 20 

Signboards  erected,  to  mark  channel  through  lakes 36 

This  work  put  tbe  stream  in  fair  navigable  condition  at  ordinary 
stages. 

GENERAL  REMARKS. 

The  subject  of  the  general  improvement  of  Bed  Biver  was  discussed 
somewhat  at  length  in  my  report  for  1894  (Beport  Chief  of  Engineers, 
1894,  p.  1430),  and  the  opinions  therein  expressed  are  still  held.  But 
the  great  development  of  hydraulic  dredging,  under  the  Mississippi 
Biver  Commission,  may  lead  to  the  use  of  a  similar  plant  on  a  small  scale 
in  streams  of  this  class.  The  experiment  could  be  made  at  moderate 
cost  by  setting  up  a  portable  centrifugal  pump  and  engine  on  one  of  the 
large  snag  boats,  and  attacking  some  of  1  he  bars  on  wide  reaches.  Per- 
haps a  betti^r  plan  would  be  to  build  a  barge  and  fit  up  as  a  dredge,  with 
the  exception  of  boilers,  taking  steam  from  the  snag  boat  or  tender 
re(]uired  to  tow  it  to  the  place  of  operations.  Then  if  the  experiments 
should  justify  this  class  of  work,  a  steamboat  dredge  might  be  built 
specially  for  the  pnri)ose. 

In  the  meantime  there  are  two  classes  of  work  that  should  be  pro- 
vided for  by  liberal  appropriations — the  snag-boat  service  and  the  exten- 
sion of  the  levee  system.  For  the  former,  with  the  most  rigid  economy, 
the  allotments  which  have  been  made  during  the  past  six  years  have 
been  about  right,  but  the  plant  is  growing  old  and  the  wear  and  tear 
is  great,  so  that  a  liberal  allowance  must  be  made  for  repairs,  or  new 
boats  will  have  to  be  built  within  a  few  years.    The  Howell  was  built 
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ill  1880,  and  sliould  have  a  new  bottom ;  the  Florence  was  rebailt  in  1884, 
and  is  now  worn  very  thin.  New  quarterboats  and  barges  are  required, 
and  boats  with  small  engines  or  capstans  for  shore  parties. 

Owing  to  the  dangers  from  snags  and  logs  in  the  bed  of  the  river, 
all  large  craft  should  be  built  of  steel,  not  only  because  disasters  to 
wooden  boats  are  generally  complete,  but  because  steel  boats  (except 
for  extensive  repairs)  can  be  repaired  by  the  crew  without  going  to 
dry  docks. 

For  levee  work,  the  most  important  is  the  completion  of  the  upper 
section  of  the  Caddo  system  between  the  upper  end  of  that  last  built 
by  the  United  States  below  Herveys  Canal  and  the  State  line  from  the 
Arkansas  Hills  at  Missionary  Ending  on  the  dam  built  by  the  United 
States  across  Sale  and  Muri)hy  Canal. 

The  yardage  given  by  Assistant  State  Engineer  Kerr,  as  already 
stated,  is  about  736,000  cubic  yards,  but  this  should  be  increased,  in  my 
opinion,  both  because  greater  height  should  be  given  on  account  of  the 
distance  from  Shrevei>ort,  and  to  allow  for  greater  height  of  floods  due 
to  closing  the  bayous  and  canals  on  the  right  bank,  and  finally  because 
more  banquette  work  should  be  required  than  first  thought  needfaL 
I  consider  800,000  cubic  yards  as  the  least  amount  consistent  with  safety, 
and  25  cents  per  cubic  yard  as  the  least  price  that  will  insure  a  suc- 
cessful completion  of  the  work.  The  amount  is  so  large  that  the  work 
should  be  divided  into  at  least  four  sections  for  contract.  Not  less 
than  $50,000  should  be  set  apart  for  enlargement  and  for  extension  from 
the  lower  end  of  State  levees  in  Caddo  Parish  to  Shreveport;  the  same 
amount  for  the  Tones  Bayou  dams;  $200,000  for  the  Bossier  district, 
above  and  below  Shreveport ;  and  $50,000  for  the  Red  River,  Atchafalaya, 
and  Bayou  Bc&uf  district.  Demands  have  been  made  for  assistance  in 
reaches  above  the  Arkansas  State  line,  but  nothing  should  be  recom- 
mended until  the  State  of  Arkansas  takes  the  initiative,  either  through 
its  own  officers  or  by  the  creatiou  of  levee  districts,  so  that  the  work 
may  be  done  under  a  system  and  not  for  private  purposes. 

The  work  done  by  tlie  United  States  in  Arkansas  near  Missionary 
was  a  matter  of  necessity  in  order  to  connect  the  Caddo  system  with 
high  ground  at  Blanton  Bluff,  and  was  not  intended  as  a  precedent  for 
extending  levee  work  into  Arkansas  without  assistance  or  cooperation 
with  the  State.  The  experience  of  the  last  flood  in  the  Mississippi  River 
has  demonstrated  the  need  of  stringent  laws  in  regard  to  the  abuse  of 
levees,  and  as  the  subject  is  likely  to  be  taken  up  seriously  by  Congress 
at  the  next  session,  it  is  hoped  that  the  legislation  in  regard  to  care 
and  protection  of  levees  may  be  made  general. 

ESTIMATES. 

.^dclition  to  plant $50,000 

^Care  ojfplapt  ai^d  ordhiary  repairs 15,000 

Kew  bottom  for  enag  boat /foir«U 10,000 

-New  botbom'for'Bnag  boat  Florence 5,000 

^Service  of  plant,  snag  boats,  etc 50,000 

Jjevocm  •.-- - 550,000 

Local  BQtTeyB,  maps,  and  gauges 10,000 

Administration  and  continp:encie8 .'. 5, 000 

Continuing  snagging"  operations;  etc.,  above  Falton 5, 000 

Total ....  ,.^ ., 700, 090 
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Money  statement. 

Jaly  \y  1896,  balance  unexpended $187,997.86 

Jane  30, 1897,  amount  expended  during  fiscal  year 37, 974. 25 

July  1, 1897,  balance  unexpended 100,023.61 

July  1, 1897,  outstanding  liabiUtiee 54.37 

July  1,1897,  balance  available 99,969.24 


fAmount  that  can  be  profitably  expended  in  fiscal  yearendinff  June  30, 1899  700, 000. 00 
-{Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  amoants  expended  daring  the  year  and  balances  Jaly  1, 1897, 
are  as  follows: 


Allotments. 


Expended 
during 
year. 


Balances 
Jal.v  1,1897. 


For  general  improvement,  repairs,  care  of  plant,  etc 

For  Little  Kiver  {torn  Scopini  Cnt-off  to  Knox  Point  (act  September  19, 1890). 

For  work  at  Alexandria,  J^ 

For  oonstmctien  of  levees 

For  Sulphur  River 

Total 


$29, 092. 15 

1,116.65 

6, 129. 38 

54.50 

981.57 


37,974.25 


$20,404.94 
10,000.72 

3,574.25 
63,382.69 

2, 601. 01 


100,023.61 


The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows: 


Date  of  aot. 


Oeneral  object  of  appropriation. 


Amount. 


May  28,1828 

Mar.    2,1831 
July    3,1882 


June  28, 1884 
Mar.  3,1885 
July    2,1830 


Mar.  3,1837 
Apr.  20,1838 
Mar.  3,1841 
Mar.  2,1847 


Aug.  30,1852 


Improving  navigation  of  Red  River  through  or  around  the  raft  in  Louisi- 
ana and  A  rlcansas  

Arrearage  dne  Mi^jor  Burch  for  survey  of  raft  of  Red  River,  Louisiana 

Improving  navigation  of  Red  River,  Louisiana  and  Arkansas,  being  bal- 
ance of  appropriation  of  1828  carried  to  surplus  fund,  and  tbe  further 
sum  of  $20,000 

Improving  navigation  of  Red  River 

Completing  removal  of  obstructions  to  navigation  of  Red  River 

Cont-inoing  tlie  removal  of  obstructions  in  Red  River 

Constructmg  a  boat  to  prevent  a  new  accumulation  of  obstructioDS  in  Red 
River  within  tbe  old  limits  of  the  great  raft,  $15,000,  and  to  work  and 
support  same,  $15,000 

Contmuing  the  removal  of  obstructions  in  Red  River 

The  complete  removal  of  the  great  raft  in  Red  River 

Removing  the  raft  of  Red  River 

Deficiency  of  appropriation  by  act  of  April  20, 1838,  being  amount  advanced 
by  Daniel  T.  witlee  and  others,  through  tbe  branch  of  the  Real  Estate 
Bank  of  Washington,  Ark.,  to  Henry  u.  Shreve,  Goveipment  agent,  for 
removal  of  great  raft,  and  expended  by  him  for  that  purpose 

Removing  the  raft  of  Red  River 

Aggregate  of  appropriations,  1828-1852 

Amount  expended 

Amount  carried  to  sorpliis  fond , 


$35,000.00 
187.50 


22,628.00 
50,000.00 
50,000.00 
40.800.00 


30,000.00 
65.000.00 
70,000.00 
75,000.00 


7. 160. 00 
100,000.00 


535, 765. 50 
532,210.90 


8.545.( 
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The  appropriations  since  1872  liave  been  as  follows: 


Date  of  act. 


General  object  of  appropriation. 


Amonnt. 


June  10, 1872 

Afar.  3, 1873 
June  23, 1874 
Mar.  3,1875 
Ang.  14, 1876 
Apr.  10,1809 
Feb.     7, 1878 


Jone  18, 1878 
Mar.    3.1879 

Jnne  14, 1880 

Mar.    8,1881 
Ang.    2,1882 

July    5,1884 


Aug.    5,1880 


Aug.  11,1888 


Sept.  19, 1800 


July  13,1892 


Aug.  18,1894 


June   3,1896 


Improvement  of  Tones  Bayou,  Louisiana 

Removing  the  raft  in  Bed  Kiver,  Louisiana 

— do 

....do 

....do 

Removing  the  raft  in  Red  River  and  closing  Tones  Bayou 

AUotnient  made  August  27. 1877,  for  dosing  Tones  Bayou 

Opening  navigation  of  Red  River  above  Shreveport.  La.,  and  keeping 
same  open  and  free  from  rafts,  and  for  the  purpose  of  preserving  vessels 
of  United  States  employed  in  that  work 

Removing  raft  in  Red  River  snd  closing  Tones  Baj'ou 

Removing  sua^  and  other  obstructions  from  Rail  River 

Removing  raft  m  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Rod  River 

Improving  upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft 

Removing  raift  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  trata  Red  River,  Louisiana,  including  construction 
of  snag  boat 

Improving  Upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft. . . 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Ited  River,  Loaiaiana 

Continuing  improvement  from  the  AtchafalayatoFnlton,  Ark.,  including 
Bayou  Pierre,  Tones  Bayou,  and  to  relieve  the  town  of  Alexandria  from 
encroachments  of  the  ri  ver 

Continuing  improvement  from  tlie  Atchafalaya  to  Fulton.  Ark.;  not  ex- 
ceeding $15,000  for  revetment  to  protect  the  harl>nr  ot  Alexandria  from 
damage  by  tlie  current  of  river;  not  cxcee<Iing  $5,000  to  close  the  outlet 
known  aa  Sale  and  Murohy  Canal ;  the  remainder  to  be  applied  to  im- 
provement of  the  main  channel  of  the  rivor 

Continuing  improvement  from  Fulton,  Ark.,  to  the  At<-}iafa1nya  River, 
Louisiana,  including  completing  the  wurk  at  Alexandria;  $25,000,  or  so 
much  thereof  as  necessary,  to  be  used  in  making  a  thorough  survey  of 
the  river  fhim  Fulton  to  the  AtobafnlAya  and  in  oonipleting  survey  of 
Bayou  Pierre,  Louisiana 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 
including  completing  the  work  at  Alexandria;  $5,000,  or  so  much  thereof 
as  necessary,  to  be  used  upon  Cypress  Bayou  and  the  lakes  between 
Shreveport,  La.,  and  JelTcrson,  Tex.,  and  $5,000,  or  so  much  thereof  aa 
necessary,  upon  Bayou  Dorcheat 

Completion  of  survey  from  Fulton,  Ark.,  to  the  Atchafafaya  River 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River; 
$15,00U  to  be  useil  in  the  work  at  Alexandria:  $20,000  tc  be  useil  in  deep* 
ening  and  widen  in/;  that  portion  known  as  Little  River,  fVom  the  %Scn]>ini 
Cut-off  to  Knox  Point,  and  $5,000  in  closing  the  Sale  and  Murplty  Outlet. 

Completion  of  survey  from  Fulton,  Ark.,  to  the  Atchafalaya  River 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atcnafalaya  River, 
according  to  plan  of  Capt.  J.  H.  Willard,  Corps  of  Engineers,  and  for 
completion  of  survey,  including  tlie  work  at  Alexandria,  the  widening 
of  that  portion  known  as  Little  River,  the  necessary  work  at  the  harbor 
at  Shreveport,  the  closing  of  outlets  on  the  west  hank  of  the  river  above 
ShrevciMirt,  and  the  removal  of  the  towhead  Just  above  Rush  Point, 
Caddo  Parish  (of  which  $5,000  maybe  used,  in  the  discretion  of  the  Sec- 
retary of  War,  for  work  in  Cypress  Bayou  and  the  lakes  between  Shreve- 
port, La.,  and  Jefferson.  Tex.) 

Continuing  improvement  from  Fulton,  Ark.,  to  Atchafalaya  River,  accord- 
ing to  plan  of  Capt.  J.  II.  Willard,  Corps  of  Engineers,  and  for  comple- 
tion or  survey ;  $15,000,  or  so  much  thereof  aa  necessary,  to  be  used  in 
further  prosecution  of  work  at  Alexandria,  and  $5,000  for  improving 
Sulphur  RiTcr,  a  tributary  of  Red  River 

Continuing  improvement  from  Fulton,  Ark.,  to  Atchafalaya  Rirer 

Aggregate  of  appropriations,  1872  to  1897 


$20,000 
150,000 
80,000 
50,000 
20.000 
35,000 
4,600 


«,000 
24,000 
25,000 
15,000 
22,500 
10,000 
25,000 

60,000 
10,000 
10,000 
10,000 


75,000 


76,000 


76,000 


65,000 
35,000 


100,000 
28,000 


146.000 


150,000 
100,000 


1,425,000 
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COMMERCIAL  STATISTICS. 

The  river  was  reported  navigable  in  the  fiscal  year  as  follows :  From  Shrev^port 
to  Fulton  for  light-drait  boats  the  entire  year.  Below  Shrevoport  navigation  was 
suspended  for  a  period  of  thirty  days  during  low  water  in  September  and  October. 
The  month  of  Red  River  was  navigable  the  entire  year. 

List  of  steamboats  engaged  in  the  trade  during  the  fiscal  year  1897. 


IsTttAe. 


i 


Draft. 


Between- 


Imperial 

Valley  Qneen... 

HalleUe 

W.  T.  SeoTell...c 

Awwft  B.  Adams. 

fioaa  Bland , 

Dee  Aro« — 
H.W.  Graves  a.. 

G.W.Mayo 

Ja  Walker 

Bessie  Silera.... 
KeUleL.a 


Undinea 

G.W.Lyond 

George  L.  Bass  b  . 
Oceolaa 


Stem- 
wheel 


.do. 


..do.. 


..do.. 


..do. 


..do.. 


..do.. 
..do.. 

..do.. 
..do.. 
..do.. 
..do.. 


4M.69 


410.83 


285.0 


154.23 


816.40 

S4.01 

40.88 
81.22 

70.56 
50.48 
40.88 


LeeOtisA.. 


...do.. 
...do.. 
...do.. 

Tog  .. 


Feet. 
210 


190.6 


161 


160 


157 

113.1 

oa 

04.6 

100 
80.4 
03 


Feet. 
40.6 


35.8 


80.5 


81 


8t6 

22.8 

18 
17.6 

20 
20 
16 


15 

86.17 
58.82 
24.30 

10* 


5d 

115 
01 
70.6 

40 


0.6 


21 
15.2 


FeeL 
6.6 


5.6 


4.5 


8.7 


FLin. 
3      0 


8     0 


3      0 


1    10 


1  6 

1  6 

1  6 

1  4 

1  4 

1  *6 

2  0 
1  10 

1  • 


1      6 
1      2 

4     • 


FLin, 
8    0 


•    0 


6    0 


5    6 


4  0 

4  0 

8  0 

8  0 

8  0 

2  6 

2  6 

8  6 

2  6 


8    6 

8    0 

4    6 


New  Orleans  and— 

Shreveport 

Conslistta 

Cane  River 

Montgomery 

New  Orleans  and — 

Shreveport 

LakoKnd 

Coashatta 

New  Orleans  and — 

Shreveport 

Connhatta 

Kuox  Point 

Lake  End 

Last  Chancie 

Caasiola 

Tessier 

New  Orleans  and— 

Shreveport 

CoQHhatta 

Mi>ntgomery 

Natchitoches .... 

Alexandria 

Colfax 

lola 

New  Orleans  and— 

Shreveport 

Montgomery 

ShreYeport,  Garland, 
,    and  Aloxnndria. 
Shreveport  and— 

Garland ; 

Coushatta 

Jefferson 

Lake  End,  Colfax, 

and  Grand  Ecore. 
Gampti    and    loeal 

landings   above 

and  below. 
Fnlton  and  various 

landings  below. 
Shrevoport  and 

WhitehiiU. 
Montgoraory    and 

moutli  lied  River. 
Jefferson   and 

Shreveport. 
(Garland  and— 

Fnlton 

,    Conway 

New    Orleans    and 

Red  River. 
New   Orleans    and 

Alexandria. 
Local  towing  above 

and  below  Alex- 
andria. 
Alexandria  and 

mouth  Red  River. 


184 


180 


161 


184 


66 

12 
10 


300 


100 


108 


•With  one  or  more  bargei^ 


6Towbosto. 


Digitized  by 


Google 


1894      REPORT   OF  THE   CHIEF   OF  ENGINEERS^  U.  8.  ARMY. 
Sumwiarjf  of  commerce  reported. 


ArUclee. 

1896-97. 

1895-96. 

1894.96.     1893-94. 

1892-93. 

1891-92. 

1899-91. 

1889-M. 

Cotton 

Tom. 

15,941 

26,962 

9.633 

15 

80 

643 

12,885 

t??i 

Tons. 

18.204 

18,537 

4,822 

55 

71 

1,670 

18 

380 

2,285 

Ton*.     1     T<ni». 
18. 306         16. 892 

T^Ht. 

lA  AA1 

Tont.     1     Tong. 
29.400,        91.613 

Ams. 
18.888 
14,140 

Cotton  m^kI 

Cotton-Hoc'd  meal . . . 

5, 322          4, 402          7, 902 
4,616          9,042          4,713 

49  496          1,185 

50  31|               62 
1,657.          1,257'          1,620 

20.000        28,869         15.200 

697              228.          1.789 

8,000       106,386          6,064 

31.832 

12,249 
10.000 

Livo  stock 

Hides  and  skins... 
Luniber.  .•«•■.....• 



286 

151 

2,362 

212 

35 

4.619 

Saw  loss...... 

22, 250         16, 523 

206               81 

14,107|         2.719 

Staves 

Misoellaaeons 

68 
136 

Total    down 

freight 

Return  freight 

72,013 
89,851 

40,942 
82,660 

53,599       165,112         62,346 
22.122        68,618        17.605 

100,584*        63,436 
19,042         80.051 

37.716 
28,660 

Total 

111.864|        73,602 

75,721       228,630,        69.951 

120, 526         93, 486 

60.376 

Estimated  value... 

$4. 429, 000  93, 833.  OOo'$3, 419. 000  #6, 061, 000  93, 422, 000 

$6, 877, 000  99, 185, 000  $6, 820, 000 

i                     1 

In  addition  to  the  above,  fh>m  Ouachita  River  entering  Red  River  at  month  of 
Black  River,  229,250  tons,  the  valae  of  which  is  estimated  at  $6,722,000. 

Beceipii  and  ehipmonte  of  balee  of  cotton  at  Skreveport,  La, 


RICSIFT8. 

By  rail 

liy  wagon 

By  river 

Warehouse  receipts 

SHIPMENTS. 

By  Texas  and  Pacific  Rwy , 

By    Vicksburg,    Shreveport    and 

PariiicIl.R 

By  Houston  and  Sbreveport  R.  R., 
By  St.  Louis  Southwestern  Rwy . .. 
By  Kansas  CMty,  Pittsburg   and 

Gulf  R.R 

By  river  to  New  Orleans 

ToUl 


1896-97.  1896-96.  1894-96.  1893-94.  1892-93.  1891-92.  1890-91.  1889-90. 


66,666  42,860 
31,768  ;  31,474 
4,611  I    6,679 


52,673 
54,968 
11.319 


103,045     81.013  1118,800 


81,618 

12.191 
17.660 
20,230 

16,672 
8,327 


22,631 

10,441 
10,582 
16,869 


84,289 

20,239 
22,459 
28.469 


100  

14, 102  10, 654 


106,698  ;  80.725  |116,0G0 

I      I 


30,033 
41.014 
5,581 


76,628 


26,019 

10,646 
13,429 
17.817 


9,246 


76,057 


25,277 
31,612 
4,821 


44.256 

49,644 

9,189 


61,710  -103,089 


26,904 

10,384 
8,114 
7,818 


14,751 


62,971 


86,645 

23,251 

5,353 

24.187 


10,567 


100.003 


39,890 
37.725 
14,836 


02,461 


28,811 

15,564 
13,860 
15,039 


19.  ^18 


86,092 


26,476 

40, 026 
8,807 


23,690 

20.813 
12,529 
8.820 


8,412 


74,264 


The  competing  routes  of  transportation  for  the  trade  of  Rod  River  Valley,  below 
Fnltoii,  Ark.,  are  as  follows :  The  river  is  crossed  by  the  St.  Louis,  Iron  Mountain  and 
Sontlicrn  Railway  at  Fulton,  Ark.,  by  the  St.  Louis  Southwestern  Railway  CCotton 
Belt  route)  at  Garland,  Ark.,  and  by  the  VickHburg,  Shreveport  and  Pacific  Railroad  at 
Shrtn^cport,  La.,  and  a  branch  of  the  Cotton  Belt  system  from  Lewisville,  Ark.,  8  miles 
east  of  Garland,  runs  parallel  to  the  river  to  Shreveport.  The  Texas  and  Pacific 
Railway  runs  nearly  parallel  to  the  river  and  touches  at  Alexandria,  Boyce,  Shreve- 
port, and  other  points  on  the  main  river,  and  at  Jefferson.  Tex.,  on  Cypress  Bayou, 
and  connects  at  Texarkana,  Ark.,  with  the  Cotton  Belt  and  St.  Louis,  Iron  Mountain 
and  Southern.  Morgan's  LouiHiana  and  Texas  Railroad,  a  branch  of  the  Southern 
Pacific,  runs  from  Alexandria  to  the  main  line.  Shreveport  is  the  eastern  terminus 
of  the  Houston  and  Shreveport  Railroad.  The  Houston,  Central  Arkansas  and 
Northern  Railroad,  a  branch  of  the  Missouri  Pacific  system,  crosses  the  river  about 
li  miles  above  Alexandria.  The  Kansas  City,  Watkins  and  Gulf  Railway  runs  from 
Lake  Charles,  La.,  on  the  Southern  Pacific,  to  Alexandria,  and  is  building  eastward 
to  Natchez,  Miss.,  and  another  line  is  projected  to  cross  at  Alexandria.  Jefferson, 
Tex.,  at  the  head  of  navigation  of  Cypress  Bayou,  has  transportation  by  the  Mis- 
souri, Kansas  and  Texas  Railway,  in  addition  to  the  Texas  and  Pacific  Railway  men- 
tioned above.  The  Texarkana  and  Shreveport  Railroad  is  built  from  Texarkana  south 
34  miles  to  Kiblah,  Ark.  The  Kansae  City,  Pittsburg  and  Gulf  Railroad,  from  Kan- 
sas City,  Mo.,  to  Port  Arthur,  Tex.,  crosses  the  river  north  of  Texarkana  and  touches 
at  Shreveport.  Branches  of  this  road  are  contemplated  from  Shreveport  to  Conshatta 
and  Natchitoches,  La.,  along  Red  River,  and  from  Mooringsport,  La.,  to  Jeflferson, 
Tex.,  at  head  of  Cypress  Bayou.  Digitized  by  ^OOg IC 
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U2. 

IMPROVEMENT  OF  RED  RIVER  ABOVE  PULTON,  ARKANSAS. 

No  work  was  done  in  this  part  of  Bed  River  daring  the  fiscal  year 
ending  June  30,  1897. 

The  project  submitted  June  23, 1896,  and  approved  July  8, 1896,  and 
my  last  annual  report,  contained  the  following  plan  for  expenditure  of 
the  available  funds,  viz: 

The  act  of  June  3,  1896,  provided  only  $3,000  for  oontinning  improvement  of  Red 
River  above  Fulton.  There  is  no  plant  belonging  to  this  work,  and  it  can  not  be  let 
advantageously  by  contract.  I  can  devise  no  plan  by  which  the  appropriation  can 
be  expended  with  greater  economy  and  advantage  to  the  United  States  than  the  fol- 
lowing: When  one  of  the  snag  boats  is  employed  near  Fulton,  it  is  proposed  to  con- 
tinue operations  above  that  place  as  far  as  the  boat  may  be  able  to  work,  to  month 
of  Kiamichi  River  if  practicable,  and,  if  driven  oat  by  a  falling  river,  to  resnme 
operations  from  time  to  time  as  circumstances  will  permit;  the  plan  being  that 
instead  of  ceasing  snagging  operations  at  Fulton,  nncfer  the  project  for  improving 
Red  River  from  Fulton  to  the  Atchafalaya,  they  shall  continue  above  that  place 
until  the  appropriation  is  exhausted.  Local  navigation  will  be  benefited,  but  the 
chief  gain  is  to  the  river  below,  in  reducing  the  amount  of  drift.  The  improvement 
is  worthy  to  be  continued  in  this  manner,  but  it  is  recommended  that  It  be  done 
hereafter  by  allotment  from  the  appropriation  for  Red  River,  Louisiana  and  Arkan- 
sas, insteaa  of  a  sejiarate  item  of  appropriation,  and  for  these  reasons  the  estimate 
for  its  continuance  is  included  in  the  report  for  that  work. 

The  TJ.  8.  snag  boat  0.  W.  Howell  reached  Fulton  from  below  March  6, 
1896,  with  the  intention  of  continuing  operations  upstream,  but  had  to 
undergo  certain  repairs  of  iron  bottom,  which  were  not  finished  until 
March  22.  By  that  time  the  river  had  reached  a  stage  of  28.5  feet, 
rising,  on  the  Fulton  gauge,  which  prevented  carrjdng  out  the  plan  for 
the  time. 

Money  statement. 

July  1, 18d6,  balance  unexpended $3,940.44 

July  1;  1897,  balance  unexpended 3,940.44 


The  appropriations  have  been  as  follows: 


By  act  of— 

Augusts,  1886 $7,000 

August  11, 1888 3,000 

September  19, 1890 2, 000 

July  13, 1892 3, 500 


By  act  of— 

August  18, 1894 $3,500 

June  3, 1896 3,000 

Total 22,000 


COMMERCIAL  STATISTICS. 


The  commerce  for  the  fiscal  year  was  confined *to  saw  logs  and  oak  staves^  rafted 
and  flat-boated  to  three  sawmills  and  one  stave-factory  at  Fulton,  Ark.,  as  follows: 


Tons. 

Valne. 

Saw  logs , 

12,800 
2,287 

$44,800 

Oak  staves 

7,120 

Total 

15,087 

61, 920 

The  river,  from  the  mouth  of  Kiamichi,  the  upper  limit  of  the  improvement,  to 
Pulton,  is  paralleled  by  a  branch  of  the  Texas  and  Pacific  Railroad  from  Texarkana 
to  Paris,  Tex.,  connecting  at  the  latter  place  with  the  St.  Louis  and  San  Francisco 
Railway,  a  branch  of  the  Atchison,  Topeka  and  Santa  Fe  system,  which  crosses  Red 
River  at  Arthur,  Tex.  The  Kansas  City,  Pittsburg  and  Gulf  Railroad  crosses  the 
river  about  ten  miles  north  of  Texarkana,  and  has  a  branch  from  Wilton  to  White 
Cliffs.  Ark.,  on  Little  River,  a  distance  of  7  miles,  and  the  St.  Louis,  Iron  Mountain^ 
and  southern  Railway  crosses  at  Fulton,  Ark. 
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U3. 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  sum  of  $15,000  is  available  for  this  work,  of  which  $10,000  was 
appropriated  by  river  and  harbor  act  of  August  18, 1894,  <'for  dredg- 
ing and  removing  obstructions  and  straightening  channel  between 
Jefferson,  Tex.,  and  Shreveport,  La.,"  and  $5,000  by  act  of  June  3, 
1896,  for  <<  continuing  improvement." 

June  24. 1896, 1  submitted  the  following  project  for  expenditure  of 
the  available  funds,  viz: 

UinrsD  States  Enginkkr  Office, 

Vick9hurg,  iftM.,  Jiiiie  S4f  1896. 

Gbnkral:  In  oomplianoe  with  directions  contained  in  letter  from  yonr  office, 
dated  19t]i  instant,  I  nave  the  honor  to  submit  the  following  project  for  expenditure 
of  the  appropriation  by  river  and  harbor  act  of  June  3, 1896,  of  $5,000  for  continuing 
improvement  of  Cypress  Bayou,  Texas. 

The  title  *'  Improving  Cypress  Bayou"  covers  the  entire  waterway  from  Jefferson, 
Tex.,  down  Cypress  Bayou,  across  Fairy  and  Sodo  lakes,  and  through  Twelve-Mile 
Bayou  to  Red  River,  near  Shreveport,  La.  Evidently  it  wae  an  unnavigable  stream 
until  the  advance  of  the  Red  River  raft  above  iShrevcport  converted  its  bottom 
lands  into  reservoirs  known  as  Fairy,  Sodo,  and  Cross  lakes,  Before,  work  for  its 
improvement  commenced  navigation  was  difficult  and  dangerouH,  on  account  of  bars 
and  leaning  timber  in  the  bayou  proper,  and  snags,  stumps,  fallen  timber,  and 
sunken  logs  in  the  channel  across  the  lakes.  A  project  adopted  in  1872  contemplated 
straightening  the  channel  and  dredging  bars  in  Cypress  Bayou,  to  give  uniform 
depth,  and  the  removal  of  overhanging  trees,  shore  snags,  etc. ;  opening  and  enlarg- 
ing the  entrance  of  the  bayou  into  the  head  of  Fairy  L.nKc  by  dredging;  removing 
snags,  stumps,  sunken  logs,  and  timber  from  the  channel  selected  down  the  lakes: 
andsnags,  leaning  trees,  etc,  in  Twelve-Mile  Bayou.  This  project  was  completea 
in  1880  at  a  cost  of  $94,000;  but)  owing  to  the  temporary  nature  of  the  work,  it  had 
to  be  renewed  at  intervals  to  maintain  what  had  been  accomplished-,  nearly  $25,000 
having  been  expended  for  this  purpose.  The  last  work,  for  removal  of  stumps, 
snags,  and  leaning  timber,  was  done  in  1893.    No  dredging  has  been  done  since  1888. 

The  removal  of  the  Red  River  raft  and  the  closure  of  outlets  along  the  right  bank 
of  Red  River  reduced  the  water  supply,  caused  the  lakes  to  drain  more  rapidly,  and 
shortened  the  period  of  navigation  between  Shreveport  and  Jefterson.  To  determine 
if  navigation  might  be  improved  permanently  by  locks  and  dams,  an  extended  sur- 
vey was  authorized  by  Congress,  and  completed  in  1898  at  a  cost  of  $12,000.  Final 
report  upon  the  survey  contained  a  plan  for  building  a  dam  with  waste  weir  across 
Sodo  Lake,  with  entrance  fk'om  Red  River  through  Cottonwood  Bayou  by  a  lock  with 
double  gates.  The  cost  of  the  work  was  estimated  at  $375,000,  and  the  plan  was 
discussed  at  length,  with  reasons  for  and  against  its  advisability.  The  limited  com- 
merce to  be  benefited  in  comparison  with  the  first  cost  of  the  work,  annual  charges 
of  operation  and  maintenance,  and  the  fact  that  the  probable  life  of  the  improve- 
ment could  not  be  estimated,  rendered  the  question  of  the  General  Government 
entering  upon  the  project  doubtful,  to  say  the  least,  and  this  view  appears  to  have 
been  taken  by  Congress,  as  the  river  and  harbor  act  of  August  18, 1894,  provided 
$10,000  '*  for  dredging  and  removing  obstructions  and  straightening  channel  between 
Jefierson,  Tex.,  and  Shreveport,  La."  This  appropriation  appears  to  have  been 
based  upon  a  paragraph  in  my  report  upon  the  survey,  reading  as  follows : 

''Considering  the  needs  of  Jetferson  alone,  I  should  recommend  improving  the 
present  channel  from  Jeflferson  to  mouth  of  Twelve-Mile  Bayou  by  removing  the 
logs  and  cypress  stumps,  widening  it  by  dredgiuj^,  easing  the  curves,  clearing 
the  banks  of  the  bayou  of  leaning  timber,  and  marking  the  channel  by  clusters  of 
piles,  beacons,  and  buo^s.  This  route  would  be  navigiiule  for  boats  that  could  cross 
the  Albany  Flats,  and  since  there  are  no  questions  of  drainage  or  discharge  to  be 
considered,  it  could  be  shortened  by  cut-ofiJB  at  every  practicable  place.  With  the 
route  thus  improved,  the  only  danger  to  navigation  would  be  that  of  being  blown 
out  of  the  channel  by  high  winds,  which,  however,  could  not  be  avoided  even  with 
slack-water  navigation.'' 

Work  nnder  the  appropriation  of  1894  has  not  commenced,  as  there  has  been  no 
plant  available  for  tlie  purpose,  and  the  long  distances  a  dredge  would  have  to  be 
towed  to  and  from  the  work,  rendered  a  contract  inexpedient,  as  large  allowances 
would  have  to  be  made  for  towing,  demurrage  when  not  at  work,  etc.,  and  the  price 
per  cubic  yard,  probably,  would  not  have  fallen  below  30  cents.  A  ladder  or  ele- 
vator dredge,  of  the  Bucyrus  Company's  make,  reoentljr  purchased  at  second  hand 
and  repaired  fi*om  the  appropriation  for  Red  River,  Louisiana  and  Arkansas,  for  use 
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in  that  Btream  and  upon  other  works  of  this  district,  is  weli  adapted  for  the  purpose, 
and  it  is  the  intention  to  use  it  npon  this  work  as  soon  as  it  can  be  spared ;  a  reason- 
able charse  for  the  service  to  be  repaid  into  the  appropriation  from  which  it  was 
purchasea.  This  dredge  was  nsed  by  the  New  Orleans  and  Northeastern  Railroad 
Company  in  bnilding  an  embankment  to  replace  the  trestle  and  piling  across  Lake 
Pontchartrain,  and  a  duplicate  dredge  was  employed  in  making  a  cut  and  embank- 
ment through  a  cypress  swamp  near  pfew  Orleans,  called  Florida  Walk  Canal,  show- 
ing they  can  handle  advantageously  just  such  material  as  forms  the  bed  of  Cypress 
Bay  on  and  the  lakes  between  Jefferson  and  the  Albany  Flats. 

For  the  foregoing  reasons  it  is  proposed  to  apply  the  $15,000  now  available  to  car- 
rying out  the  plan  given  herein,  by  hired  labor;  using  the  Bucyrus  dredge  to 
straighten,  widen,  and  shorten  the  channel,  and  a  snag  boat  or  a  force  of  laborers 
equipped  with  axes,  saws,  and  explosives  to  remove  leaning  timber,  snags,  etc. ;  all 
the  employees  to  be  furnished  subsistence  and  shelter.  This  method  will  be  most 
economical  and  advantageous  to  the  United  States. 

Your  letter  of  instructions  requires  me  to  express  my  ''Judgment  as  to  its  worthi- 
ness ^  in  each  case.  The  opinions  expressed  in  the  special  report  on  Cypress  Bayou 
(Report  Chief  of  Engineers,  1893,  pp.  2065-2082),  and  in  other  reports  and  letters, 
appear  to  be  confirmed. by  events.  Since  the  survey  the  levee  system  on  Red  River 
aoove  Shreveport  has  been  extended,  especially  on  the  right  bank  where  all  but  one  of 
the  outlets  or  so-called  canals  have  been  closed.  There  is  &  gap  in  the  Caddo  line 
from  Sale  and  Murphy  dam,  built  by  the  United  States  in  1891,  and  the  Red  Bayou 
and  Hervey  Levee,  built  by  the  United  States  in  1895-96.  The  Caddo  Levee  Board 
and  the  State  engineers  have  devoted  the  greater  part  of  their  energies  to  enlarging 
tiie  levees  toward  Shreveport.  and  the  Caddo  Board  have  closed  Cottonwood  Bayou 
by  a  large  dam  and  banquet,  ho  that  Cypress  Bayou  and  the  lakes  will  receive  still 
less  wat-er,  except  from  natural  drainage  of  the  basin,  unless  Red  River  overflows  the 
natural  banks  above  or  rises  very  high  at  Shreveport.  The  closing  of  the  gap  and 
Hervey  Canal  is  now  being  pressed  on  this  office  by  the  State  engineers  and  levee 
boards,  and  the  only  obstacle  to  its  immediate  undertaking  is  the  lack  of  sufficient 
money. 

Albany  Flats  are  practically  bare  at  extreme  lowVater,  and  the  fall  to  Shreve- 

Jort  is  over  9  meters,  say  30  feet,  while  extreme  high  water  at  Shreveport  was  about 
.6  meters  below  the  highest  water  of  record  at  Jefferson.  Fortunately  for  the  gen- 
eral interest  we  have  not  had  a  dauserous  flood  in  Upper  Red  River  since  1894, 
although  we  had  a  short,  sharp  flood  last  summer  which  caused  some  uneasiness; 
and  the  indications  are  that  scour  is  still  going  on  and  the  low- water  line  falline 
below  Shreveport,  showiue^  decided  gain  in  discharge  capacity.  The  people  in  Jet^ 
ferson  feel  that  somehow  they  should  be  compensated  for  the  loss  of  water,  but  this 
was  the  natural  result  of  removing  the  great  raft  which  formerlv  ponded  the  river 
above  and  caused  the  surplus  to  seek  the  lakes  and  the  bayou  through  the  outlets 
on  right  bank.  They  seem  to  think  that  a  dredged  out  through  Albany  Flats  would 
solve  the  problem,  but  as  the  flats  form  a  dam  a  cut  would  lower  the  lake  surface 
and  drain  Cypress  Bayou  to  a  still  smaller  stream.  I  did  not  intend  my  remarks  as 
to  the  needs  of  Jefferson  in  the  report  of  1893  as  a  recommendation,  though  they 
•  seem  to  have  been  so  construed.  I  have  submitted  no  estimates  since  then,  nor  can 
I  find  any  arguments  for  further  expenditures.  Under  existing  conditions  it  is  not 
possible  to  give  an  open  navigation  to  Jefferson  except  at  very  high  stages;  while  if 
the  question  of  slack- water  navigation  should  be  revived  an  entirely  new  solution 
would  be  required,  because  Cottonwood  Bayou  has  been  closed  and  the  Caddo  levee 
system  extended  below  it.  Cypress  Bayou  and  the  lakes  played  their  parts  as  navi- 
gable waterways  years  ago,  and  were  at  their  best  during  the  raft  period  when 
Upper  Red  River  was  at  its  worst.  Boats  occasionally  visit  Jefferson  at  high  stages, 
but  commerce  has  been  compelled  to  seek  other  and  more  certain  routes  to  the  coun- 
try formerly  supplied  by  water  and  of  which  Jefferson  once  was  the  distributing 
point. 

The  expenditure  of  the  fiinds  appropriated  by  Congress  will  improve  the  route 
between  Jefferson  and  Albany  Flats,  and  navigation  will  be  safer  and  more  expe- 
ditious when  the  depth  at  the  flats  will  admit.    The  fact  that  there  is  a  water  route 
available  at  certain  stages  should  have  some  influence  on  railway  freights. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Mitfar,  Corps  of  Engineeri, 
Brig.  Qen.  Whjjam  P.  Craighill, 

Chirf  of  Engineers,  U.  S.  A. 
(Through  the  Division  Engineer.) 

This  project  was  submitted  to  the  Secretary  of  War  August  18, 1896, 
with  recommeiidatiou  for  approval,  and  was  approved  June  14, 1897. 
Notification  of  approval  was  received  at  this  office,  through  the  divi- 
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sion  engineer,  Jane  22, 1897.  As  Bed  River  was  falling,  and  soon  would 
be  at  a  stage  too  low  to  tow  the  elevator  dredge  from  Vicksburg  to 
Shreveport,  with  probability  that  low  stages  might  continue  until 
January,  1898,  the  17.  S.  snag  boat  Meigs  left  Vicksburg  with  the 
dredge  in  tow  June  25,  and  June  30, 1897,  had  reached  a  point  on  Bed 
Biver  7  miles  above  Colfax,  La.,  and  328  miles  from  Vicksburg. 

Money  statement 

July  1, 1896,  balance  unexpended $15, 186.  d2 

June  SO,  IS&l,  amount  expended  during  fiscal  year 619. 17 

July  1,  1897,  balance  unexpended 14,567.75 

July  1, 1897, outstanding  liabilities 7.80 

July  1, 1897,  balance  avaUable 14,559.95 

The  appropriations  for  Cypress  Bayou  and  the  lakes  have  been  as 
follows: 

By  act  of— 

June  10, 1872 $10,000.00 

March  3,  1873 50,000.00 

August  14,  1876 13,000.00 

June  18, 1878 15,000.00 

March  3,  1879 6,000.00 

August  5,  1886 18,000.00 

August  11, 1888  (allottod  from  appropriation  for  Red  River) 5, 000. 00 

September  19,  1890,  for  snrvl^y 10,  OCX).  00 

July  13, 1892,  for  survey 2,000.00 

July  13,  1892  (allotted  from  appropriation  for  Red  River) 1, 701. 33 

August  18,  1894 10,000.00 

June3,  1896 5,000.00 

Total ."....  145,701.83 


COHMBRCIAI.  STATISTICS. 

Hit  ofsUm-wheel  steamboats  engaged  in  navigation  during  the  year. 


1 

1 

4 

1 

Draft. 

Between— 

1 

i 

Name. 

^i 

1 

Bona  Bland 

NolUeL 

64.01 

Feet. 
113.2 

Fset. 
22.8 

Fett 
4.4 

Ft.  in. 

1  6 
1  10 

FLin. 
8  0 
80 

Shroveiwrt  and  Joflenion 

Jeflbraon  and  Shrovcpurt  . . . 

8 
2 

10 

Commerce  reported. 

Cotton tons..  90 

Cottonseed do...  200 

Cotton-seed  meal do...  100 

Hides  and  skins t do...  1 

Provisions do...  122 

Grain do...  25 

Miscellaneous - do...  40 


Total do...  578 

Estimated  value $53,600 
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Jefieraon,  Tex.^  received  7,000  bales  cotton  and  shipped  6,925  bales  during  the  year. 
Only  355  bales  were  reported  shipped  by  the  water  route. 

Freight  rates  are  reported  to  be  as  follows : 

Sugar,  by  rail.  New  Orleans  to  Jefferson,  50  cents  per  100  pounds;  to  Shreveport, 
10  cents;  merchandise, by  rail, New  York  to  Jefferson, $1.75  per  100  pounds;  to 
Shreveport,  74  cents;  Jefferson  to  New  York,  aU  water  route,  60  cents  per  100 
pounds. 

The  distance  by  rail  from  Shreveport  to  Jefferson  is  56  mUes ;  by  water,  65.8  miles. 


OOBRESPONDBNOB  WITH  JEFFERSON  OOMMEBOIAL  CLUB  RELATIVE 
TO  IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS. 

I  append  certain  correspondence  betweeu  the  Jefferson  Commercial 
Club  and  this  office  relative  to  improvement  of  Cypress  Bayou,  and  copy 
of  a  complaint  by  that  body  to  the  Secretary  of  War. 

With  reference  to  the  latter,  a  comparison  is  respectfully  invited 
between  the  statements  made  therein  and  the  facts  as  given  in  the 
reports  of  myself  and  predecessors,  especially  to  report  of  February 
20, 1890,  called  for  by  resolution  of  the  House  of  Kepresentatives  of 
February  6, 1890  (Eeport  Chief  of  Engineers,  1890,  p.  1914),  and  to  the 
report  on  survey  of  Cypress  Bayou  (Keport  Chief  of  Engineers,  1893, 
p.  2066). 

JEFFBBSON  COMMERCIAL  CLUB, 

Jefferson,  Tex.,  May  15,  JS96, 
Sir:  This  city  and  adjoining  coantry  are  very  inucli  interested  in  the  question  of 
navigation  betweeu  here  and  New  Orleans.  The  Commercial  Cluh  believes  that  if 
you  wiU  do  us  the  honor  to  visit  our  city  in  person  and  investigate  the  situation,  and 
not  depend  on  others  for  information,  that  you  will  doubtless  change  your  opinion,  at 
least  as  to  the  necesnity  of  the  improvement.  We  believe  that  we  can  show  you 
wherein  a  greater  ui-ope  of  country  will  be  benefited  than  you  imagine;  that  it  is  not 
entirely  local  in  the  benefits  to  be  derived  from  the  improvement. 

We  trust  you  will  give  the  matter  your  personal  investigation,  and  wo  are  satisfied 
yon  will  reach  an  entire  different  conclusion  from  the  one  you  now  entertain. 

Such  information  as  the  club  can  furnish  you  will  be  gladly  given.  Very  great 
injustice  has  been  done  us  by  stopping  the  flow  of  water  into  the  lakes.  At  least  this 
damage  should  be  repaired,  if  no  more.  Justioe  demands  that  our  water  facilities 
should  be  eqaal  to  Shreveport. 

Yours,  very  truly,  W.  T.  Atkins, 

PreMei^i  Jeffereon  Commercial  Cluh. 

'M%J.  J.   H.  WiLLARD. 

Unitbd  States  Enginkbr  Office, 

Viokehurg,  Miee.,  May  19, 1896, 

Sir:  You  letter  of  15th  instant,  respecting  improvement  of  Cypress  Bayou  and  the 
lakes  between  Jefferson  and  Shreveport,  has  been  received. 

The  river  and  harbor  act  of  September  19,  1890,  directed  the  Secretary  of  War  to 
cause  a  survey  to  be  ma<le  of  Cypress  Bayou  and  the  lakes  to  determine  if  navigation 
could  be  materially  and  permanently  improved  by  locks  and  dams,  and,  if  found 
practicable,  the  probable  cost  thereof  to  be  reported.  The  survey  was  assigned  to 
me  and  was  completed  in  1893.  You  probably  have  seen  my  report  thereon,  printed 
in  Keport  Chief  of  Engineers  for  1893,  pages  2065-2082. 

I  have  been  over  the  water  route  from  Shreveport  to  Jefferson,  have  visited  your 
city  several  times  in  making  the  trips,  and  was  not  dependent  on  others  for  my  infor- 
mation. The  survey  was  thorough,  and  gives  a  solid  foundation  of  fact  for  future 
development.  The  commercial  statistics  showed  the  business  done,  so  far  as  could 
be  learned  by  persistent  inquiry.  Blanks  for  the  purpose  were  sent  out  each  year, 
and  an  uesistant  was  sent  to  Shreveport;  Jefferson,  New  Orleans,  etc.,  to  collect  and 
compile  the  data.  It  is  a  notable  fact,  however,  that  those  interested  or  engaged  in 
navigation,  as  a  rule,  will  not  take  the  trouble  to  furnish  information  on  the  subject 
if  they  can  avoid  it. 

The  laws  do  not  call  for  my  opinion  as  to  the  propriety  or  expediency  of  making 
appropriations,  but  they  do  require  facts,  both  as  to  Cost  of  works  and  as  to  the  com- 
merce interested,  in  order  that  CongresH  may  delcrmine  the  question  whether  the 
general  eommerce  of  the  country  will  be  promoted  by  a  work  of  improvemenfo  [^ 
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Referring  to  yonr  offer  to  ftimiBh  infonnatioD,  I  send  herewith  six  forms  of  circu- 
lar now  heme  sent  out  to  collect  commercial  statistics  to  accompany  my  reports  for 
the  current  nscal  year,  which  please  distribute  to  those  interested  or  enij^aged  in 
navigation  of  the  bayou  and  lakes,  and  send  me  a  list  of  the  names  and  addresses  of 
the  persons  to  whom  furnished.  If  more  forms  are  needed  they  will  be  furnished 
on  application.  Your  club,  as  a  body  of  prominent  men,  doubtless  can  do  much  for 
the  ciHlection  of  accurate  data. 

If  the  pending  river  and  harbor  bill  becomes  a  law,  there  will  be  available  $16,000 
''  for  dredging  and  removing  obstruotions  and  straightening  channel  liotween  Jef- 
ferson, Tex.,  and  Shreveport,  La.,"  and  an  elevator  dredge,  well  adapted  for  the  pur- 
pose, recently  purchased  for  general  service  on  the  streams  of  this  district,  will  be 
sent  to  do  the  work  as  soon  as  it  can  be  spared. 

Very  respectfully,  J.  H.  Willard, 

Major,  Corp8  of  Engineon. 

W.  T.  ATKms, 

PreHdoHi  Jeffenon  Commorolal  Club,  Jeffenon,  Tex. 


Jbffbrson  Commercial  Club, 

Jefferson,  Tex,,  August  1, 1896, 

Dear  Sir:  At  a  meeting  of  the  Commercial  Club  yesterday  afternoon  a  resolution 
was  passed  to  the  effect  that  the  president  of  the  club  correspond  with  you  rela- 
tive to  the  expenditure  of  the  $15,000  on  hand  and  appropriated  by  the  last  Con- 
gress. The  bayou  la  very  low  now.  The  logs  and  stumps  that  create  sand  bars  can 
now  be  seen  and  easily  removed.  A  survey  of  the  bayou  could  now  bo  more  cor- 
rectly made,  owing  to  the  low  stage  of  the  water,  than  at  any  other  time.  The 
dredge  boat  could  do  very  effective  work  now,  such  as  removing  sunken  logs, 
stumps,  etc. 

The  city  is  now  negotiating  with  the  Vicksburg,  Shreveport  and  Pacific  Railway 
Company,  looking  to  the  extension  of  that  road  irom  Waskom  Station  or  the  State 
line,  the  western  terminus  of  the  Yicksburg,  Shreveport  and  Pacific,  to  this  point. 
The  benefits  to  bo  derived  by  the  company  ninking  the  extension  is  so  manifest  that 
very  little  apprehension  is  felt  on  the  part  of  the  city  in  the  extension  not  being 
maae.  The  demands  of  the  company  on  the  city  have  been  complied  with.  It  is  not 
on  the  volume  of  business  that  the  city  is  now  doing  that  we  base  our  demands  for 
navigation,  but  it  is  on  what  was  done  when  we  ha(f  it,  and  what  we  will  do  when 
the  Govurnuicnt  restores  to  us  that  which  it  has  taken  away.  All  the  country,  tak- 
ing tho  Texas  and  Pacific  as  the  southern  line,  west  to  Fort  Worth,  thence  north  to 
Red  River,  including  about  thirty  counties,  will  bo  the  beueficiaries  by  making  the 
bayou  here  navigable.  It  is  not  doing  the  country  named  justice  to  have  them 
deprived  of  the  benefits  of  water  rates,  simply  because  the  commerce  of  Jefferson 
does  not  apparently  jus tifv  the  expenditure  by  the  Government  of  putting  in  a  system 
of  locks  and  dams.  Marshall  is  now  seriously  contemplating  the  unilding  of  a  rail- 
way from  that  city  here,  to  connect  with  the  Yicksburg,  Shreveport  and  Pacific,  and 
take  advantage  of  our  water.  This  would  cost  Marshall  some  $80,000,  yet  they  esti- 
mate it  would  pay  them  to  build  the  line,  as  the  savings  in  fteights  would  more  than 
refund  it  in  less  than  two  years.  From  the  foregoing  you  can  form  some  idea  of  the 
benefits  to  be  derived  by  the  improvement  of  the  navigation  we  have  been  praying 
for.  We  trust  you  will  take  the  matter  up  at  once,  so  that  it  can  be  properly  pre- 
sented to  Congress  in  December  next.  Kindly  advise  us  of  youi*  conclusions  in  the 
matter. 

Yours,  very  truly,         .  W.  T.  Atkins, 

Preeident  Commercial  Cluh, 

Uai.  J.  H.  Willard. 

Unttbd  States  Enginkkr  Office, 

Viekshurg,  Miee,,  August  4,  1896. 
Dear  Sir:  Your  letter  of  the  Ist  instant,  respecting  work  fbr  improvement  of 
Cypress  Bayou  and  the  lakes  between  Jefferson  and  Shreveport,  has  been  received. 
In  accordance  with  directions  received  June  22,  on  June  24, 1896,  I  submitted  to  the 
Chief  of  Engineers,  United  States  Army,  through  the  division  engineer.  Southwest 
Division,  a  project  for  expenditure  of  the  ftLn£  appropriated  for  this  work,  but  as 
yet  have  received  no  notification  of  action  upon  the  paper. 
Yery  respectfully, 

J.  H.  Willard, 
Major,  Corps  of  Engineert, 
W.  T.  Atkiks, 

Freoident  Jefferson  Commercial  Club,  Jefferson,  Tvt^  ^^^T^ 
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The  Jefferson  Commercial  Club, 

JeffwBon,  T«r.,  June  14, 1897. 
Deab  Sir  :  The  estimate  herewith  submitted  of  the  volame  of  basinees  that  would 
be  directly  benefited  by  the  immediate  and  permanent  improvement  of  both  Cypress 
and  Red  rivers,  so  as  to  make  navigation  continuous  tliroughout  the  year,  is  pre- 
dicted on  the  estimated  volnmeof  business  in  some  thirty  connties.  Wo  assume  the 
proposition  that  the  proper  and  correct  estimate  of  the  business  benefited  by  the 
improvement  of  the  rivers  heretofore  referred  to  would  be  to  take  the  extreme  south- 
western comer  of  Andrews  County,  adioinins  New  Mexico,  thence  east  to  the  south- 
eastern comer  of  Panola  County,  adjoininjo;  the  Louisiana  line,  taking  all  of  the  ter* 
ritorv  north  of  that  line  in  the  State  of  Texas,  and  possibly  a  portion  of  the  Indian 
Territory  adjoining  Texas,  would  and  could  be  said  to  be  largely  benefited  by  the 
improvement  asked.  In  the  estimate  made  no  account  is  taken  of  the  wheat  crop  of 
northern  and  western  Texas.  A  possible  crop  is  now  in  sight  of  some  18,000,000 
bushels.  As  New  Orleans  is  rapidly  forging  to  the  f^ont  as  an  export  market,  espe- 
cially for  wheat  and  com,  is  it  not  fair  and  Just  to  assume  that  with  the  opening 
of  Cypress  and  Red  riTers,  so  that  large  and  commodious  boats  could  navigate 
these  streams,  as  in  years  past,  that  much  of  the  wheat  and  com  of  north  and  north- 
west Texas  would  find  its  way  to  the  markets  of  the  world  via  the  river  route,  thus 
cheapening  the  rates  to  the  seaboard  on  the  volume  going  out  by  the  boats  and  also 
that  going  by  railf  This,  we  presume,  you  will  not  deny  as  a  matter  of  fact.  Our 
estimate  for  the  thirty  counties  is  as  follows : 

Estimated  population 600,000 

Annual  cotton  crop  (estimated) bales..  600,000 

Estimated  value $18,000,000 

Freight  to  eastern  seaboard  (estimated) $2,500,000 

Savings  in  freight  by  water  route $1,250,000 

Estimated  cotton  seed tons..  300,000 

Estimated  value $1,800,000 

Estimated  savings  on  freights $300,000 

Annual  expenditure  by  the  completion  and  development  of  the  iron 

interests $2,500,000 

Estimated  freights  paid  by  all  lines  of  business  in  thirty  counties $8, 000, 000 

Estimated  volume  of  business  transacted  in  the  thirty  counties  included 

in  estimate : $80,000,000 

Property  idle,  unoccupied,  including  furnace,  gns  works,  woolen  mill, 
brick  buildings,  and  other  investments  abandoned  in  and  near  Jef- 
ferson, and  depreciations  in  values  for  want  of  navigation  in  these 

streams $3,000,000 

The  foregoing  is,  we  believe,  a  very  conservative  estimate  and  shows  plainly  the 
great  and  grievous  wrong  that  has  been  done  this  section  of  the  State  for  the  want 
of  the  navigation  in  qucstiou. 

We  urgently  and  earnestly  recommend  and  petition  that  you,  as  the  representa- 
tive of  the  Government,  make  such  recommendations  for  an  appropriation  sufficient 
in  amount  as  will  give  and  restore  to  this  section  of  the  State  the  navigation  it  once 
had.  We  are  aware  of  the  fact  that  other  streams  of  less  importance,  in  your  own 
immediate  department  and  in  other  sections  of  the  United  States,  have  received  and 
are  receiving  large  appropriations,  and  the  beneficiaries  herein  are  as  much  entitled 
to  the  appropriation  asked  for  as  any  other  section. 

They  are  paying  tlieir  proportion  of  the  taxes  necessary  for  the  maintenance  of 
the  Government,  and  are  therefore  as  much  entitled  to  recognition  and  protection 
as  any  other  portion  of  the  Union. 

We  are  not  making  an  unreasonable  demand.    We  are  only  asking  for  that  which 
justly,  honestly,  and  truly  belongs  to  us. 
Very  respectfully, 

The  Jefferson  Commercial  Club, 
Per  W.  T.  Atkins,  Viee-PreHdent, 
Geo.  Niedermeieb,  Secretary, 
M^j.  J.  H.  Willard, 

Carpe  o/Engineere,  U,  S,  A. 


Jefferson  Commercial  Club, 

Jefferson,  Tex.,  August  SI,  1896. 
Sir:  When  the  rights  of  the  people  have  been  ignored,  and  when  the  appeals  of 
the  people  have  been  time  and  again  unheard  and  put  aside  by  subordinate  officers, 
these  officers  assuming  that  the  people  whose  rights  have  been  ignored  are  unac- 
quainted with  the  facts  and  surroundings  and  know  nothing  of  the  cause  of  their 
complaint,  it  becomes  necessary  that  the  people  should  appeal  to  higher  authority, 
hoping  that  all  wrongs  heretofore  done  them  may  be  righted,  and  the  great  l^i|m<PpI 
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Josses  sustained  by  reason  of  sncli  negligence  may,  in  a  meaaore,  be  returned  by  the 
prompt  righting  of  the  wrong. 

Feeling  that  this  city,  county,  and  the  coantry — the  beneficiaries  by  the  improye- 
ments  of  Cypress  River,  including  some  thirty-odd  counties,  containing  at  least 
500,000  people — have  been  and  are  being  greatly  wronged  by  the  continued  neglect 
of  Cypress  Uiver  and  Red  River  below  Shreveport,  believing  this,  the  Commercial 
Club  of  this  city  have  determined  to  appeal  to  yon,  believing  that  yon  will  not  sub- 
mit to  any  injustice  being  done  anyone  or  any  section  of  the  country  if  the  facts  are 
honestly  placed  before  ^on.  This  club  disclaims  all  intention  of  impugning  the 
motives  of  anyone,  or  doing  anyone  an  iigustice,  yet  such  a  ^ievous  wrong  has  been 
done  this  section  of  the  State  by  the  neglect  of  the  engineer  m  charge  of  this  depart- 
ment that  the  club  is  forced  to  appeal  to  you  for  a  proper  investigation  as  to  the 
cause  of  this  continued  neglect  and  ii^ury  done  the  navigation  of  Cypress  River. 

Senator  Flanagan,  of  Texas,  March  3, 1875,  made  the  foUowing  statement :  **l  pro- 
pose to  amend.,  on  page  15,  by  inserting  at  the  end  of  line  84^  'for  a  continuation 
of  the  improvements  of  Cypress  Bayou,  in  Texas,  $60,000,'  be  continued,"  saying: 
''That  is  legitimate,  and  really  the  recommendation  of  the  officers  of  the  Government 
was  some  $312,000,  but  I  had  no  idea  that  the  Senate  would  be  so  liberally  disposed, 
or  I  should  h:ive  contended  for  $300,000;  but  I  thought  if  I  could  get  the  $50,000 1 
would  be  gratified,  and  still  shall  be  if  the  Senate  will  pass  it/' 

It  would  seem  that  had  the  gentleman  understood  the  situation  he  could  have 
gotten  what  was  recommended  by  the  Government  officers,  $312,000.  Evidently  they 
were  justified  by  the  commerce  in  then  making  the  recommendation. 

January  5, 1885,  Capt.  Eric  Bergland  made  the  following  report :  "  In  compliance 
with  letter  to  Maj.  A.  M.  Miller,  Corps  of  Engineers,  dated  Office  of  the  Chief 
of  Engineers,  United  States  Army,  Washington,  D.  C,  July  31,  1884,  and  the 
requirements  of  the  river  and  harbor  act  of  July  5,  1884, 1  have  the  honor  to  sub- 
mit the  follow  ing  report  on  the  examination  of  Cypress  Bayou  and  the  lakes  between 
Jeficrson,  Tex.,  and  Shreveport,  La.,  made  for  the  purpose  of  ascertaining  if  the 
necessary  improvements  can  not  be  made  upon  some  other  plan  than  building  a  dam 
across  the  Albany  Flats,  as  recommended  by  the  engineer/' 

It  would  seem  that  the  engineer  had  recommended  a  dam  across  Albany  Flats,  yet 
for  some  cause  and  at  the  instigation  of  someone  a  plan  was  called  for  to  see  if  some 
other  plan  could  be  found  than  the  one  suggested.  Why  was  this  donef  Again, 
Captain  Bergland  sayS;  under  same  date :  "  A  report  npon  the  examination  of  Cypress 
Bayou  was  sent  to  th^  Department  by  Major  Miller,  with  letter  dated  August  1,  1883. 
In  this  report  the  amount  estimated  for  the  necessary  improvements  was  given  at 
$19,000.  In  order  to  «ascertain  whether  any  important  changes  had  occurred  since 
the  examination  in  1883,  I  directed  Assistant  Engineer  F.  S.  Burrows  to  make  an 
examination  and  submit  plans  and  estimate  for  improvement.  His  report^  which 
is  snbniitted  herewith,  describes  in  detail  the  existing  obstructions  to  navigation, 
the  estimated  cost  of  removing  these,  and  the  benefits  to  commerce  that  may  be 
expected  ft'om  such  improvements."  Your  special  attention  is  directed  to  this  report* 
Captain  Bergland,  continuing,  says:  "It  is  estimated  that  an  expenditure  of  $16,000 
will  secure  safe  navigation  between  Jefferson,  Tex.,  and  Shreveport,  La.,  for  a  period 
of  seven  or  eight  months  each  year."  Yet  a  previous  recommendation  had  been 
made  for  a  dam  at  Albany  Flats.  He  further  says :  "As  $94,000  has  heretofore  been 
appropriated  for  this  improvement,  I  would  recommend  that  the  amount  required  to 
complete  it  be  appropriated."  He  further  says:  "No  work  has  been  done  on  Cypress 
Bnyou  since  1880,  with  the  exception  of  the  removal  of  a  number  of  leaning  trees  in 
February,  1884." 

Mr.  Bnrrows  in  his  report  of  December,  1884,  says:  "Throughout  Twelve  Mile 
Bayou,  which  has  a  length  of  11  or  12  miles,  there  is  never  less  than  4  feet  of  water 
at  the  lowest  stage.  It  has  a  width  varying  f^om  200  to  400  feet."  Continning,  he 
says :  "  From  the  head  of  Twelve  Mile  Bayou  to  Albanv  Flats  the  channel  through 
Sodo  Lake  contains  all  the  water  during  a  low  stage,  and  is  merely  a  continuation  of 
Twelve  Mile  Bayou,  being  200  feet  wide,  from  4  to  6  feet  deep,  having  a  strong 
current." 

"In  order  to  reclaim  and  improve  navigation  through  the  lakes,  Mi^or  Howell  sub- 
mitted in  1874  a  plan  for  the  construction  of  a  high-water  dam,  and  a  cut  from 
Albany' Point,  on  Sodo  Lake,  to  Gold  Point,  on  Red  River,  making  the  outlet  from  the 
lakes  into  Red  River  instead  of  through  Twelve  Mile  Bayou,  as  at  present.  As  the 
surface  of  the  water  at  Gold  Point  in  Red  River  is  6  feet  higher  than  the  surface 
of  the  water  in  Sodo  Lake  at  Albany  Point,  the  object  was  to  gain  the  advantage 
of  this  extra  elevation  across  the  shoal  water  of  Sodo  Lake.  This  plan  would 
undoubtedly  solve  the  problem  of  navigation  through  the  lakes,  but  its  great  cost 
(estimated  at  $372^58Q)  iias  proved  thus  far  an  insurmountable  obstacle  to  its 
adoption." 

We  will  now  quote  from  the  repott  on  the  iuternal  commerce  of  the  United  States 
.for  the  year  1891.    Speaking  of  tne.  Erie  Canal,  Mr.  J.  €«  Brow^statistioian  of  thit 
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New  York  Prodace  Exchange,  savs:  '<  The  Erie  Canal  oost  $51,000,000,  and  the  State 
expends  on  it  $720,000  a  vear  in  keepine  it  in  repair,  but  it  effects  a  saving  of  oyer 
$4,000,000  a  year  in  freight  charges  on  tne  wheat  alone  that  goes  into  New  York  City, 
to  say  nothing  of  five  times  greater  weight  of  other  freights  going  into  and  ont  of 
that  city.  The  money  is  certainly  well  spent."  He  says :  *'  The  $4,000,000  saving 
was  not  on  the  wheat  that  went  into  New  York  through  the  canal,  hut  all  that  went 
into  the  city  by  railroads  also." 

Thus  yon  see  it  is  not  only  the  saving  the  country  makes  on  the  products  that  pass 
through  the  waterway,  but  on  the  railroads  touching  the  water  points.  We  submit 
the  proposition  that  had  Major  Howeirs  ^lan,  submitted  in  1874,  to  give  this  section 
of  the  State  (at  a  cost  of  $372,580)  navigation  been  accepted  and  the  work  completed, 
the  saving  to  the  people  alone  on  cotton  would  have  fully  reached  $500,000  since 
then.  In  this  estimate  no  calculation  is  made  of  other  merchandise.  The  freight 
receipts  at  this  place  by  the  railroads  average  nearly  $200,000  per  annum,  or  nearly 
$5,000,000  siuce  1874,  twenty-two  years  ago.  A  conservative  estimate  of  35  per  cent 
on  all  other  merchandise  would  have  been  saved  had  we  had  navigation.  This  is 
assuming  that  no  increase  of  business  would  have  taken  place ;  yet  everyone  knows 
that  the  business  would  have  at  least  doubled. 

Mr.  Brown  further  says:  ''It  is  not  necessary  that  the  water  line  should  carry  the 
freight  to  cheapen  the  rate.  It  cheapens  what  it  does  not  carry  as  well  as  what  it 
does.  In  short,  it  regulates  rates  on  all  lines  of  carriage  that  converge  at  a  common 
point  with  it." 

Your  attention  is  respectfully  called  to  the  fact  that  the  engineers,  actins  under 
instructions  from  someone,  have,  it  appears  to  us,  systematically  destroyed  the  navi- 
gation of  Cypress  River  fur  first  one  pretext  and  then  another.  The  water  of  Upper 
Bed  River  has  been  shut  off  so  that  no  water  from  it  can  enter  the  lakes  as  nature 
provided  that  it  should.  The  first  and  most  disastrous  step  taken  by  your  Depart- 
ment was  the  removal  of  the  raft  which  was  nature's  dam  to  protect  the  navigation 
of  Cypress  River,  and,  we  dare  say,  protect  Upper  Red  River  also.  In  engineering, 
as  in  chemistry,  nature  is  the  most  skillful. 

We  desire  to  call  your  attention  to  the  fact  that  in  the  estimates  made  for  the 
improvements  of  Cypress  River  that  no  stress  should  be  placed  on  the  volume  of 
business  done  by  the  river  now,  for  the  reason  that  navigation  has  for  some  cause 
been  destroyed.  Yon  should  estimate  the  volume  of  business  done  previous  to  the 
destruction  of  it  and  what  would  be  done  after  its  restoration.  Justice  is  one  of  the 
cardinal  virtues ;  so  is  restitution.  This  section  of  the  State  has  been  wronged,  and 
at  a  cost  of  millions.  We  appeal  to  you  to  have  restored  to  us  that  which  has  been 
taken  from  us.  The  flimsy  excuse  that  large  bodies  of  land  have  been  redeemed  by 
the  stopping  up  of  Red  River  is  absurdity  itself.  There  is  too  much  vacant  and 
unoccupied  land  in  the  United  States  to  squander  millions  of  dollars  in  excessive 
freights  for  such  a  purpose.  We  submit  that  if  the  Mississippi  River  was  dammed 
at  the  mouth  of  Red  River,  and  the  waters  of  that  stream  forced  through  Atchafalay a 
into  the  Gulf,  the  city  of  aew  Orleans  would  soon  become  a  victim  to  the  greed  of 
the  railroads,  and  would  not  long  exist.  Your  department  has  shut  out  our  supply 
of  water  and  not  offered  to  give  us  any  relief  in  place  of  it.  Your  engineer  answers 
to  our  appeal  for  help  and  restitution,  *' Your  commerce  does  not  justi^  the  expendi- 
ture." Congress  has  been  importuned  by  numerous  petitions  from  all  over  northern 
Texas,  asking  that  navigation  be  restored  in  Cypress  River.  If  the  Government  will 
1  estore  to  us  the  navigation  we  had,  we  will  furnish  the  commerce. 

In  this  section  of  the  State  there  is  a  very  large  and  undeveloped  iron  industry.  This 
industry,  you  understand,  requires  large  quantities  of  coal,  and  it  must  of  necessity 
be  cheap.  Alabama  is  now  putting  her  coal  on  the  Mississippi  River  at  Greenville. 
With  ample  navigation  in  both  Cypress  and  Red  River  this  coal  could  be  barged 
hero  at  a  nominal  cost.  Can  this  iuterost  bo  developed  before  you  give  us  the  waterf 
Again,  the  products  of  the  iron  plant  can  be  put  in  the  markets  by  water.  Can  wo 
do  it  unless  you  restore  us  the  navigation  we  hadf  Navigation  would  save  to  the 
neople  of  northern  and  central  Texas  thousands  of  dollars  in  freight  alone  on  coal. 
We  notice  that  streams  of  less  importance  than  Cypress  Bayou  and  Red  River  receive 
large  appropriations,  while  ours  gets  a  $10,000  appropriation,  with  $5,000  unexpended, 
for  a  resurvey,  and,  perhaps,  adverse  report,  because  the  commerce  does  not  jnstify 
it.    For  this  reason,  as  before  stated,  we  have  been  robbed  of  our  water  privtleges. 

No  better  time  than  now  could  be  selected  to  remove  the  stumps,  logs,  and  snags 
that  would  otherwise  obstruct  the  navigation. 

The  club  has  called  M%jor  Wi Hard's  attention  to  it,  but  as  yet  nothing  has  been 
done.  We  submit  that  these  small  appropriations,  making  surveys,  will  not  increase 
our  prospect-s  of  getting  the  improvements  so  much  desired.  Navigation  in  Cypress 
River  is  practicable  and  feasible,  so  says  Major  Howell,  and  we  think  Major  Ben- 
yanrd  also.  Then  why  not  have  an  appropriation  sufiicieutly  large  to  do  what  is 
necessary  to  complete  the  workf  It  will  certainly  be  admitted  by  everyone  with 
,  any  legal  knowledge  that  even  the  Govemmept  has  not  the  right  to  destroy  the 
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people's  hi^way  to  the  uiarkets  of  the  ^orld.  Restitution  niiiHt  bo  made  when 
called  on.  This  is,  we  onderstand,  the  common  law.  The  club  trusts  that  the  Depart- 
ment will  see  the  justice  of  oar  caase,  and  see  that  the  great  wron^  that  has  been 
done  this  section  of  the  State  is  at  once,  or  as  soon  as  practicable,  rij;hted. 

We  have  endeavored  to  place  the  matter  before  you  in  an  impartial  way,  and  with- 
out any  prejudice  to  anyone.  We  have  stated  the  facts  as  we  nnderstand  them.  We 
have  made  this  more.yolnminons  than  we  intended,  yet  we  can  only  plead  in  apolo^ 
the  justice  of  our  cause  and  the  earnestness  of  the  500,000  people  that  demand  that 
the  restitution  they  deserve  be  made  and  the  grievous  wrong  done  them  be  righted. 

Kindly  make  a  thorough  investigation  of  the  matter  and  favor  us  with  year 
conclusions. 


We  are,  very  respectfully, 
Hon.  Secretabt  of  Wab. 


The  Jeffkrsok  Commercial  Clxtb, 
By  W.  T.  Atkins,  Prendent. 


U4. 

IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS  AND 

LOUISIANA. 

Operations  in  these  streams  daring  the  fiscal  year  ending  June  30, 
1897,  were  continued  as  follows: 

GENERAL  IMPROVEMENT. 

The  U.  8.  snag  boat  O.  O.  Wagner,  Watkins  Decker,  master,  com- 
menced work  at  mouth  of  Black  River  November  1, 1896,  and  firom  that 
date  to  January  5, 1897,  continued  upstream  to  Monroe,  La.,  a  distance 
of  174  miles.  All  obstructions  in  the  channel  that  could  be  located 
were  removed,  and  the  stsiges  were  favorable  for  this  class  of  work 
until  November  27,  when  a  temporary  rise  set  in. 

During  the  period  of  lowest  water,  November  1-26,  operations  were 
carried  up  to  Bayou  Louis  Bar,  and  the  master  of  the  snag  boat  reported 
notable  improvement  at  the  following  places,  viz.  Little  Prairie  Bend, 
below  Hardscramble  Landing,  between  Oakland  and  Monterey,  and  at 
Kincaid  Bayou,  in  Black  River,  and  just  above  Big  Orchard,  Tew  Place, 
above  and  in  front  of  Hope  Landing,  Harrisonburg  Bar,  and  lower  end 
of  Bayou  Louis  Bar,  in  Ouachita  River. 

On  reaching  Catahoula  Shoals,  November  30,  a  break  in  the  dam  at 
that  place  was  found,  and  the  day  was  spent  in  trying  to  check  it  with 
the  means  at  hand.  The  breach  was  about  50  feet  wide,  and  the  caving 
and  widening  was  stopped  at  both  ends  by  means  of  sacks  of  earth, 
which  was  all  that  could  be  done,  with  the  water  rising  rapidly. 

The  rise  of  Lower  Ouachita  continued  until  December  6,  when  it 
reached  about  an  18-foot  stage.  A  fall  set  in  at  once,  and  by  end  of 
December  the  stage  was  about  3  feet  above  low  water.  December  1-13 
the  Wagner  continued  work  from  Catahoula  Shoals  to  Lafeta  Landing. 
The  water  having  fallen  considerably  in  this  period,  December  14  and 
15  the  boat  returned  to  Catahoula  Shoals,  where  it  was  employed  in 
repairing  the  break  in  the  dam  until  December  23.  The  break  occurred 
where  the  former  channel  was,  and  when  the  Wagner  commenced 
repairs,  December  15,  there  was  about  2  feet  depth  over  the  dam.  The 
current  had  slackened  considerably,  and  there  seemed  to  have  been  no 
caving  since  the  attempt  to  check  it  November  30.  The  trunks  of  17 
heavy  trees,  ranging  from  24  to  60  feet  in  length  and  2  to  3  feet  in 
diameter  at  butt,  were  laid  across  just  below  the  breach  to  stop  the 
current,  after  which  the  hole  in  the  dam  was  closed  with  sacks  of  earth, 
weighted  down  with  a  layer  of  rock  about  1  foot  thick.    This  fill  was  a 
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necessary  expedient^  and  was  not  intended  and  can  not  be  expected  to 
.  hold  permanently.  As  soon  as  practicable  this  part  of  the  dam  should 
be  rebuilt  and  its  section  increased. 

December  23-Jantiary  5  the  Wagner  worked  from  Catahoula  Shoals 
to  Mouroe.  The  channel  was  cleared  of  all  obstructions  In  sights  a^d 
the  drag  chain  used  at  shoal  places  to  catch  those  hidden  from  view* 
Timber  was  cut  from  caving  banks  in  short  bends  below  Pritchard 
Landing,  opposite  Needle  Point  and  below  George  Bridger's,  to  prevent 
its  sliding  into  the  channel. 

UntU  tiie  latter  part  of  the  year  the  river  stages  were  too  high  to 
resume  snagging  operations,  and  the  Wagner  was  laid  up  at  Monroe, 
where  need^  repairs  of  the  vessel  were  made. 

The  following  is  a  summary  of  the  work  done  by  the  Wagner  Novem- 
ber l-JanuBry  6,  viz : 

SnagB  palled * 573 

Stumps  puUed 45 

Stumps  cnt  and  destroyed 16 

Shore  snage  cut  and  destroyed 294 

Side  jamsremoYed 2 

Leaning  trees  cut 419 

Trees  girdled 52 

Bepaired  break  in  dam  at  Catahoula  Slioals,  requiring  the  placing  of  17  tree 
trunks,  8,200  sacks  of  earth,  and  about  180  cubic  yat&  of  rock. 

When  work  in  Bayou  Bartholomew  was  suspended,  October  17, 1896. 
the  party,  equipped  with  axes,  saws,  tackle,  explosives,  etc.,  under  local 
supervision  of  Overseer  J.  B.  Yaughan,  was  transferred  to  Ouachita 
Biver.  October  19-November  26  operations  were  carried  upstream 
from  mouth  of  Bartholomew,  La.,  to  Lapile  Landing,  Arkansas,  a 
distance  of  36  miles.  Work  consisted  of  cutting  or  destroying  lean- 
ing trees,  logs,  and  stumps  along  the  banks,  and  removing  channel 
and  shore  snags.  Whenever  practicable,  they  were  cut  or  sawed  up, 
but  where  this  was  difficult  they  were  removed  with  block  and  tackle 
or  destroyed  with  explosives.  The  worst  obstructions  found  were 
caused  by  tree  slides,  which  were  felled,  cut  into  short  lengths,  and  the 
stumps  removed.  The  stage  was  low,  and  effective  work  was  done; 
X)oints  and  bends  were  all  cleared;  trees  and  logs  that  had  lodged  upon 
bars  were  removed;  deadened  timber  along  the  shore  was  felled  and 
cut  up,  or  pulled  far  back  in  the  woods;  and  every  effort  was  mode  to 
put  the  stretch  in  safe  and  navigable  condition.  Numerous  obstructions 
were  found  along  what  are  known  as  the  "  Thirteen  Points,"  above 
Alabama  Lauding,  and  the  banks  were  caving  badly  along  the  entire 
stretch  worked  over,  whole  trees  having  slid  or  fallen  into  the  river. 
The  shallowest  places  were  at  Papaw  Shoals,  a  sand  bar,  the  depth 
on  which  scoured  at  once  from  8  inches  to  2^  feet  after  logs  were 
removed  from  the  channel;  Bomeo  Shoals,  a  gravel  bar,  where  little 
increase  of  depth  was  obtained;  High  tower  Shoals,  where  the  river  is 
wide,  and  after  removing  a  few  logs  in  the  channel  the  quarter  boat 
passed  up  without  difficulty,  but  no  increase  of  depth  was  observed; 
just  below  Alabama  Landing  a  bed  of  logs  was  removed,  increasing 
the  depth  from  8  inches  to  2  feet;  Upper  Shiloh  Shoals,  a  sand  and 
gravel  bar,  covered  with  logs  and  fallen  trees  brought  in  by  caving 
banks,  the  removal  of  which  afforded  2^  feet  depth  at  the  low  stage; 
and  at  McDonald  Grossing,  just  above  the  latter  shoal,  a  sand  bar, 
from  which  snags  and  logs  were  removed,  increasing  the  channel  depth 
from  8  inches  to  2  feet. 

Heavy  rains  set  in  the  latter  part  of  November,  and  by  the  28th  the 

water  had  risen  so  much  that  work  could  not  continue  to  advantage. 
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The  qaarter  boat  was  dropped  down  to  Ouachita  City,  where  the  foroe 
was  laid  off  November  30.  By  December  22  the  stage  was  low  enoagh . 
to  resume  operations,  the  party  was  reemployed,  and  from  then  to  Jan- 
nary  4, 1897,  continued  work  dowuHtream  to  Lonewa,  a  distance  of  10 
miles.  High  water  at  this  time  stopped  the  work,  the  force  was  dis- 
charged, and  the  quarter  boat  was  dropped  down  to  Monroe  and  laid 
up  with  the  fleet  at  that  place  Januaiy  5. 

The  following  work  was  done  by  this  party  in  the  period  October  19- 
January  4,  viz: 

Channel  snags  out  and  destroyed 3, 943 

Btamps  out  and  destroyed 1,261 

Shoresnags  cut  and  destroyed 713 

Logs  cut  and  destroyed • 2,602 

Leaning  trees  cut  and  destroyed 3,319 

Trees  girdled 610 

Square  yards  willows  and  brush  cut 6,097 

In  June,  1897,  the  XT.  S.  snag  boat  Oolumbiaj  with  Watkins  Decker 
as  master,  made  a  patrol  of  Ouachita  Elver  and  tributaries,  to  remove 
channel  snags,  floating  butts,  etc.  At  the  moderately  high  stage  only 
26  snags  were  found  between  Monroe,  La.,  and  Camden,  Ark.,  and  none 
between  Monroe  and  Trinity,  La. 

During  the  coming  season  it  is  proposed  to  employ  a  party  at  low 
stages  to  cut  leaning  timber,  clear  caving  and  sliding  banks,  and 
remove  obstructions  in  the  channel  of  the  upper  river  between  Camden 
and  Lapile  Landing,  Arkansas.  Below  Monroe  to  Bed  Biver  operations 
of  the  snag  boat  Wagner  will  be  continued,  and  the  dam  at  Catahoula 
Shoals  repaired. 

SUBVEY. 

During  July  and  August,  1896,  office  work  upon  maps  and  notes 
was  continued,  and  preparations  were  made  to  resume  field  work. 

To  expedite  progress  of  field  work  during  the  favorable  conditions  of 
weather  and  low  water,  arrangements  were  made  to  float  two  small 
quarter  boats  used  the  preceding  season  from  Monroe  down  to  Sinope, 
La.,  and  to  send  the  IT.  S.  steamer  Columhia^  with  the  main  party,  sup- 
plies, and  outfit  to  Alexandria,  La.,  on  Bed  Biver,  and,  after  completion 
of  a  survey  at  that  place,  the  steamer  was  to  proceed  to  Sinope,  where 
organization  would  be  completed  and  field  work  resumed.  The  party 
was  to  be  quartered  upon  the  Columbia^  and  the  quarter  boats  taken 
along  for  use  in  case  low  water  should  necessitate  laying  up  the  steamer. 

September  3-9  the  quarter  boats  were  moved  from  Monroe  to  Sinope, 
and  the  Columbia  left  Vicksburg  September  7,  but  was  unable  to  go 
up  Bed  Biver  on  the  extreme  low  stage,  and  turned  back  near  the 
mouth  of  Saline  Bayou,  September  10.  Assistant  Engineer  T.  C. 
Thomas,  a  recorder,  and  a  laborer  proceeded  overland  to  make  the 
survey  at  Alexandria,  and  the  Columbia  returned  to  Onachita  Biver, 
but  was  unable  to  cross  Bayou  Louis  Bar,  just  above  Harrisonburg, 
on  the  low  stage,  and  was  laid  up  at  Harrisonburg,  September  16,  to 
await  a  slight  rise,  or  until  the  survey  should  reach  that  place.  Teams 
were  hired,  and  the  instruments,  outfit^  and  supplies  hauled  about  54 
miles  by  road  to  the  quarter  boats  at  Sinope. 

The  survey  was  resumed  at  Sinope,  September  21,  and  ft*om  that 
date  to  December  23  was  carried  down  to  mouth  of  Black  Biver  and 
tied  on  the  survey  of  Bed  Biver.  The  programme  of  work  was  essen- 
tially the  same  as  followed  the  preceding  season  (see  Beport  Chief  of 
Engineers,  1896,  p.  1595);  butaa  precise  levels  had  been  run  previously 
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from  moutn  of  Black  Eiver  to  Monroe,  they  were  not  required,  and  on 
acooant  of  this  exception  the  scope  of  topographical  work  was 
increased.  The  main  banks  of  the  river  were  traced  continuously 
without  regard  to  the  distance  they  might  lead  back,  but  particular 
iitteution  was  given  all  breaks,  whether  by  swales  or  bayous.  Lakes 
partly  within  the  limits  of  topography  were  traced  comx)lete  by  stadia 
or  sketch,  and  the  hill  line  was  traced  continuously  (except  where  longf 
distances  back)  by  stadia  when  within  the  800-meter  (about  one-half 
mile)  limit,  otherwise  by  sketch.  A  large  amount  of  back  topography 
was  taken  on  the  right  bank  below  Boeuf  River  to  Harrisonburg, 
necessitated  by  a  system  of  ilank  waterways  leading  far  beyond  tlie 
usual  limits,  and  which  could  not  be  sketched  as  elevations,  were  the 
important  feature.  Along  Black  Eiver,  below  Trinity,  La.,  as  a  rule 
main  banks  were  not  traced  by  stadia  far  beyond  the  one  half  mile 
limit;  minor  bayous  stopped  by  levees  were  traced  to  that  limit  and 
dropped,  and  flanking  waterways  were  not  studied  so  closely  as  along 
the  Ouachita.  All  topography,  front  and  back,  except  contour  points, 
was  plotted  on  the  field  sheets,  and  an  earnest  effort  made  to  reduce 
to  a  minimum  omissions  and  discrepancies  uninvestigated  in  the  field. 
On  the  way  down,  Boeuf  Eiver  was  run  out  for  a  distance  of  about  8 
kilometers  (near  5  miles),  and  a  permanent  reference  line  established 
at  the  upper  limit. 

The  steamer  Columbia  left  the  mouth  of  Black  Eiver,  December  24, 
and  on  reaching  Trinity  the  survey  of  Tensas  Eiver  was  taken  up  and 
continued  to  Stanton  Station,  on  the  Natchez,  Eed  Eiver  and  Texas 
Eailroad,  about  the  same  distance  as  the  survey  of  BcBuf  Eiver,  where 
a  permanent  reference  line  was  established  and  tied  in  by  check  levels 
and  triplicate  stadia  lines.  On  reaching  Catahoula  Shoals  an  exami- 
nation of  the  dam  at  that  place  was  made.  It  was  relocated  in  detail, 
cross-sectioned  at  intervals  with  level  and  tape^  and  the  extent  of  the 
breach  determined  as  closely  as  practicable,  with  the  new  fill  placed 
by  the  U.  S.  snag  boat  Wag^ier.  The  fill  was  cross-sectioned  also,  and 
the  sections  extended  some  distance  above  and  below  the  dam  by 
soundings.  Sounding  sections  used  November  4,  1896,  in  neighbor- 
hood of  the  dam  were  relocated  and  re-sounded  to  ascertain  the  effect, 
if  any,  of  the  break.  On  completion  of  this  work  the  Columhiaj  with 
the  two  quarter  boats  in  tow,  returned  to  Monroe,  reaching  that  place 
January  2, 1897.  On  account  of  stormy  weather  and  high  stages  of 
river,  the  boats  were  laid  up  and  the  field  party  discharged  with  the 
exception  of  the  employees  required  to  work  up  notes  of  survey  at  the 
office. 

Office  work  continued  until  the  latter  part  of  May,  1897.  March 
28-Apri]  27, 1897,  high-water  discharge  measurements  were  made  at 
Monroe,  La. 

To  close  the  gap  in  the  survey  above  Ohampagnolle  to  Camden,  Ark., 
and  to  provide  shelter  for  the  field  party  before  the  river  reached  a 
stage  too  low  to  tow,  the  XT.  S.  steamer  Columbia  left  Monroe,  with  a 
quarter  boat  for  the  purpose,  April  28,  reached  Oamden  May  2,  and 
returned  to  Monroe  May  7.'  High- water  gauges  were  set  at  intervals 
on  the  way  up. 

Several  days  were  spent  at  and  near  Camden  completing  preparations 
for  field  work.  The  organization  was  perfected  May  10,  work  down  the 
river  commenced  that  date,  and  the  chain-line  cutting  passed  French- 
port  May  13.  At  Frenchport  precise  leveling  was  resumed,  starting 
from  the  bench  marks  established  at  that  locality  in  1894,  were  carried 
to  the  precise  bench  mark  at  Eldorado  Landing,  and  discontinued  at  the 
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latter  place  May  28.  May  31  test  levels  were  ran  from  Eldorado  Land- 
ing to  Ohampa^nolle.  The  chain-line  catting  closed  on  the  permaneut 
reference  line,  established  in  1895  a  short  distance  below  Champagnolle, 
on  May  29.  The  precise  levels  followed  the  chain-line  cat  and  the  main 
line  crossed  the  river  twice.  The  river  crossings  were  made  by  recip- 
rocal levelings,  bat,  as  only  one  instrament  was  available,  simnltaaeoas 
cross-river  readings  conld  not  be  taken.  For  this  reason  it  was  thonght 
best  to  get  results  ander  some  diversity  of  conditions,  and  each  cross- 
ing was  duplicated  the  day  following  the  original  observation. 

Jane  1  test  levels  were  ran  between  the  precise  benches  established 
in  1895  at  and  near  Ghampagnolle,  and  the  next  day  the  party  returned 
to  Gamden.  At  Camden  the  force  was  increased  by  such  additions  as 
were  necessary,  and  daring  the  month  the  chain  line,  topography,  hydro- 
graphy, and  ordinary  levels  between  that  place  and  Ghampagnolle  were 
completed.  With  exception  of  excessive  heat  the  latter  part  of  the 
month  the  weather  conditions  were  favorable.  A  sharp  rise  occurred 
early  in  the  month,  but  subsided  quickly,  so  that  the  greater  part  of  the 
survey  was  made  at  a  low  stage.  More  than  the  usual  amount  of  sketch- 
ing was  done  in  tracing  out  back  bends,  bayous,  and  lakes,  and  those  of 
importance  were  traced  by  stadia.  A  namber  of  Hank  waterways,  lying 
far  back  from  the  river,  could  not  be  traced  within  reasonable  time  or 
cost  on  account  of  thick  underbrush  and  canebrakos,  but  all  avail- 
able information  concerning  them  was  obtained  from  inhabitants  of  the 
localities,  the  essential  point  being  the  stages  at  which  the  river  dis- 
charges through  side  channels,  generally  found  to  be  about  6  meters 
(near  20  feet)  or  more  above  low  water,  which  would  not  interfere  with 
canalization  by  dams  of  moderate  height. 

In  the  early  part  of  June  an  assistant  and  recorder  were  employed  in 
checking  short  stretches  in  the  precise  levels  near  Donaldson,  on  the 
line  of  1894  from  Little  Bock  to  Gamden,  and  on  the  line  of  1897  below 
Gamden.  On  completion  of  this  work  preparations  were  made  for  pre- 
cise leveling  from  Greenville,  Miss.,  and  Arkansas  Gity,  Ark.,  along  the 
line  of  railroad  to  Bonita,  La.,  near  Bayou  Bartholomew,  and  down  that 
stream  to  its  mouth. 

The  chief  draftsman  was  sent  out  with  the  topographical  party  and 
plotted  their  work  on  tracing  linen,  thus  permitting  errors  that  might 
occur  to  be  corrected  while  close  at  hand,  and  giving  a  good  outline 
map  for  immediate  use  and  for  laying  out  the  final  sheets  to  best 
advantage.  The  main  river  has  been  mapped  in  this  way  from  the  St. 
Louis  Southwestern  Kailway  Bridge  above  Gamden,  Aik.,  to  Bed 
Biver,  on  scale  1 :  10,000,  a  distance  of  about  575  kilometers  (360  miles). 
With  careful  adjustment  tins  will  require  not  less  than  50  sheets  atlas 
(60  by  80  centimeters  within  borders)  for  the  finished  maps,  and  about 
72  sheets  for  the  profiles. 

The  possible  sites  for  dams  will  be  elaborated  on  scale  1 : 1,000  with 
profiles  and  sections  probably  10  to  1.  The  meridian  is  parallel  to  one 
border  on  each  sheet,  and  this  number  of  sheets  will  be  necessary  both 
on  account  of  the  great  number  of  bends  and  windings  of  the  stream, 
not  infrequently  reversed,  and  the  general  southeasterly  course  from 
Gamden  to  Bed  Biver,  the  southing  amounting  to  260  kilometers  (162 
miles)  and  the  easting  to  93  kilometers  (60  miles). 

The  field  sheets  are  now  being  inked  as  rapidly  as  possible,  to  furnish 
blue  prints  for  a  progress  repoii;  if  one  should  be  called  for. 

The  precise  levels  have  been  completed  between  Arkadelphia  and 
Bed  Biver,  aild  office  computations  of  the  stretch  between  Frenchport 
and  Ghampagnolle  will  be  taken  up  and  finished  early  in  July. 
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Six  aatbentic  benches  of  the  sarvey  of  1873  have  been  found,  and 
two  of  1871,  and  as  the  levels  of  1873  touched  twenty-six  of  the  previ- 
ous sarvey,  some  use  may  be  made  of  their  work  in  the  immediate 
neighborhood  of  these  benches.  The  extreme  variations  in  the  levds 
of  J  873,  as  tested  by  the  precise  levels,  is  1,2  meters  (nearly  4  feet), 
ranging  from  2.3  feet  low  at  bench  17  of  1873,  at  Pigeon  Hill,  to  1.6  feet 
high  at  bench  14  of  1871,  a  few  miles  above  Trinity.  Unfortunately,  I 
have  no  means  of  locating  the  errors,  as  the  original  notes  can  not  be 
found,  the  books  in  this  office  being  copies.  The  notes  of  1871  are 
originals,  and  the  tests  by  precise  levels  indicate  less  variation  than  in 
those  of  1873.  But,  singularly  enough,  the  apparent  discrepancies 
between  the  levels  of  1871  and  1873  from  bench  14  of  1871  to  Camden 
are  such  that  the  difference  of  elevation  by  the  precise  levels  is  almost 
exactly  a  mean  between  them.  There  are  no  gauge  records  for  1871, 
although  it  is  known  that  there  was  at  least  one  gauge  at  Gamd/^n, 
Ark.,  but  there  are  broken  records  of  gauges  in  1873  at  Camden,  Buf- 
falo Flats,  Eldorado,  Monroe,  Columbia,  and  Trinity.  No  records  of 
established  benches  or  testing  can  be  found,  however,  so  that  their 
value  is  doubtful. 

There  have  been  no  great  floods  in  Ouachita  Eiver  since  the  present 
survey  began,  so  that  discharge  at  high  stages  will  remain  a  matter  for 
estimate. 

From  the  great  range  at  Monroe  between  low  water  of  1881  and  high 
water  of  1882,  over  15.25  meters  (say  60  feet),  4,000  cubic  meters  per 
second  (say  140,000  cubic  feet)  should  not  be  considered  an  extn6^agant 
estimate.  But  the  only  way  to  settle  the  question  is  to  watch  the 
weather  reports  and  send  out  gauging  parties  on  the  approach  oif  a 
flood. 

Conditions  have  been  favorable  for  observations  at  low  stages,  and 
discharge  has  been  measured  at  many  points,  especially  above  and 
below  the  mouths  of  tributaries.  This  work  will  be  given  in  detail 
and  in  tabulated  form  when  finished,  but  a  few  approximations  are 
given  below,  actual  stage  not  stated: 

Eutaw  Rapids 10.0  CM.  8.  (850  C.  F.  S.) 

Alabama  Landing 12.0  CM.  S.  (420  C  P.  S.) 

Columbia 14.3  C  M.S.  (500  C  F.  8.) 

Colnmbia,  stage  4.6  (15  feet)  higher 326.0  C  M.  S.  (11,375  C  F.  S.) 

Boeuf  River 7.0  C  M.S.  (245  C  F.  8.) 

Catahoula  Shoals 32.4  C  M.S.  (1,134  C  F.  8.) 

These  results  are  not  encouraging,  and  indicate  a  much  smaller  dis- 
cbarge at  extreme  low  water  than  had  been  supposed. 

Should  it  be  decided  that  a  slackwater  system  is  feasible  and  worthy 
to  be  undertaken  by  the  United  States,  this  fact  will  have  great  weight 
in  determining  not  only  the  type  of  dam,  its  lift,  etc.,  but  the  size  of 
the  locks,  which  I  fear  would  have  to  be  much  smaller  than  hoped  for 
by  those  who  have  interested  themselves  in  the  project.  The  great 
range  between  extreme  stages  in  Ouachita  and  its  tributaries  would 
require  either  a  great  number  of  dams  of  small  lift,  or  a  type  of  mova- 
ble dam  allowing  the  least  leakage,  and  it  is  not  at  all  unlikely  that  a 
mixed  system  might  be  decided  upon. 

Fortunately  the  revival  of  interest  in  the  subject  of  American  gates 
has  led  to  the  approval  of  improved  forms  of  bear  trap,  drum  wickets, 
and  needle  dams,  which  will  be  tested  on  large  scales  within  a  year,  the 
results  of  which  will  doubtless  be  of  substantial  aid  in  the  study  of  the 
project  for  Ouachita  Eiver  and  its  tributaries. 

Former  surveys  of  Ouachita  Biver  contemplated  slackwater  in  the 
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main  stream  without  regard  to  the  tribataries,  but  this  survey  contem- 
plates forming  a  system,  the  idea  being  to  place  the  dams  below  the 
mouths  of  Tensas  and  Ma9on,  Bceuf,  D'Arbonne,  Bayou  Bartholomew, 
and  Saline  Biver,  so  that  they  shall  be  pooled  at  the  same  time  as 
Ouachita  Biver,  according  to  their  slopes.  All  available  maps  of  these 
streams  have  been  collected,  some  made  lately  by  reconnaissance  with 
Land  Office  maps  in  hand,  and  while  it  is  not  proposed  to  make  an 
elal>orate  survey  of  each,  it  is  intended  to  make  a  sufficiently  accurate 
survey  of  each  from  its  mouth  upstream,  say  for  50  kilometers  (about 
30  miles),  or  to  the  limit  of  the  probable  pool. 

It  will  be  necesflary  also  to  run  out  all  side  channels  or  lakes  along 
Ouachita  Biver,  and  to  extend  the  sections  across  the  valley,  especially 
in  that  portion  long  known  as  the  "  Overflow,^'  not  only  to  insure  against 
diversion  or  flanking,  but  to  protect  the  United  States  from  suits  for 
damages  from  overflow  which  might  otherwise  be  charged  to  dams. 

For  like  reasons  special  pains  have  been  taken  to  get  accurate  levels 
of  authentic  high-water  marks  throughout  the  whole  valley.  There- 
fore, while  it  is  hoped  to  complete  the  survey  for  considerably  less  than 
first  estimated,  I  think  it  unsafe  to  reduce  it  at  the  present  time. 

Work  will  be  resumed  in  the  field  as  soon  as  it  is  considered  prudent 
to  do  so,  and  in  the  mean  time  the  notes  will  be  computed  and  put  in 
shape  and  the  field  maps  urged  to  completion.  | 

! 

^  ESTIMATES.  j 

Completing  sorvey $70,000            | 

Quarter  boats  for  chopping  parties 5,000            j 

Ontfit,  tools,  and  repairs 2,500            I 

Expenses  of  snag  boats 25,000 

Expenses  of  chopping  parties 10,000 

Expenses  of  dredges ^,000 

Admin Istrationi  transportation,  gauges,  etc 2,500 

Total 120,000  j 

Money  statement 

July  1, 1896,  balance  unexpended $76,354.73 

June  30, 1897,  amount  expended  during  fiscal  year '29, 541. 78 

July  1, 1897,  balance  unexpended 46,812.96 

July  1, 1897,  outstanding  liabilities 57.64  ' 

July  1, 1897,  balance  available 46,755.31 


[Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1899  120, 000. 00 
< Submitted  in  compliance  with  requironieiits  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


The  amounts  expended  during  the  year  and  balances  July  1»  1897, 
are  as  follows: 


Allotmonts. 


For  general  improvement,  repairs,  care  of  plant,  etc. . 
For  survey 

Total 


Expended 
during 
year. 


$8,851.07 
20. 090. 71 


29, 541. 78 


Balances 
July  1,1897. 


$11,189.31 
35,663.64 


46.812.95 
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The  appropriations  have  been  as  follows: 


Date  of  act. 


Locality. 


Amount. 


Mar.    8,1871 

Do 

Jano  10, 1872 

Do 

Mar.  3,1873 
Aug.  14, 1876 
June  18, 1878 
Mar.  3,1879 
June  14, 1880 
Mar.  8,1881 
Aug.  2.1882 
July  6,1884 
Aug.  6,1888 
Aug.  11,1888 
Sept.  19, 1890 
July  13, 1892 
Aug.  18. 1894 

June  8,1896 


Between  Arkadelphia,  Ark.,  and  Louidaoa  State  line.. 

Setweon  Arkansas  State  line  and  Trinity,  La 

Between  Arkadelphia,  Ark.,  and  Louisiana  State  line.. 

Between  Arkanaaa  State  line  and  Trinity,  La , 

do. 


Between  Camdon,  Ark.,  and  Trinity,  La. , 

do , 

do 


.do., 
.do., 
.do. 


Betwt^en  Camden,  Ark.,  and  mouth  of  Black  Kiver,  Louiaiana.. 
do 


.do. 


do. 

....do 

Between  Camden,  Ark.,  and  month  of  Black  Biyer,  Louisiana,  including 
survey 

Between  Camden,  Ark.,  and  month  of  Black  fiiver,  Louisiana,  and  for  com- 
pletion of  survey 


Total. 


126,000 
26,000 
60,000 
40,000 
60,000 
12,000 
10.000 
10,000 
8,400 
12,000 
12,000 
15,000 
17,600 
20,000 
15,000 
40,000 

60,000 

70,000 


602,600 


COMMERCIAL  STATISTICS. 

Dnring  the  fiscal  year  1897  Black  and  Ouachita  rivers  were  navigahle  for  regalar 
New  Orleans  packets  to  Camden,  Ark.,  from  November  28  to  Jnne  10.  Smaller  boats 
made  irregular  trips  above  Monroe,  La.,  at  intervals  prior  to  November  28.  Below 
Monroe  to  Harrisonburg  navigation  was  suspended  about  four  months,  during  the 
period  of  lowest  water.    There  was  navigation  to  Harrisonburg,  La.^  the  entire  year. 

List  ofgieamhoati  engaged  in  the  trade  during  the  fiscal  year. 


Draft       1 

i 

1 

1 

1 

i 

1 

Between— 

t 

p 

Name. 

■^ 

1 

Onaohita 

Slem- 

457.46 

Feet. 
189 

Feet. 
88 

Feet. 
6  5 

Ft,  In. 

4    0 

-Ft  Jn. 
10    0 

fNew  Orleans  and.- 
Monroe 

18 

1,958 

wheel. 

Danville 

Harrisonbarg 

1 

1 

New    Orleans  and 

6 

Camden. 

Monroe  and  Camden 

18 

Cify of  Camden..., 

...do.. 

290.23 

176 

36 

6.6 

2    2 

6    6 

New  Orleans  and— 
Alabama  Landing 

Harrisonbarg 

Columbia 

New  Orleans  and— 

4 

13 
8 

2,460 

...do.. 

136.8 

125 

26 

3.7 

2    0 

6    0 

Monroe 

27 

1 

600 

Sinope 

Parlor  City 

Monroe  and— 

Bayou  D'  Arbonne 
Safine  Kiver 

1 

1 

Boenf  River 

1 

Trinity  and  Little 

River. 
Trinity  and  Tensaa 

260 

T.KGreena 

...do.. 

32.77 

8L8 

17.3 

8.1 

1    8 

3    2 

96 

100 

River  and  Bayou 

Ma^on. 

Monroe  and  month 

8 

00 

of  Black  River. 

8t«rliiig  White.... 

Side- 
wheel. 

117.00 

120 

30.6 

4.2 

2    6 

i    6 

Monroe  and  Bayou 
Bartholomew. 

JonesTille  and 
Bayou  Ma^on. 

Monroe  and  Bayou 
D' Arbonne. 

Monroe    and  looid 

1 
7 
2 
8 



j^Ytn 

Stem* 

08.73 

100  2 

23  9 

2  9 

0  11 

2    6 

landings  above 
and  below. 

wheel. 

Monroe  and  Bayoa 

94 

I    Bartholomew. 

a  With  one  or  more  barges. 
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IM  of  iteamhoaii  engaged  in  ike  trade  during  ihejieeal  jfMr— Continned. 


Lilliea.. 


C.  A.  Hills 

CityofBranawicka 

Excels 


Belle  Priaoefr 

Stoneware  6 

BoeaB 


Belle  of  D'Arbonne 

Wm  Davis  0.... 
Victora 


J.W.  Swayxieb. 


B.H.Barmorea. 


H.M.Townaenda 
6.  W.  Lyon6 


Q  rover  K  6. 


LeeOtlaft. 
Dora6 


JuliaHft. 
Irwin  6.. 


Hay  Fisher  a 

Wall's  Gasoline  ft. 


Robinson's    Gaso- 

line.fr 
Waysata 


*^^eT:: 


.do. 


do. 
...do. 


.do. 


...do., 
do., 
do 


do. 

...do., 
do.. 


.do. 


..do. 
..do. 


.do. 
.do. 


Tug  . 


.do 
.do.. 

.do., 
.do 


91.42 


77.01 

118.9 

109.12 
74.21 
41.8$ 

74.69 

75 

138.07 


171. 47 

18.81 

89.7 
86.17 


4.6 
3.6 

4.9 
8 


Stem!  52.84 

wheel. 

..do.. 


..do .. 

Tog  .. 

..do.. 
..do.. 


16.94 


i 


Feet 
120 


119.6 
87.9 

122 

114.4 
100 
82.6 

111 

100.8 
188 


135.7 

60.2 

116.7 
115 


86 
86 

92 

70 

66 
88 


52.6 


FeeL 
96 


21.3 
19.6 

21.5 

19.6 

17 

16.8 

22 

23.6 
26 


30.1 

11.5 

18 
22 


7 

8 

18.8 
10 

12 
7 


12 


Feet. 
8.5 


DrmA. 


I 


Ft.  In. 
2    0 


2    0 


1  0 

2  2 

1  6 

2  0 

1  8 


2    6 


8    6 

4    6 
2  11 

4    0 
2    6 


0  6 

1  0 
1    9 

*4*'0 


i 


FLin 
4    0 


8    0 


7  6 

8  6 
2  6 

4  0 

2  2 


6    0 


8  6 

4  6 

4  0 

4  0 

8  2 


1  6 

2  6 
2    2 


JonesTille  and  New 

Orleans. 
J  Local  towing  oat  of 
^    LitUe    Biver    to 

month  of  Red 

River. 
Ifew  Orleans   and 

Camden. 
Local  towing  near 

Monroe. 
Kew   Orleans    and 

Boeuf  River. 

(New  Orleans  and— 
Saline  Kiver 
Canidon 

(New  Orleans  and— 
Saline  Biver 
Camden 

Kow  Orleans  and 
Boenf  Biver. 

Monroe  and  Bayon 

D'Arbouue. 
(Ifonroe    and   New 
J    Orleans. 
]  Camden  and   New 
[    Orleans. 

New  Orleans  and 
Camden. 

....do 

[Jonesville  and 
Bayou  Ma^>on. 

iJoneaville  and 
Little  Rivor. 

Jonesville  and 
Baton  Rouge. 

Junes villo  and  Ten- 
sas River  and 

,    Bayou  Ma<;on. 

Jonesville  and  Ten- 
sas River  and 
Bayou  Ma4;on. 

New  Orleans  and 
Camden. 

New  OrlfAns  and 
Upper  Ouachita. 

rKnight    Landing 
J    and  Columbia. 

iKnight  Landing 

[    and  Montgomery. 

Statlord  roiut  and 

I    Red  River. 

Staflbrd  Point  and 

I    Boeuf  River, 

,    local  towing. 

Jonesville  «nd  Too- 
leys. 

Jonefl  Landing  and 

I  mouth  Boeuf 
River. 

Stafford  Point  and 

[    Boenf  River. 

SUttbrd  Point  and 
Boeuf  River, 
local  towing. 

Tensas  JUver  and 
Baton  Ronge. 

Monroe  and  Bayou 
D'Arbonne,  looal 
towing. 

do 


Local  towinff  to  saw- 
mills  at  Monroe. 

....do 

New  Orleans  and 
Boenf  River. 


aTowboai. 


h  With  one  or  more  barges.  r^  ^^  ■  ^ 
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Articles. 


1896-07. 


189&-06. 


1894r^. 


1893-84. 


1891-02. 


1890-91. 


1889-90. 


Cotton 

Cotton  Beed 

Hides  and  skins.. 

Livestock 

Lumber 

Saw  logs 

Staves 

Kock 

MisceUaneons  — 

Total  down 
freight... 
Betarn  freight 


Total 

Estimated  value. 


Tom. 

12, 959 

22,657 

16 

561 

2,302 

51,086 

119, 059 


Tons. 

9.599 

4,706 

68 

264 

1,080 

49,000 

26,332 


Tont. 

21,U70 

6,005 

166 

329 

218 

10,000 

18.891 


Tons. 

11,176 

8,645 

72 

549 

262 

28,257 

31,519 


Tons. 
11.388 
4,423 
4 
845 
18,000 
28,000 
9,378 


Tons. 

21,890 

5,677 

7 

89 

461 

26,880 

23,402 


8,540 


7.112 


5,660 


6,572 


5,251 


5,197 


Tom. 

21,438 

6,593 

25 

172 

16,388 

120,000 

17,888 

18,000 

10,856 


Tom. 

16,652 

6,058 

36 

62 

7,961 

60,000 

21,169 


783 


212, 160 
17,300 


98,161 
19.866 


62,339 
11,340 


82,052 
13,808 


77,284 
11,167 


83.503 
18, 817 


211,865 
27,842 


101, 701 
40,766 


229, 550       118. 017 


73,679        95,860 


88,441 


101, 820      239, 197 


142. 467 


$5, 722. 000  $5. 123, 000  $3, 293, 000  $3, 430, 000 


$4. 466, 000  $6, 680. 600'$9, 130, 000  $10, 234, 250 


Of  the  above  freights,  the  tributaries  of  Ouachita  River  contribnted  82,479  tons, 
Talned  at  $1,000,000. 

The  drought  of  1896  was  the  longest  and  most  disastrous  of  record.  Morehouse 
Parish  was  the  center,  and  it  extended  into  the  parishes  of  Ouachita,  Caldwell, 
Catahoula,  Grant,  Winn,  Natchitoches,  Bienville,  Webster,  Claiborne,  Lincoln,  Jack- 
son, and  Union,  the  majority  of  which  are  tributary  to  Ouachita  River.  Charitable 
diBtribution  was  made  to  the  smaller  class  of  farmers  in  these  parishes  of  966,000 
bushels  of  corn,  and  provisions  which  cost  $862,596. 

Beceipta  and  shipments  of  lales  of  cotton  at  Monroe,  La, 


Route. 

189^97. 

1895-96. 

1894-96. 

Received. 

Shipped. 

Received. 

Shipped. 

Received.j  Shipped. 

Vloksbarg,  Shreveport  and  Pacific  R.  R. 
Missouri  Pacific  Rwv 

11,406 

21,421 

1,570 

17, 087 

19,661 
28,381 
3,133 

17,418 
14,731 
3,770 
17.872 

27,077 
19,075 
6,267 

16,514 

22,383 

4,698 

25,868 

31,389 

32,271 

5  204 

River ' 

Wagon 

Total 

51,493 

61,175 

53,791 

53,819 

68,958 

68,864 

The  compress  at  Monroe  cost  $80,000,  has  a  storage  capacity  of  12,000  bales,  and  a 
compressing  capacity  of  100  bales  an  hour. 

Reoeipts  and  shipments  of  hales  of  cotton  at  Camden,  Arh. 


Route. 


1896-97. 


Received.  Shipped. 


Missouri  Paoifio  Railway 

St  Louis  Southwestern  Railway 

River 

Wagon 

Total 


1,842 

3,896 

018 

18,822 


19,978 


6,881 
6,902 
5,963 


18,246 
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The  following  information  waa  famisbed  by  the  Camden  Commercial  Leaffue  as 
showing  the  reesourcee  of  the  country  whoM  commerce  and  freight  rates  are  affected 
by  navigation  of  Oaachita  River: 


Popalatlon  of  territory  affected 

Aunnal  cotton  crop  (estimated) bales 

Estimated  ^ral  tie 

Present  freight  rate  per  bale  to  eastern  seaboard 

Freight  savuiff  on  cotton,  if  water  route  were  available 

Annual  crop  of  cotton  seed  (estimated) tons. 

Estimated  value 

Freight  saving  on  cotton  seed,  if  water  route  were  available 

Lumber  marketed tons. 

Value  of  lumber  shipped 

Taxable  property  in  district 

Amount  ofrreifrbt  paid  all  lines  of  tran8i)ortation 

Amount  of  business  transacted 


189e-«7. 


606,088 

878,678 

$34,150,230 

$3.50 

$1,640,000 

420,000 

$4,000,000 

$1,235,000 

5.22fl,318 

$01, 806.  $80 

$87, 538, 000 

$18,785,000 

rir2,058,000 


564.518 

813, 408 

$32.5:i9.030 

$3.50 

$1,550,000 

385,000 

$4,000,000 

$1. 145, 000 

4,835,000 

$82,700,000 

$84,635,000 

$17,815,000 

$107,895,000 


The  prevailing  freight  rates  are  as  follows :  By  river  from  New  Orleans  to  Camden, 
on  lioar,  meats,  rice,  sugar,  molasses,  salt,  nails,  baj^tring,  ties,  etc.,  per  100  pounds, 
ranges  from  10  cents  for  salt  to  12^  cents  for  flonr,  and  not  to  exceed  25  cents  on 
otlier  articles.  Bv  rail  the  rate  is  70  cents  per  1(X)  pounds  for  all.  A  bale  of  cotton 
goods  weighing  400  pounds  costs  $1.10  for  transportation  by  river  and  $4.40  by  rail. 
The  freight  on  a  carload  of  cheap  furniture  from  Chattanooga,  Tenn.,  to  Camden, 
Ark.,  amounted  to  $138.  From  Chattanooga  to  Memphis,  Tenn.,  310  miles,  the 
charge  was  $22,  but  from  Memphis  to  Camden,  208  miles,  it  was  $111.  When  there 
is  navigation  the  rate  per  bale  on  cotton  from  Camden  to  New  Orleans  is  $1  by  rail 
or  boat,  but  when  navigation  is  suspended  it  is  advanced  to  $3.10  by  rail. 

The  competing  lines  of  transportation  are  as  follows:  Ouachita  River  is  crossed 
by  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelpliia,  Ark.:  by 
the  St.  Louis  Southwesteru  Railway  (Cotton  Belt  Route)  at  Camden,  Ark.,  and  by 
the  Vici<sburg,  Rhreveport  and  Pacific  Railroad  at  Monroe,  La.  The  St.  Louis,  Iron 
Mountain  and  Southern  Railway  has  a  branch  line  parallel  to  the  river  from  Eldo- 
rado to  Gurdon,  Ark.,  and  theuco  by  the  main  lino  to  Arkadelphia.  A  projected 
extension  of  this  branch  will  give  direct  communication  with  the  MiHfiis8ii>pi  River 
at  Arkansas  (Mty,  Ark.,  the  part  to  be  built  beinc  from  Camden  to  Warren,  Ark., 
a  distance  of  about  50  miles.  The  Houston,  Central  Arkansas  and  Northern  Railroad 
(another  branch  of  the  Missouri  Pacific  system)  connects  with  Arkansas  City  at 
McGehee,  12  miles  west,  and  thence  runs  in  a  southwesterly  direction  about  midway 
between  Bayou  Bartholomew  and  Bceuf  River,  touches  the  Ouachita  River,  and 
crosses  the  Vicksburg,  Shreveport  and  Pacitic  Railroad  at  Monroe,  La.,  and  continues 
down,  parallel  to  the  main  river,  to  Columbia,  La.,  crossing  at  Rivertonj  4  milea 
above  Columbia,  and  runs  thence  to  Alexandria,  La.  The  Natchez,  Red  River  and 
Texas  Railroad  (narrow  gauge)  runs  from  Black  River  Station,  opposite  Trinity,  to 
Vidalia,  La.,  on  Mississippi  River  opposite  Natchez,  Miss.  The  New  Orleans  and 
Northwestern  Railway  is  completed  firom  Natchez,  Miss.,  to  Bastrop,  La.,  and  crosses 
Tensas  River  near  its  mouth  and  Bicuf  River  about  2  miles  north  of  Rayville,  La. 
A  railroad  from  Sunnyside,  Chicot  County,  Avk.,  on  Mississippi  River,  to  Hamburg, 
Ark.,  crossing  Bayou  Bartholomew  near  Portland,  is  projected.  The  extension  of  the 
Kansas  City,  Watkins  and  Gulf  Railway  from  Alexandria,  La.,  to  Natchez,  Miss.,  has 
been  begun,  and  will  cross  Black  River  about  7  miles  below  Trinity,  La. 


Us- 

IMPROVeIiENT  of  BAYOU  BARTHOLOMEW,  LOUISUNA  AND  ARKANSAS. 

May  21, 1896,  a  party  equipped  with  axes,  saws,  explosives,  etc.,  was 
organized  under  Overseer  James  R.  Vaughau,  and  between  that  date 
and  June  30,  1896,  carried  operations  from  McComb  Landing,  near 
mouth  of  Bearhouse  Greek,  the  present  head  of  navigation,  downstream 
to  within  2  miles  of  Parkdale,  Ark.,  a  distance  estimated  to  be  about 
46  miles. 

During  the  fiscal  year  ending  June  30, 1897,  operations  of  this  party 
were  continued  as  follows: 

From  July  1  to  October  17,  1896,  work  was  carried  downstream  to 
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mouth  of  the  bayou.  A  prolonged  drought,  from  April  until  after 
operations  were  suspended,  put  the  stream  at  the  lowest  known  stage, 
exposing  obstructions  in  the  channel,  and  affording  the  best  opportu- 
nity for  their  removal  since  the  project  for  improvement  of  navigation 
was  undertaken  by  the  United  States. 

Leaning  timber  was  felled,  cut  into  short  lengths,  and  so  disposed 
of  as  to  dry  out  and  not  become  future  snags.  Stumps  within  the 
banks  were  cut  close  to  the  ground  or  blown  up,  and  sharp  points, 
bends,  and  caving  or  sliding  banks  were  well  cleared  of  timber  and 
brush.  What  are  known  as  the  "Round  Turns''  above  Point  Pleasant, 
La.,  difficult  places  for  steamboats,  were  cleared  for  some  distance  back 
from  the  bayou.  Certain  kinds  of  timber,  which  sinks  when  green,  are 
girdled  and  deadened  before  felling,  but  this  had  been  done  to  a  great 
extent  along  Bartholomew  in  former  years.  Kearly  all  dead  trees  were 
felled,  however,  especially  those  apt  to  fall  toward  or  into  the  stream. 
Snags,  logs,  trees,  and  stumps  in  the  channel  were  hauled  out  on  the 
banks  and  cut  up  whenever  practicable,  and  those  too  large  or  too 
strongly  embedded  in  tlie  bottom  to  be  disposed  of  in  this  way  were 
destroyed  with  dynamite,  which  was  used  freely  for  the  i)urpose. 

The  stream  was  much  obstructed  by  fallen  timber,  many  of  the  trees 
almost  reaching  from  bank  to  bank,  and  the  bottom  wa3  covered  with 
a  thick  network  of  snags,  logs,  stumps,  trees,  and  brush.  At  places 
where  the  accumulations  were  greatest  and  most  firmly  embedded,  sand 
bars  had  formed  with  pools  above,  and  when  the  obstructions  were 
removed  or  destroyed  a  stiff  current  set  in  at  once,  followed  by  a  rapid 
scour  on  the  bars,  which  lowered  perceptibly  from  1  to  3  feet  in  a  day 
or  two.  Notable  instances  of  this  kind  were  at  the  bars  just  above 
Parkdale,  Ark.,  below  Wilmot,  Ark.,  just  above  the  Louisiana  and 
Arkansas  line,  and  at  Wells  Place,  La. 

The  following  is  a  summary  of  the  work  done  from  July  1  to  October 
17, 1896,  viz: 

Cliaunel  snags  oot  and  destroyed 10,610 

Stamps  cut  and  destroyed 1,800 

Shore  snags  cut  and  destroyed 1,162 

Logs  out  and  destroyed 4,923 

Leaning  trees  cut  and  destroyed 5,509 

Trees  girdled 90 

Square  yards  wUlows  and  brush  cut 18,809 

The  available  balance  was  reserved  to  send  one  of  the  snag  boats 
belonging  to  the  district  over  the  stream  as  soon  as  practicable  to 
remove  drift,  etc.,  and  in  June,  1897,  the  TJ.  S.  snag  boat  OolumUa^ 
Watkins  Decker,  master,  while  making  a  patrol  of  Ouachita  Biver  and 
tributaries,  entered  this  stream  and  was  employed  June  10  and  11. 
The  stage  was  too  low  to  go  above  Marble  Lauding,  about  20  miles  from 
the  mouth,  and  further  work  had  to  be  deferred  until  a  rise.  Seven 
snags  were  removed  in  this  stretch. 

Tlie  master  of  the  Columbia  reported  that  the  banks  were  caving 
badly  as  far  up  as  the  boat  went,  and  that  a  snag  boat  should  go  over 
the  stream  as  soon  as  the  stage  is  favorable. 

The  work  of  the  past  two  years  has  been  done  thoroughly,  and  prac* 
tioally  completes  the  project  adopted  in  1881  for  the  removal  of  leaning 
timber,  wrecks,  snags,  stumps,  sunken  logs,  etc.,  to  lengthen  the  period 
of  navigation  and  give  ease  and  safety  to  the  passage  of  boats  from 
Ouachita  Eiver.  The  stream  was  put  in  safe  navigable  condition  to 
McComb  Landing,  Ark.,  the  present  bead  of  navigation,  and  there  is 
no  demand  for  work  above  the  latter  place  at  the  present  time. 

The  improvement  attained,  however,  can  not  be  considered  as  per- 
manent.   Drift  from  above,  sliding  and  caving  banks,  and  the  rap?*'^ 
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growth  of  vegetation,  will  add  newobstrnctioiis,  which  will  accamnlate 
more  rapidly  each  year.  Bayou  Bartholomew  is  the  largest  tributary 
to  the  system  of  rivers  forming  the  Ouachita  Basin,  now  being  surveyed 
with  a  view  to  slack- water  navigation,  and  it  is  estimated  that  it  will 
cost  about  $2,500  a  year  to  maintain  unobstructed  navigation  at  stages 
when  steamboats  can  run.  To  complete  the  original  project  by  carry- 
ing operations  above  McGomb  Landing  to  Baxter  probably  will  cost 
al^ut  $10,000  additional,  as  estimated  in  my  last  report. 

Money  statefnent 

July  1, 1896,  balance  nnezpended $5,586.65 

June  30, 1897,  amoant  expended  dnring  fiscal  year 4, 460. 18 

July  1,1897,  balance  unexpended 1,126.47 

f  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 2,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


The  appropriations  have  been  as  follows: 


By  act  of— 

March  3, 1881 $8,000 

Augufcit2, 1  82 5,000 

July  5,1884 5,000 

August  5, 1«86 5,000 

August  11, 1888 5,000 

September  19, 1890 5,000 


By  act  of— 

July  13, 1892 $5,000 

August  18,1894 5,000 

June8,1896 4,000 

Total 47,000 


COMMRHCIAL  STATISTICS. 


Bayon  Bartholomew  was  reported  navigable  from  January  1  to  May  20  in  the  past 
fiscal  year. 

Liit  of  steamboata  engaged  in  navigation  during  the  fiscal  year. 


Name. 


SterUng  White . 


L«  Yere 

Belle  of  D'Arboone. 


Side- 
wheel. 

Stern- 
wheel. 
..do.. 


I 

i 

H 


117.09 

M.73 
74.60 


i 


Feet. 

lao 


100.2 
111 


Feet. 
80.5 


28.0 
22 


Feet. 
4.2 


2.0 

8.7 


Draft. 


i 


Ft.  In. 
2    0 


1  0 

2  0 


n.  In 
4    6 


2    6 

4    0 


Between^ 


Monroe  and  Deiiiard,  La  . 

{Monroe,  La.,  and  Port- 
lund,    Ark. 
Monroe  and  Elder,  La  . . . 
Moiiro<t,  Ltt.,  and  various 
landings. 


1 
11 


13 
12 


Summary  of  commerce  reported. 


Artloles. 

1806-07. 

1805-06. 

1804-05. 

1893-04. 

1892-03. 

Tans. 
1,000 
1,300 

1801-02. 

Tons. 
2,372 
3, 326 
1,425 
4,450 
1,648 
410 

1890-91. 

Tons. 

3,071 

2,467 

516 

20.080 

17,822 

1.340 

1889-90. 

Gotton 

Tons. 

176 

0,040 

Tons. 
1,235 
270 

Tbns. 
1,800 
8,826 

Tans. 
2,434 
2,091 

Tons. 
2,000 

Cottonseed... 

(lottt^n-fiAMl  meal 

4.000 

Saw  logs 

2,020 

2,165 

224 

7,683 

6,012 

850 



150 
•    665 

2,000 

2,375 

175 

11,830 

Staves 

117 
100 

Total  down  freight 
Eotnm  freight 

18,824 
616 

16,550 
2,110 

5,483 
1,200 

8,818 
8,460 

6,850 
825 

13,631 
1,534 

46,196 
8,103 

17,  839 
4,000 

Total 

14,239 

17,660 

6,633 

12,287 

7.675 

15, 165  '      40, 299 

21.830 

Bfltimated  value 

$07,000 

♦561,000 

$243,000 

$564,000 

$136,000 

$515, 000     $826, 000  !  $492, 700 

lyillzeu 

uy  vjv,.' 

^^1^ 
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.  The  country  along  Bayou  Bartholomew  was  drought  stricken  from  April,  1896,  until 
near  the  end  of  the  calendar  year.  Morehouse  Parish  having  been  the  drought  center, 
which  accounts  for  the  marked  sbrinkage  of  values.  The  impoverished  people  had 
to  market  their  seed  cotton,  the  only  article  showing  an  increase  during  the  year. 

This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  improvement,  by  a  branch 
of  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad,  which  connects  with  the 
Mississippi  River  at  Arkansas  City,  Ark.,  runs  west  56  miles  to  Warren,  Ark.,  and 
probably  will  be  extended  to  Camaen,  on  the  Ouachita,  which  is  connected  with  the 
main  line  by  a  branch  to  Gurdon,  Ark.  The  Houston,  Central  Arkansas  and  Northern 
RaiJroad  (another  branch  of  the  Missouri  Pacific  system)  runs  parallel  to  Bartholo- 
mew from  McGehee,  Ark.,  to  Monroe,  La.  The  New  Orleans  and  Northwestern  Rail- 
way, completed  to  near  Bastrop,  La.,  crosses  the  Houston,  Central  Arkansas  and 
Nortbern  Railroad  at  CoUinston,  7  miles  south  of  Bastrop.  A  new  line  irom  Sunny- 
side  Landing,  Ark.,  on  the  Mississippi  River,  to  Hamburg,  Ark.,  orossing  Bayou 
Bartholomew  near  Portland,  Ark.,  is  projected. 


U  6. 

IMPROVEMENT  OF  B(EUF  RIVER,  LOUISIANA. 

With  exception  of  the  closure  of  three  outlets  near  Point  Jefferson, 
the  project  for  this  work  was  completed  in  1896.  The  amount  of  the 
last  appropriation  was  not  sufficient  to  close  these  outlets,  and  for  this 
reason  it  was  recommended  that  its  expenditure  be  deferred  for  the 
present.    The  correspondence  upon  the  subject  is  given  in  full  below : 

United  Statbs  Engineer  Office, 

Viokahurg,  MUa.,  June  2S,  1896, 

General:  In  compliance  with  directions  contained  in  letter  f^m  your  ofljce  dated 
19th  instant,  I  have  the  honor  to  report  respecting  the  expeilditure  of  the  appropria- 
tion by  river  and  harbor  act  of  June  3,  1896,  of  ^,000  for  continuing  improvement 
of  Bienf  River,  Louisiana,  as  follows: 

This  work  was  commenced  in  1881.  At  that  time  the  stream  was  naviffahle  at  high 
stages  from  its  mouth  to  Point  Jefferson,  La.,  about  133  miles  above,  out  the  pas- 
sage was  difficult  and  dangerous  on  account  of  snags,  logs,  and  leaning  timber.  The 
project  contemplated  removing  these  obstructions  to  anord  reasonably  safe  naviga- 
tion to  Wallace  Landing,  about  19  miles  above  Point  Jefferson,  for  light-draft  boats 
during  the  period  of  high  water,  or  for  about  five  months  of  tne  year.  Major  Ben- 
yaurd,  who  prepared  the  project,  proposed  to  do  the  work  then  required  in  two  suc- 
cessive seasons  at  a  cost  or  $20,000.  No  estimates  for  maintenance  were  made.  Small 
and  intermittent  appropriations  and  the  addition  of  new  obstructions  each  year 
increased  the  cost  and  prevented  thorough  work  and  its  completion  as  nlaniied. 
Operations  continued  from  time  to  time  as  funds  were  available,  and  the  tnorough 
work  of  tbc  past  two  years  practically  completed  the  project  for  giving  ease  and 
safety  to  bigh- water  navigation,  and  made  a  great  change  in  the  condition  of  the 
stream.  There,  is  scarcely  any  leaning  timber  left,  and  snags,  logs,  stumps,  etc., 
have  been  removed  from  the  channel  until  steamboats  can  run  safely  at  any  stage 
high  enough  to  permit  them  to  cross  the  bars;  saving  at  least  thirty-six  hours  on 
the  round  trip. 

The  improvement  will  not  be  permanent,  however,  on  account  of  obstructions 
added  by  drift  fVom  above  Wallace  Landing,  floods,  sliding  banks,  and  the  rapid 
growth  of  vegetation  along  an  alluvial  stream.  If  no  provision  is  made  for  main- 
tenance, the  river  soon  will  return  to  its  former  obstructed  condition  and  the  work 
of  fifteen  years  will  have  been  lost.  The  annual  expenditure  of  about  $2,500  would 
appear  to  be  warranted  for  maintenance,  and  it  is  recommended  that  th6  project 
be  modified  to  this  extent. 

The  closure  of  three  outlets  near  Point  Jefferson  was  recommended  in  1884.  at  a 
cost  of  about  $7,300,  as  necessary  to  preserve  naviffation  of  Boeuf  River,  and  this 
addition  to  the  project  was  authorized  by  river  and  harbor  act  of  1886,  which,  how- 
ever, failed  to  provide  sufficient  means  for  the  purpose.  But  bv  uniting  with  the 
planters  whose  lands  would  be  protected,  the  outlets  were  closed  in  1887-&,  the  pro- 
portion of  cost  borne  by  the  United  States  having  been  $5,441.78.  Outlet  No.  1  was 
closed  substantially,  the  second  outlet  was  closed  by  a  heavy  dam.  and  the  third  by 
a  low  dam,  which  was  all  the  work  that  could  be  done  with  the  insufficient  appro- 
priation and  the  assistance  rendered  by  the  planters.  This  work  gave  immediate 
benefit  to  navigation  by  confining  the  flow  to  its  natural  conrsoy  soooring  the  bars 
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in  the  ohanuel  below,  bnt  duiiiifi:  the  overflow  from  Mississippi  River  ia  the  spring 
of  1890,  caused  by  breaks  in  the  Arlcansas  levees  near  the  head  waters  of  Bceuf  River, 
letting  the  flood  through  the  crevasses  down  Ikiuif  and  Tensas  valleys,  all  the  dams 
were  swept  away.  In  the  spring  of  1893  I  sent  an  assistant  to  make  an  examination 
of  the  outlets  and  the  old  connecting  levees  between  them,  the  results  of  which, 
briefly,  were  as  follows:  The  dam  at  Outlet  No.  1  was  washed  away  to  about  the 
height  of  ordinary  low  water,  exeept  the  south  wing;  the  dam  at  No.  2  was  stand- 
ing, but  the  old  levee  and  bank  on  the  west  side  showed  a  deep  wash  below  low 
water,  and  the  dam  at  No.  3  was  ffone.  llie  latter  was  not  expecte<l  to  withstand 
such  a  flood,  but  if  appropriation  nad  been  made  according  to  the  original  estimate 
for  closing  all  three  outlets  at  the  same  time,  it  would  have  been  raised  above  hish 
water  and  done  much  to  insure  the  safety  of  all  three.  All  the  outlets  should  be 
closed  and  connected  by  a  levee  at  least  3  feet  above  highest  water.  The  cost  of  the 
work  was  given  in  my  report  of  1893  at  $30,000,  with  the  recommendation  that  noth- 
ing be  done  until  a  specific  appropriation  was  made  for  the  purpose,  which  has  been 
repeated  each  year  since.  The  outlets  are  a  serious  injury  to  navigation  of  the  river. 
Channel  soundings  taken  during  a  reconntiissance  made  in  March  of  this  year  showed 
depths  ranging  from  8  to  11  meters  in  the  stretch  immediately  above  the  outlets, 
and  only  2.5  meters  to  3.2  meters  in  the  stretch  immediately  below,  at  a  stage  about 
2.7  meters  above  low  water.  Since  the  dams  closing  the  outlets  were  destroyed 
much  work  has  been  done  by  the  United  States  and  the  Tensas  Basin  Levee  district  to 
restore,  enlarge,  and  strengthen -the  levee  system  on  Mississippi  River;  the  protec- 
tion of  the  Tensas  Basin  Levee  district  from  Arkansas  River  to  Red  River  de- 
pending mainly  upon  the  security  of  the  levees  in  Chicot  and  Desha  counties,  Ark. 
The  last  report  of  the  board  of  state  engineers  of  Louisiana,  dated  April  20, 1896, 
states : 

''Of  the  extensions  needed,  the  most  important  appear  to  be  at  the  upper  and 
lower  ends  of  the  line  now  existing  from  the  Costello  place  in  Desha  County,  Ark., 
to  Bougere  Landing,  in  Concordia  Parish,  La.  This  lino  should  either  be  extended 
farther  up  Amos  Bayou  Ridge,  or  else  the  levees  on  the  Arkansas  River  should  be 
extended  down  to  near  the  mouth  of  Cypress  Creek;  and  the  old  levees  on  the 
Arkansas,  from  Red  Fork  nearly  up  to  Pine  Blufif,  should  also  be  in  great  part 
relocated  and  renewed,  and  all  greatly  enlarged." 

'Ihe  fnnds  available  are  not  sufliciont  lo  close  the  three  outlets,  and  it  will  be 
unwise  to  commence  ^ork  until  all  can  be  closed  without  delay.  To  close  any  one 
of  them  alone  wonld  waste  the  money  and  invite  disaster.  No  help  can  be  expected 
from  the  State,  the  parish,  or  individuals,  and  it  would  be  unreasonable  to  expect 
help  from  a  people  who  have  been  almost  ruined  by  the  criminal  neglect  of  another 
State  to  do  its  part  toward  restraining  the  floods  of  Arkansas  and  Mississippi  rivers. 

There  is  an  unexpended  balance  of  $2,565.38  of  the  appropriation  of  1894  for 
improving  B(ruf  River,  which  will  be  sufficient  for  maintenance  of  tbe  work  done 
for  a  year  at  least,  and  while  the  outlets  should  be  closed  as  early  as  possible,  it 
is  recommended,  for  the  reasons  st<ated  herein,  that  the  project  for  expenditure 
of  the  ap]>ropriation  by  act  of  June  3,  1896,  be  held  in  abeyance  for  tbe  ])resent. 

B(euf  River  is  tributary  to  the  system  of  rivers  of  the  Ouachita  Basin,  which  is 
now  being  surveyed  with  a  view  to  slack-water  navigation.    The  improvement  of 
its  navigation  is  worthy  to  be  continued  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

J.   H.  WlLLARD, 

Major,  Corp$  of  Enginooro. 
Brig.  Gen.  W.*  P.  Craiohill, 

Chief  of  Engineeri,  U.  8.  A. 
(Through  the  Division  Engineer.) 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington,  D.  C,  July  3, 1896, 
Major  :  Your  letter  of  the  23d  ultimo,  respecting  project  for  application  of  appro- 

Sriation  of  $6,000  made  by  the  river  and  harbor  act  of  June  3,  1896,  for  improving 
;(ouf  River,  Louisiana,  recommending  that  the  project  for  expenditure  of  the 
appropriation  be  held  in  abeyance  for  the  present  is  received. 
Your  recommendation  is  approved. 

Very  respectfully,  your  obedient  servant,  A.  Mackenzie, 

AoUng  Chief  of  Engineers, 

Maj.  J.   H.  WiLLARD, 

Cor^ts  of  Engineers,  U,  8.  A, 

Work  for  maiiiteiiauce  of  tbe  improvement  by  removing  obstructiona 
broagbt  into  the  stream  since  operations  were  suspended  in  March, 
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1896,  was  not  resumed  dariDg  the  fiscal  year  until  June  15, 1897.  The 
TJ.  B,  snag  boat  Colwnhiaj  VVatkiiis  Decker,  mastpr,  entered  the  mouth 
that  date  and  worked  up  to  Alto,  La.,  about  100  miles  above,  by  June  19. 
The  river  was  found  to  be  iu  good  navigable  condition,  except  for  a  few 
floating  butts  and  caved  in  trees,  47  being  removed  on  the  trip.  The 
lower  50  miles  was  overflowed  by  backwater  from  Ouachita  Biver,  but 
above  that  point  the  banks  were  coming  out,  and  by  the  time  Alto  was 
reached  the  water  was  falling  about  a  foot  a  day.  The  boat  could  go 
no  higher  with  safety  and  was  withdrawn  June  21. 


Money  statement 

Jnlyly  1896,  balance  unexpended $8,565.38 

Jnne  30, 1897,  amount  expended  during  fiscal  year 236.92 


July  1, 1897,  balance  unexpended 8,328.46 


Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 

1899 :  For  closing  outlets,  $24,000 ;  for  maintenance,  $2,500 26, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 


The  following  appropriations  have  been  made: 


By  act  of— 

March  3, 1881 $6,000 

August  2, 1882 5,000 

July5,1884 5,000 

August  5, 1886 5,000 

August  11, 1888 6,000 

September  19, 1890 5,000 


By  act  of— 

July  13, 1892 $10,000 

August  18, 1894 8,000 

June3,  1896 6,000 

Total 55,000 


.COMMERCIAL  STATISTIOB. 

BcDuf  River  was  reported  nayigable  from  December  1, 1896,  to  Jnne  30, 1897.  The 
Vicksburg,  Shreveport  and  Pacific  Railroad  Bridge,  near  Girard,  La.,  was  considered 
the  head  of  navigation. 

List  of  $teamboat$  emgaged  in  navigatkm  in  thefitoal  year. 
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The  Yicksbnrgy  Shreveport  and  Pacific  RailToad  crosaes  Bayoa  Ma^on  near  Delhi, 
La.  The  New  Orleans  and  Northwestern  Railroad  orooses  TeoBao  Biver  at  ClaytoDiy 
Concordia  Parish,  La. 


U  8. 

IMPROVEMENT  OP  YAZOO  RIVER,  MISSISSIPPI. 

In  Jaly  and  August,  1896,  needed  repairs  of  the  U.  S.  sntkg  boat 
John  R.  Meigs  were  made  at  Yicksburg.  P.  B.  Starr,  master  of  the 
vessel,  was  sent  to  Ouachita  Biver  September  7,  for  temporary  duty  on 
the  TJ.  S.  steamer  Columbia,  and  returned  to  Yicksburg  September  16. 
The  following  day  the  Meigs  ran  to  mouth  of  Yazoo  Eiver,  Yicksburg 
gauge  reading  4.5  feet,  falling,  and  that  at  Yazoo  Oity  reading  2.3  feet 
below  zero.  The  usual  conditions  of  a  low  stage  were  found,  the 
channel  running  through  a  shifting  quicksand  for  a  distance  of  2  miles 
or  more  above  the  entrance  into  the  Mississippi,  with  depth  varying 
from  6  to  20  inches.  Finding  it  would  be  impracticable  to  send  the 
boat  into  the  Yazoo,  it  was  transferred  for  temporary  use  in  Bed  Biver, 
and  did  not  return  to  Yicksburg  until  December  13.  By  the  time  it 
was  overhauled  and  repaired  the  period  of  high  water  had  set  in,  and 
it  was  not  advisable  to  attempt  snagging  operations.  During  the 
great  flood  of  the  Mississippi,  in  March  and  April,  1897,  the  snag  boat 
Meigs  and  the  snag  boat  Florence  were  used  on  the  Mississippi  and 
Yazoo  and  tributaries  of  the  latter  by  the  Subsistence  Department 
for  saving  life  and  property,  distributing  rations,  etc.,  underact  of 
Congress  approved  April  7, 1897,  for  relief  of  overflow  sufferers.  This 
prolonged  flood  kept  the  stages  of  Yazoo  Biver  too  high  for  advanta- 
geous work  until  June,  1897,  when  the  Meigs  had  to  be  used  to  tow  a 
dredge  from  Yicksburg  to  work  in  Cypress  Bayou.  On  its  return  to 
Yicksburg,  in  July,  it  is  proposed  to  send  the  snag  boat  into  Yazoo 
Biver. 

August  10, 1896,  the  superintendent  of  the  Yazoo  and  Tallahatchie 
Transportation  Company  reported  that  their  steamer  John  F.  Allen  had 
been  detained  seven  hours  by  obstructions  caused  by  a  sunken  flatboat 
at  Bosebank,  just  above  head  of  Honey  Island,  and,  at  his  request, 
Overseer  Bobert  Blflein  made  the  trip  from  Yicksburg  to  Greenwood 
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Angost  11-14,  taking  a  battery  and  explosives  to  destroy  the  obstrac- 
tions  complained  of.  Part  of  the  wreck  of  a  flatboat  and  three  logs  in 
the  channel  at  Bosebank  were  destroyed,  enabling  boats  to  pass  with- 
oat  detention.  Five  logs  in  the  channel  at  French  Bend  and  a  stump 
in  the  channel  at  head  of  Honey  Island  also  were  blown  up. 

The  party  which  had  been  working  in  Tallahatchie  Biver,  under 
supervision  of  Overseer  John  Schuh,  reached  the  mouth  of  that 
stream  September  24  and  continued  down  the  Yazoo.  September  25- 
December  5,  1896,  operations  were  carried  to  Allen  Miller  Landing, 
estimated  to  be  a  distance  of  about  60  miles.  During  this  period  the 
water  was  extremely  low,  said  to  have  been  the  lowest  known  in  Upper 
Yazoo,  and  the  stages  at  Yazoo  Oity  were  below  zero  on  the  gauge 
until  December  2,  the  readings  ranging  between  —1  and  —2.8  feet 

The  party  was  equipped  with  axes,  saws,  tackle,  and  explosives,  and 
did  effective  work,  which  has  been  much  commended  by  steamboat 
men.  Tree  slides  were  removed  from  the  channel,  the  banks  were 
cleared  of  leaning  timber  and  brush,  and  all  snags,  logs,  stumps,  etc., 
in  the  channel  that  could  be  located  were  pulled  out  or  blown  up.  In 
front  of  Greenwood  the  channel  was  much  obstructed  by  sunken  saw 
logs.  At  the  upper  landing  it  was  difficult  for  steamers  to  get  near 
enough  to  put  out  stage  plank,  and  at  the  lower  end  of  town  there  was 
scarcely  a  place  where  boats  could  land.  The  logs  were  pulled  out  or 
destroyed  with  explosives,  and  a  fair  channel  soon  scoured.  Below 
Greenwood  the  banks  were  covered  with  a  heavy  growth  of  trees  and 
brush,  the  channel  at  low  water  was  much  obstructed  by  snags  at 
places,  and  heavy  trees  and  stumps,  which  had  caved  and  slid  into  the 
river,  were  numerous. 

The  following  is  a  summary  of  the  work  reported,  viz: 

Channel  snags  pnlled,  cat,  and  destro^^ed 9,739 

Stumps  pulled,  cut,  and  destroyed 10,630 

Logs  pnlledi  cut,  and  destroyed 10,834 

Shore  snags  cut  and  destroyed 9,072 

Leaning  trees  cut  and  destroyed 24, 181 

Leaning  trees  topped 1,738 

Trees  girdled 50,819 

Square  yards  willows  and  brush  cut 2,294 

Side  jams  removed 8 

Wrecks  remoyed:  Part  of  sunken  flatboat  at  head  of  Honey  Island,  and 
three  hogchain  braces  firom  wreck  of  steamer  Birdie  Bailey. 

A  rise  of  the  river  necessitated  saspension  of  operations  December  5, 
and  a  heavy  rainfall  on  the  7th  and  8th  brought  it  to  so  high  a  stage 
that  it  was  deemed  advisable  to  stop  work  until  the  winter  flood  had 
passed.  December  10-16  the  quarter  boat  was  dropped  down  to  Yicks- 
barg  and  laid  up  with  the  plant  in  Lake  Centennial. 

The  recommendations  and  estimates  contained  in  my  reports  of  1894, 
1895,  and  1896  respectiiig  the  streams  of  the  Yazoo  system  are  repeated, 
viz: 

Work  in  Yazoo  and  tributary  streams  could  be  carried  on  more  economically  if 
they  were  grouped  together  as  a  system  and  appropriations  made  under  one  head, 
witn  allotments  for  each  stream.  The  plant  could  then  be  bought  from  the  general 
i^ppropriation  and  its  use  charged  pro  rata  without  being  a  heavy  burden  upon  any 
one  stream.  A  modern  dredge,  preferably  self-propelling,  would  be  of  great  use  in 
parts  of  Yazoo,  Tchula  Lake,  and  Big  Sunflower,  but  the  largest  appropriation  of 
late  years  for  any  one  of  the  streams  mentioned  would  not  be  sufficient  for  the  pur- 
pose. So  also  with  regard  to  pile  drivers,  quarter  boats,  or  small  hand-snagging 
outfits,  the  idea  beine  to  have  a  district  plant,  to  be  used  on  any  of  the  streams  of 
the  system  when  needed.  The  estimates  are  made  with  this  view,  the  work  required 
not  being  of  a  kind  that  can  be  done  advantageously  or  satisfactorily  by  contract 
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A  great  deal  of  work  remains  to  be  done  in  clearing  the  banks  of  leaning  timber  to 
prevent  tree  slides  and  snags  and  to  make  the  passage  of  the  sharp  bends  atkfer,  and 
this  can  be  done  most  economically  by  shore  parties  honsed  and  snbsisted  on  qnarter 
boats,  leaving  the  heavy  work  to  be  done  at  the  projier  or  convenient  time  by  the 
snag  boats.  There  are  also  many  places  where  the  channel  is  injured  by  dispersion, 
and  where  chntes  should  be  closea  or  wing  dams  built.  As  Yazoo  and  tributaries 
are  not  subject  to  heavy  drift,  work  of  the  kind  need  not  be  eipensive,  and  probably 
sheet  piling  would  answer  very  well. 

DBTAIUED  BSTDffATBS. 

General  service  plant: 

Dredge $90,000 

Pile&iver 4,000 

Quarter  boats 2,500 

Skiffs,  tools,  rigging,  etc 3,500 

$40,000 

Service  of  plant: 

Expenses  of  snag  boats M,000 

Expenses  of  dredges 9,000 

Expenses  of  shore  parties 7,000 

40,000 

Care  of  plant: 

New  boilers 4,000 

Hull  repairs 3,000 

General  and  extraordinary  repairs 1,500 

Fleet,  wages,  supplies, etc ^500 

10,000 

Surveys :  Local  surveys,  gauges,  discharge  measurements,  etc 6, 000 

Administration : 

Office  expenses,  rent,  supplies,  etc 1,500 

Assistant  engineers^  drattsmen,  transportation,  and  inciden  tals . .      2, 500 

4,000 


Total 100,000 

Money  statement. 

July  1,  1886,  balance  unexpended $34,559.87 

June  30, 1897, amount  expended  during  fiscal  year 6,923.00 

July  1,  1897, balance  unexpended 27,636.87 


r  Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1899  100, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  appropriations  have  been  as  follows: 


By  act  of— 

March  3, 1873 $40,000 

March  8,  1875 12,000 

August  14,  1876 15,000 

June  18,  1878 25,000 

March3,l«79 15,000 

June  14,1880 12,000 

March  3, 1881 6, 000 

August  2,  1882 8,000 

July  6,1884 10,000 


By  act  of— 

Augusts,  1886 $15,000 

August  11,  1888 32,000 

September  19, 1890 25,000 

July  13,1892 20,000 

Augu8tl8,  1894 20,000 

June  3,  1896 20,000 

Total 275,000 


OOHMEBCIAI.  8TATI8TIOS, 


Above  the  mouth  this  river  was  navigable  the  entire  year.  The  mouth  was  unnavi- 
gable  September  12-November  13, 1896.  Small  boats  entered  the  river  the  latter  date, 
though  navigation  across  the  bar  was  difficult  until  higher  stages. 
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Liii  of§ieaniboaU  engaged  in  navigating  Yazoo  Biver  during  tkefiecal  year. 
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•With  one  or  more  bargee. 
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List  of  $UamboaU  engaged  in  tnigatU^  Yomoo  JMmt  imrimg  ikefieeel  ytfOf^-Oontiiiiied. 


JoeSeay 

J.B.O'Briena 


Bertie  C.a.. 
ICaryT.* .. 


Tng  .. 
...do. 


do 
Levncli 


27.74 
44.49 


Fmt. 
76 
70.8 


FmL 
If 
16. 2 


T 
T 


FLIm, 
•  0 
T   • 


FLin. 
8  0 
•   9 


Tieksbiirff  tad 

Qreenwooo. 
Yioksbarg  and 

short  dleUDo^e 
,    ebore  mouth. 
Yiekshnrg  and 

■hort  dietanoe 

•hove  month. 
Loo* I  tripe  from 

Gree  ' 

....do 


a  Withe 


bargee. 


The  following  light-draft  barges  were  need  In  the  trade:  BnnUglU,  ISO  tone;  Fred 
Llegd,  165  tons;  Ly'e  Buoy,  150  tons,  Oeo.  W.  Bookoui,  125  tons. 

/fifttiRfliary  of  oommeree  reported. 


Artldee. 

1898-97. 

1895-98. 

1894.96. 

1898-94. 

1892-«8. 

1891-91 

1890-eL 

Cfotton 

Tom. 

21,188 

82.147 

12 

120 

2,450 
14,264 
14,175 

7,380 
40.200 
15,400 

Tant. 

14,408 

17,150 

12 

52 

1,818 
23.740 
18,520 

7,018 
81,200 
18,888 

IbfM. 
17,087 

i^« 

47 
10,080 
10,628 
18,325 
18,760 
11,000 
17,725 

15,815 

17,365 

10 

60 

8,200 

14,447 

12,020 

14,280 

22,400 

12,200 

Tont. 

11,094 

12,796 

26 

79 

8,122 
12,488 

8.547 

6,107 
11,800 

8,607 

Ton*, 

16,658 

16.570 

19 

124 

8,818 

8.864 

10,602 

12,531 

16,000 

12,824 

3\ms. 
18,760 

Cotton  aeed 

12,500 
10 

Hideaandalcina 

Liye  stock 

80 

3,800 

Stavee 

1,860 
9,020 

ProYlsions 

Grain 

11,080 

Saw  loffs 

il40 

10,540 

Total  freights  for  Ya* 

soo  proper 

Total  frelgbto  firom  tribn- 
tariee 

147, 8U 
67,648 

127,671 
86,874 

118,040 
107,551 

111,787 
188,894 

74,665 
124,887 

93,206 
116,021 

8<060 
97,688 

Total  freights   Yaaoo 
aadtribntaries 

204,857 

212,946 

220,591 

248,181 

190.452 

209,226 

181,888 

Estimated  valne 

$3,218,000  .$3,619,000 

$4,806,000 

$8,814,000 

$4,329,000  $7,361,600 

$8,316,276 

BeoeipU  and  §hipment$  of  halei  of  cotton  at  Greenwood  and  Yazoo  City,  Mi99.,  during 

thefiecal  gear  1897. 


Greenwood. 

YaiooCity. 

Boates. 

Beoeipts. 

Ship, 
ments. 

Bonteo. 

Beoeipts. 

SSL 

Sonthem  Bwy 

9,962 
4,521 
20,908 
2,600 

19,962 

17,006 

896 

Illinois  Central  B.B 

River 

18,353 
22,618 
23,292 

56,102 
2,309 

Illinois  Central  B.  B 

Biyer 

Wagon .•.•••••... 

Wagon      ■    ..••■>>•.  .  .. 

TAfal                          . 

59  288          aa  All 

Total 

87,791 

87,804 

^ 

When  the  month  of  the  river  is  olosed  to  navigation,  the  sonroee  of  supplies  for 
Yazoo  and  tributaries  are  Yazoo  City  and  Greenwood. 

The  Georgia  Pacific  Division  of  the  Southern  Railway  crosses  Yazoo  River  at  Fort 
lioring,  5  miles  below  Greenwood,  and  the  Yazoo  and  Mississippi  Valley  Railroad 
crosses  about  15  miles  above  the  month.  The  latter  has  a  branch  from  Clarksdale  to 
Philipp,  on  the  Tallahatchie,  connecting  with  a  branch  of  the  Georgia  Pacific  to 
Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad,  from  Parsons,  on  the 
TallabushfL  to  Jackson,  Miss.,  runs  parallel  to  the  river,  touching  at  Greenwood,  Sidon, 
Tchula^  and  Yazoo  City,  and  has  a  tap  line  from  Tchula  to  the  main  line  at  Dnrant. 
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U  9. 

IMPROVEMENT  OF  MOUTH  OF  YAZOO   RIVER  AND  HARBOR  AT 
VICK8BURG,  MISSISSIPPI. 

Operations  daring  the  year  were  as  follows: 

Jaly  1-Aagnst  10,  1896,  the  work  of  freeing  the  line  of  proposed 
excavation  of  tree  trunks,  stamps,  etc.,  was  completed  by  a  force'  of 
laborers  hired  for  the  purpose.  Daring  this  period  the  debris  was  cat, 
piled,  and  burned  on  Stations  160-167  and  183-191,  between  Old  Eiver 
and  Lake  Centennial. 

June  17, 1896, 1  forwarded  to  the  Department,  through  the  division 
engineer,  a  recommendation  for  the  removal  by  contract  of  about  150,000 
cubic  meters  (196,200  cubic  yards)  of  earth  from  the  land  cut,  for  the 
purpose  of  reducing  the  surface  grade;  completing  grubbing  and  expos- 
ing clean  soil;  commencing  foundations  of  a  system  of  levees  on  both 
sides  of  the  cut  to  a  height  sufficient  to  prevent  material  washing  back 
in  case  hydraulic  dredging  should  be  adopted  for  the  diversion  route, 
at  the  same  time  saving  cost  of  rehandling  earth  for  levee  work;  and 
to  permit  attacking  higher  ground,  when  dredging  is  undertaken,  at 
lower  flood  stages  than  would  be  possible,  and  generally  to  greater 
advantage  according  to  changing  stages. 

My  recommendation  was  approved  July  6,  the  work  was  advertised 
July  10,  and  bids  were  opened  July  25, 1896,  an  abstract  of  which  is 
hereto  appended.  Contract  with  the  lowest  bidder,  Mr.  A.  P.  Martin,  of 
Waterproof,  La.,  at  the  rate  of  19|  cents  per  cubic  meter,  was  entered, 
into  August  5  and  approved  by  the  Chief  of  Engineers  August  11, 
1896,  requiring  work  to  commence  by  August  17  and  to  be  completed 
by  December  31,  1896.  Under  authority  of  the  Chief  of  Engineers 
dated  December  26, 1896,  upon  my  recommendation,  the  time  for  com- 
pletion was  extended  to  April  30^  1897. 

The  description  of  the  work  in  the  specifications  was  as  follows: 

The  work  to  be  done  consista  of  excayatine  abont  130,000  cabic  meters,  more  or 
lesB;  between  Stations  ISi  and  168  on  the  old  bank  of  Mississippi  River  on  Lake 
Centennial  for  a  width  of  about  140  meters  to  a  level  grade,  the  depth  ranging  from 
0.3  to  about  1.2  meters.  The  distance  from  the  middle  line  of  the  cut  to  the  inner 
foot  of  the  slope  of  the  embankment  on  either  side  will  not  be  less  than  170  meters. 
The  earth  must  be  hauled  to  either  side  of  the  out  and  deposited  in  a  continuous 
spoil  hanky  sloned  in  the  same  manner  as  in  levee  work,  the  slope,  however,  depend- 
ing upon  the  neight  to  be  given  the  embankment  which  mast  be  kept  at  a  regular 
grade.  The  work  at  the  Old  River  end  will  be  between  Stations  1^  and  192,  and 
will  be  abont  180  meters  in  width  by  a  depth  ranging  from  one-half  to  1  meter. 
The  amount  of  excavation  is  estimated  at  about  20,000  cubic  meters,  more  or  less. 
The  distance  from  the  middle  line  of  the  cut  to  the  foot  of  the  slope  on  either  side 
must  not  be  less  than  190  meters.  The  excavation  must  be  carried  to  a  uniform 
grade  and  the  embankment  pat  np  in  the  same  way  as  for  the  cut  at  the  lake  end. 
The  material  excavated  will  be  measured  in  its  original  place  and  so  paid  for  at  the 
accepted  price  per  oublo  meter,  which  price  shall  cover  all  cost  of  the  work. 

The  contractor  commenced  operations  Aagnst  17, 1896,  and  continued 
until  March  5, 1897,  when  his  force  was  driven  off  the  work  by  flood 
water  firom  the  Mississippi.  March  8  he  and  his  sureties  applied  for 
release  from  further  work  under  the  contract,  and  in  view  of  the  fact 
that  work  was  stopped  by  the  hi^^h  stage  of  the  Mississippi,  and  that 
the  prospect  of  continued  flood  made  it  necessary  to  move  the  plant  to 
a  secure  locality,  it  was  not  considered  just  to  require  the  contractor 
to  return  at  some  future  indefinite  time,  inasmuch  as  the  general  object 
sought  had  been  attained,  and,  under  date  of  March  20,  the  Secretary 
of  War  authorized  supplemental  articles  of  agreement  terminating 
the  contract,  which  were  entered  into  April  2,  approved  by  the  Chief 
of  Engineers  April  8  and  by  the  Secretary  of  War  April  23, 1897. 

Fin^  measurement  of  the  work  showed  the  total  amounticop 
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under  the  contract  to  be  123,227  cabic  meters  (161,181  cnbic  jrards); 
89,114  cabic  meters  (116,561  cubic  yards)  between  Stations  134  and  168 
at  Lake  Centennial  end,  and  34,113  cubic  meters  (44,620  cubic  yards) 
between  Stations  186  and  192  at  Old  Biver  end. 
The  condition  of  the  work  at  end  of  the  year  is  summarized  as  follows : 

Wifrh  done,-— Surveys  and  mapping;  reference  aigiu  erected,  817;  land  purchased, 
468.05  hectares  {1,166.54  acres) ;  timber  land  cleared,  67.26  hectares  (166.90  acres) ;  tim- 
ber land  grubbed,  74.25  hectares  (183.47  acres) ;  right  of  way  freed  of  logs  and  stomps, 
removed  and  destroyed,  40  hectares  (98.84  acres) ;  excavation,  212,316  cubic  meters 
(277,709  cubic  yards);  drains  and  ditches,  5,165  cubic  meters  (6,766  cubicyards). 

Approximate  toork  to  he  done.— Excavation.  4,287,684  cubic  meters  (5,608,290  cnbio 
yards) J  levees.  50;000  cubic  meters  (65,000  cubic  yards) ;  dam  across  west  mem  of 
Lake  Cfentennial,  2,300,000  cubic  meters  (3,008,400  cubic  yards). 

On  February  11, 1897, 1  submitted  a  project  for  ox>erations  by  the 
method  called  continuous  contracts.  The  work  to  be  advertised  was  to 
be  contract  No.  3,  and  to  cover  excavation,  by  any  method  the  con- 
tractor might  choose,  of  the  line  of  canal  between  Lake  Centennial  and 
Old  Eiver,  depositing  some  of  the  material  behind  the  embankments 
now  raised  upon  the  right  of  way  on  either  side;  part  in  the  <^  wrong 
end  of  Old  Eiver"  below  the  line  of  the  canal,  and  part  across  Lake 
Centennial  below  the  line  of  the  canal  from  the  west  shore  of  the  lake 
to  the  head  of  the  former  point  of  bend  in  Louisiana,  now  called  De 
Soto  Island ;  excavating  and  dredging  from  a  point  in  the  deeper  water 
above  the  dam  built  by  the  Mississippi  Biver  Commission  from  the 
Yicksburg  shore  to  De  Soto  Island ;  removal  of  part  of  the  dam,  and 
-  excavating  and  dredging  along  the  line  of  the  canal  in  front  of  Yicks- 
burg, begun  by  the  Mississippi  Biver  Commission,  to  deep  water  at 
Kleinston,  the  present  lower  steamboat  landing  for  Vicksburg  at  stages 
below,  say  26  feet  on  the  Vicksburg  gauge;  the  material  to  be  deposited 
beyond  and  westward  of  the  canal  either  in  the  lake  or  so  far  as  not  to 
slide  in  or  weigh  the  banks  to  such  an  extent  as  to  force  up  the  bottom, 
on  the  line  of  deposit  across  Lake  Centennial,  if  such  deposit  should 
be  made,  or  wherever  the  engineer  in  charge  may  reasonably  order; 
dredging  or  excavating  in  the  "wrong  end  of  Old  Biver"  from  deep 
water  to  join  the  canal  across  to  Lake  Centennial,  and  deposit  of 
material  westward  or  below  at  safe  distance. 

It  was  proposed  to  require  active  operations  to  begin  within  ninety 
days  after  notice  of  approval  of  contract,  with  sufficient  plant  for  an 
output  of  not  less  than  75,000  cubic  meters  (say  100,000  cubic  yards), 
with  increase  of  plant  within  three  months  from  beginning  to  give  an 
output  of  not  less  than  260,000  cubic  meters  (say  260,000  cubic  yards) 
per  month. 

Ko  action  had  been  taken  on  this  project  to  the  end  of  the  fiscal  year. 
The  work  ought  to  be  done  within  two  years  from  the  date  of  begin- 
ning, unless  prevented  by  excessive  floods. 

Money  statement 

July  1, 1896,  balance  unexpended $207,566.05 

Amount  appropriated  by  sundry  ciyil  act  approved  June  4, 1897 350, 000. 00 

557,565.05 
Jnne  SO,  1897,  amount  expended  daring  fiscal  year 33, 413. 70 

Jaly  1, 1897,  balance  unexpended 534,151.35 

July  1, 1897,  outstanding  liabilities 22.83 

July  1, 1897,  balance  available 524, 128. 52 

[  Amount  (estimated)  reauired  for  completion  of  existlnji^  project 510, 000. 00 

]  Amount  that  can  be prontably  expended  in  fiscal  yearendingJuneSO.  1899  510, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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LUt  of  appropriations  made. 


Dftteof  Ml. 


Pmport. 


Amount. 


July  18,1802 


Ang.18.18M 
Do 

June  4,1887 


Improving  moatta  of  the  Tasoo  Blvor,  MlMlaslppi,  }n  aooorduioe  with  nlan 
of  Capt.  J.  H.  WiUard,  dated  Febraary  4, 1892,  contained  in  Home  Bx.  t)oe. 
No.  125,  Fifty  ••eoond  Congress,  first  session,  inoladlng  borings  and  gauges. 
Should  the  Secretary  of  War  be  unable  to  obtain  such  right  of  way  as  may 
be  necessary  in  the  prosecution  of  this  work,  upon  reasonable  terms,  by 
agreement,  purchase,  or  voluntary  conveyance,  he  is  hereby  authorised  to 
apply  at  any  term  of  the  oircait  or  district  court  of  the  United  States  for 
the  western  division  of  the  southern  district  of  Mississippi,  and  in  the  name 
of  the  United  States  institute  and  carry  on  proceedingti  to  condemn  such 
lands  as  may  be  necessary  for  right  of  way  as  aforesaid,  and  in  such  pro- 
ceedings said  court  shall  l>e  governed  by  the  laws  of  the  State  of  Missis- 
sippi, so  fiur  as  the  same  may  be  applicable  to  the  sul^ect  of  condemning 
private  property  for  public  use. 

Improving  mouth  of  the-Yasoo  Biver,  Mississippi,  continuing  improvement, 
to  be  expended  in  accordance  with  plan  of  Oapt.  J.  H.  WiUard,  as  set  out 

in  House  Bx.  Doc.  No.  126,  Fifty-seoond  Congress,  first  session 

Improving  harbor  at  Vicksburg,  Miss.,  not  including  work  at  Delta  Point, 
Lonisiania,  continuing  improvement  under  the  direcnon  of  the  Secretary  of 

War 

For  oontinuing  improvement  of  month  of  7acoo  Biver  and  harbor  of 
Yicksbarg jl ; 

Total 


175.000 


225,000 

40,000 
850,000 


600,000 


The  river  aiid  harbor  act  of  June  3, 1896,  provided  for  completion  of 
the  work  by  the  following  item,  viz: 

ImproyiDg  mouth  of  Yazoo  Biyer  and  harbor  of  Yioksbnrg,  Miss. :  For  the  purpose 
of  completing  the  project  of  imnrovement  as  heretofore  adopted  and  entered  upon, 
in  addition  to  expending  the  balance  on  hand,  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to  complete  the 
same,  or  said  materials  may  be  purchased  and  work  may  be  done  otherwise  than  by 
contract,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  $860^000,  exclnsive  of  the  amount  heretofore  appropriated. 

Payments  for  obligations  that  may  be  incurred  nnder  this  act  are 
limited  by  section  5,  as  follows: 

Sec.  5.  That  under  the  anthoritv  to  make  contracts  for  materials  and  work,  under 
the  provisions  of  this  act,  in  addition  to  the  sums  appropriated  herein,  the  Secretary 
of  War  shall  not  obligate  the  Government  to  pay,  in  any  one  fiscal  year,  beginning 
.Taly  1,  1897,  more  than  $400,000  upon  the  said  contracts  for  any  one  or  the  works 
herein  placed  nnder  the  contract  system,  except  as  herein  otherwise  specifically 
authorized  to  do :  Provided,  Any  part  of  the  annual  allotment  herein  provided  for,  not 
earned  and  paid  for  material  furnished  or  work  done  in  one  fiscal  year,  may  bejpaid 
for  material  furnished  and  work  done  nnder  the  contracts  in  any  subsequent  &cal 
year:  Provided  further ,  That  nothing  herein  contained  shall  be  so  construed  as  to 
prevent  the  Secretary  of  War  from  making  contracts  for  the  whole  or  any  part  of  the 
works  placed  nnder  the  contract  system  in  such  manner  as  may  be  deemed  best^  pay- 
ments, however,  to  be  made  as  stated  in  this  section. 


Aheiraei  of  vropoeaU  for  about  IBOflOO  ott^ic  metere  of  excavation  and  embankment 
between  Ola  Biver  and  Lake  Centennial,  near  Viekeburg,  Misa.,  received  in  response  to 
advertisement  dated  July  10, 1896.  and  opened  at  Vicksburg,  Miss,,  July  $6, 1896,  by 
Mttf.  J,  H.  Willard,  Corps  of  Kngineers, 


Ko. 


Kame  and  address  of  bidder. 


Price 

peronbio 

meter. 


Batt  O'Brien,  Memphis,  Tenn 

A.  P.  Martin,  Waterproof,  La.  a 

Manning  &.  Oibeon,  Greenville,  Miss. 
Otaarlee  u.  Dameron.  Hnntaville,  Mo. 
C.  D.  Leeper  Sl  Co.,  Baton  Kongo,  La. 
Michael  0.  Gorman,  Yicksbarg,  Mist. 
Bernard  Conaghan,  Yicksbarg,  Miss. 


28 

82 

11 


2% 


a  Bid  accepted. 
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OOMMBBOIAL  8TATISnC8. 

During  the  fiscal  year  the  oanal  or  harbor  firom  EleinBton  to  the  city  landing  at  the 
foot  of  Crawford  street  was  completely  closed  to  navigation  during  the  fbUowing 
periods:  July  1  to  28  and  August  22  to  December  81, 1896;  January  1  to  13,  Febru- 
ary 5  to  16,  and  June  19  to  80,  1697.  The  local  steam  ferry  and  the  Yazoo  and  Big 
Sunflower  packets  required  a  stage  of  22.5  feet  on  the  Kleinston  gauge  to  come  to  the 
eity  front.  The  Greenville,  New  Orleans,  and  Natches  packets  required  a  stage  of 
25  feet,  and  the  Anchor  Line  steamers  came  in  on  a  stage  of  from  28  to  32  feet. 

Hit  of$ieamhoat$  arrMng  tU  amd  departing  from  Viek$burg  during  the  fiscal  year  1897. 


Class. 


Tonnsge. 


I 


Draft. 


gen. 


Ottj  ef  Hsw  Orleans. 

City  of8t.Loiiii 

Hew  South 

Koming  Stars 

BloffCfly 


Bnokeye  State 

JohnK.  Speed 

State  of  Kansas 

City  of  Savannah 

T.  P.Lealhers 

Pargoad 

Imperial 

Annie  Laurie 

Bath 

Saint  Joseph 

Bees  Pritchard 

JohnF.  Allen 

Hibemia  .••.■•>■«>••... 

Atlantaa 

IToreltys  ....■■■.••■•..■ 

Yaaoniaa 

Lake  Palmyra 

ICaiy  Joyces 

Water  Msidena 

Mildreds 

Kimaa 

ICay  Flowers 

Memphis  a 

Maggies 

Bngene 

Josephine  Loviza  b 

Fifteens 

MattieM 

L. L.  B.. ••..•>. .■..••••• 

Will  Davisfr 

Blectrio 

fielle  Prince 

Henry  Marxd 

Crescents 

Alarm6 

Thomas  A.  Hendricks  h . 

Besolate6 

JohnA.Wood6 

Baymond  Homer  fr 

Crniserfr 

Wash.  Honshell  6 

Smoky  Cityd 

W.  W.  Onealfr 

Exporter  6 , 

Mississippi 

Emma  Btheridge 

Vedette 

Joseph  Henry 


J.  N.  Macomb. . 
Golden  Gate... 


Search.....* , 

Alert 

John  B.  Meigs 

Thomas  B.  Ftorence 

Colnmbis 

Tilda 

•With  one 


Side- 
wheel. 
...do.. 
...do.. 
...do.. 

Stem- 
wheel. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do 

..do.. 

..do. 

..do.. 

..do 

..do 

..do.. 

..do. 

..do. 

..do. 

..do. 

..do. 

..do. 

..do, 

..do. 

..do. 

..do. 

..do. 

..do. 

..do. 

..do. 
...do. 
do. 
do ., 
do. 
...do.. 
...do 
...do.. 
...do.. 
...do.. 
...do.. 
...do. 
...do. 
...do. 
...do.. 
...do.. 
...do.. 

Side- 
wheel. 
...do.. 

Stem- 
wheel. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

Tug., 
or  more 


l,88e.S8 

1.614.02 
840.55 
46.51 
584 

66S.t8 

1,080.27 

1,180.84 

885.55 

609.47 

584.50 

404.08 

100.81 

217.00 

277.13 

100.20 

133.00 

157.00 

85.08 

03.40 

02.84 

141 

34.04 

28.18 

10.70 

02.72 

10.07 

110.28 

50.18 

508.86 

05 

76 

78.45 
6.54 
75 

34.57 
100.12 
100.57 
280.06 
180.00 
81.86 
207.78 
087.52 
088.58 
240.06 
134.00 
549.80 
778.06 
578. 10 
880.14 
188.45 
125.44 
840 

800 
142.17 

140.80 

150 

830 

60 

75 

80.16 
barges. 


JFM. 
200 

^7 

05 

986 

252.8 

261 

252 

186 

220 

242 

210 

188 

100 

170 

150.8 

130.2 

185 

03 

78.4 

05 
123.6 

05 

00 

54.5 

00 

04.8 
111 

85 
170 
113.0 
103 

05 

86.6 
100.8 

77.6 
114.4 
188 
144 
142 
108 
137.6 
108 
105 
152 
157 
104 
201 
186.5 
174 
128 
118.2 
180 

176.0 
13L4 

120.5 
132.1 
172 

06 
116 

7L6 


Fmt. 
48 


42.6 
20.4 
40.6 

88.2 
42 

62.6 

81 

40 

48 

40.6 

27 

81.5 

82 

81 

24 

25 

16.4 

16.4 

10.8 

20 

14 

12 

11 

17 

15.0 

20 

18 

34 

22.2 

18 

24 

10.7 

28.0 

20 

10.0 

30 

28 

28 

22.5 

20 

40 

46.1 

30 

28.0 

35 

40.2 

36 

32 

20.1 

23.8 


02 
80 

22.5 

24 

38 

20 

24 

14 


Ft$t, 
&6 

8.8 

7 
2.4 

7 

0.8 

8.0 

0 

6 

6.5 

7.6 

0.0 

4.8 

5 

4.0 

8.8 

4.2 

4 

8.7 

8 

3.5 

4.8 

8.4 

2.6 

8.2 

8.2 

6.7 

4 

3.5 

4.4 

8.7 

8.5 

2.8 

2.3 

8.6 

2.8 

8.6 

4.5 

5 

4.3 

4.2 

8.0 

7 

0.7 

6 

4 

0 

8 

0.1 

0 

5 

8.7 

5.8 

7 
5 

4 

4.6 

5 

4 

8 

&0 


FLIn. 
6    0 


6  0 

8  0 

2  2 

2  0 


FLIn. 
12    0 

18  0 

0  0 

8  0 

0  0 


1  10 
1    8 

1  8 

2  0 
1  1 
1  11 


1    2 


1    0 


2  4 
1    8 

1  8 
1  10 
1    8 


1    0 


4    2 


2    0 


8    0 


8  0 
8  0 
8    0 

1  10 

2  2 


7    0 


6    0 


14 
0 

21 
7 

0 
10 
15 
88 

40 

20 

4 

812 

208 

150 

120 

7 

7 

40 
88 
8 
06 
2 
40 
4 
2 
1 
1 
1 
2 
4 
8 
1.460 
2 
1 
1 
1 
2 
2 
8 
2 
1 
2 
2 
8 

4 

1 
1 
8 
4 
8 
5 

4 
4 

4 
2 
12 
14 


ft  Tow! 
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boats. 
y\ji 


18 

14 

0 
81 

7 

• 
10 
16 
88 

40 

20 

4 

312 

208 

150 

120 

7 

7 

40 
88 
8 

05 
2 
40 
4 
8 
1 
1 
1 
2 
4 
3 
1,400 
2 
1 
1 
1 
2 
2 
8 
2 
1 
2 
2 
3 
8 
1 
1 
1 
3 
4 
8 
5 

4 

4 

4 
2 
12 
14 

1 
1 


100 

150 
46 

871 
76 

27 

121 

80 

1,812 

800 

160 

30 

1.500 

1,000 

20,000 

204 

57 

42 

408 

500 

10 

825 

10 

872 


18 


21.000 


200 


ooQie 


S' 


AfiPESVU.  V — ^BEPOBT  OV  llAJOB  WILLARD. 


1931 


—Continued. 

Claaa. 

Tonnage. 

1 

1 

1 

Draft. 

1 

1 

Varna. 

r 

I 

Pasaen. 
gera. 

flfinArftl  Comfltook     .... 

Tug.. 
...do   . 

W 
44.49 

87.74 
30.70 
18.07 
26.88 
7.08 
16.60 

Fe4t. 
76 
70.8 
76 
60 

44.6 
64 
40.4 
74 

Fset. 

16 

16.3 

16 

14 

10 

16 

1L3 

10 

F^€L 

6.8 
8.4 

4 

Ft,Jn. 

Ft  In. 

1 

6 

1 

6 

J.  B.  O'Brien  a 

7    0 
7    0 

0    0 
8    0 

Joe  Seay 

...do.. 

Harbor  tair. 

Lanrel.. 

...do .. 

1 
1 
1 
1 

1 
1 

Joea 

...do.. 

6    6 

6    9 

Claribel 

...do.. 

CSarrie CniTAiia  -  .......... 

..  do  .. 

Tronbadonr    .............. 

Yaoht 
Sloop. 

Tiannolil  OlariBaa     ■  ■■    .. 

1 

aWith  one  or  more  iMurgea. 
Nummary  of  commerce  reported. 


Artiolea. 


1896-^. 


YaaooRiyflr 

and 
tribntariea. 


Hiaaiaaippi 
Biyer. 


TotaL 


1896-96. 


YaaooBiTW 

and 
trfbatariea. 


Kiaalaaippi 


TotaL 


Cotton 

Ck>ttonaeed 

Goal 

Lumber 

Sawloga 

SteTea 

Livaatook 

Hidea  and  akina . 

Grain 

ProTlaiona 

Miaoallaneona  ... 


Total 

BatfanatadTtloa. 


ToiM. 
36,918 
44,449 


8,934 

46,300 

37.780 

6B6 

81 

7,741 

31,448 

36.726 


Tont, 

6,864 

17,137 

16,000 

7,130 

84,500 

730 

4,411 

111 

12,790 

31,861 

17,896 


Torn, 
81,377 
61,676 
16.000 
11,054 
80,700 
28,460 
6,107 
143 
30,581 
48,399 
44,131 


30,198 
39,161 


4,487 
87,000 
68,763 
101 
88 
7,448 
30,460 
80,326 


Tome, 

4,9U 

18,498 

16,000 

3,036 

80.000 

180 

340 

188 

31,836 

16,496 

14,400 


Ton§, 

36.140 

42,659 

16,000 

6,538 

67,000 

68,943 

481 

166 

38,768 

86,946 

44,626 


304,857 


186,410 


341,367 


312,946 


U7,318 


880,168 


93.318,000  14,756,600  I  $7,974,600 


18,619,000 


14,068.000 


$7,707,000 


The  large  retum  of  tonnage  of  live  stock  was  dne  principally  to  the  removal  of 
stock  from  the  overflowed  lands  during  the  recent  high-wat«r  period. 

The  decrease  in  the  erain  tonnage  was  due  to  the  constantly  Increasing  home  pro- 
duction of  com  and  other  food  stuffs. 

The  secretary  of  the  Vicksbnrg  Cotton  Exchange  reports  the  total  receipts  of  cot- 
ton for  sale  at  Vicksbnrg  from  all  sources  for  the  year  ending  June  30,  1897,  as 
8O2697  bales. 

The  Vicksburg  cotton-seed  oil  mills  report  the  total  number  of  sacks  of  cotton 
seed  receiyed  by  liyer  for  their  mills  as  694,300  sacks. 


SecefpUand 

1886-97. 

1896-96. 

ArtldM. 

Alabama    and 
Ylokaburg  and 
Viokaburg. 
Bhreveport  and 
PadfieraHroada. 

YaaooandMlaaia- 

Alabama     and 
Ylokaburg   and 
Vickaburg, 
ShroTeport  and 
Paoiflo  railioada. 

YaxooandHiaaia. 

BeoeiTed. 

Shipped. 

Beceivad. 

Shipped 

Beoeived. 

Shipped- 

BeoeiTed. 

Shipped. 

Cotton •••. 

Tont. 
38.196 

4,841 
88,666 

4:648 

Tons. 
88,710 

""88,*  948" 
1,418 

Tone. 
6,386 

18,130 
8,880 
a;  960 

IVma. 
26,900 

37,166 
8,171 

10,366 

'"88.'007" 
8,586 
755 
1.168 
6,326 
6.882 
77,686 

2\hm. 
4,770 
12.414 
4,530 
3.130 
1,470 

*""i"783' 

8.456 

86,841 

2bn«. 
36.016 

Cotton  aeed 

Coal 

Lumber 

7,230 

6,428 

6.460 

StaTea....... 

LiToatodk 

1,191 
7,877 
77,063 
18,495 

197 

86 

6.469 

67,474 

1,964 
10,000 
12,726 
41.467 

780 
6,450 
6,875 
83,666 

418 
8,180 
10,771 
14,418 

630 

Orain 

3,893 
6,305 
38,886 

Provlaiona 

Totel 

175,476 

146.247 

92,692 

78.801 

66,486 

182,060 

^f* 

Hf^^P 
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Total  receipta  of  nllroada — 
Total  shipmenta  of  railroada  . 


TratBo  westward  on  the  Yickeburg,  Shreveport  and  Pacific  Railroad  was  inter- 
rupted by  water  from  the  BUrgs  Crevaaae  (on  the  Louisiana  side  of  Mississippi  River) 
from  March  18  to  May  20, 1^7.  This  crevasse  took  place  on  the  nisht  of  March  16, 
1897,  about  10.30  o'clock.  Train  service  on  the  Yazoo  and  Mississippi  Valley  Rail- 
road north  of  Yicksburg  was  partially  interrupted  by  overflow  water  March  81,  and 
was  entirely  suspended  from  April  8  to  June  6, 1897. 


U   lO. 
IMPEOVEMENT  OF  TALLAHATCHIE  RIVER,  MI88ISSIPPL 

In  the  fiscal  year  1896  a  force  equipped  with  axes,  saws,  ezplosives, 
etc.,  worked  at  low  stages  of  the  river  from  the  moath  of  Ooldwater 
down  to  Robinson  Ferry,  2  miles  below  Sharkey,  removing  leaniug  tim- 
ber, stumps,  snags,  logs,  jams  of  drift,  etc.,  obstructing  navigation. 
Foreseeing  that  the  appropriation  of  1894  would  be  exhausted  in  a  few 
days,  a  project  for  expenditure  of  the  iunds  appropriated  for  continu- 
ing the  improvement  by  river  and  harbor  act  of  June  3, 1896,  was  sub- 
mitted Jane  12, 1896,  with  the  recommendation  that  the  party  take 
advantage  of  the  favorable  conditions  and  continue  operations  down- 
stream. As  no  action  had  been  taken  on  this  project,  work  was  sus- 
pended June  24,  when  tbe  appropriation  of  1894  ran  out. 

July  1,  1896,  telegraphic  authority  was  received  to  continue  work 
under  the  act  of  June  3, 1896.  By  that  time  the  laborers  had  scattered, 
and  reorganization  of  the  force  was  not  completed  until  July  6.  From 
that  date  to  September  24, 1896,  operations  were  continued  downstream 
from  Robinson  Ferry  to  the  head  of  Yazoo  River,  about  63  miles,  under 
the  supervision  of  Overseer  John  Schuh.  The  river  was  at  an  extreme 
low  stage  throughout  this  period,  and  effective  work  was  accomplished. 

From  Robinson  Ferry  to  Sturdivant  there  were  not  many  obstructions 
in  the  channel  compared  with  other  stretches,  but  the  banks  were 
covered  with  a  heavy  growth  of  leaning  timber.  From  Sturdivant  to 
Glendora  the  channel  was  much  obstructed  by  snags,  logs,  stumps,  and 
by  trees  which  had  caved  and  slid  into  tbe  river.  The  stretch  from 
Glendora  to  Black  Bayou,  especially  at  lower  end  of  McMullen  Place, 
was  obstructed  badly  by  tree  slides,  caving  banks,  heavy  leaning  timber, 
and  a  thick  growth  of  brush.  Below  Black  Bayou  to  Big  Bosom  the 
worst  obstructions  were  in  the  bends,  and  around  Nine  Mile  Bend  to 
Pecan  Point,  a  very  crooked  stretch,  steamboats  could  pass  with  greatest 
difficulty  on  the  low  stage,  on  account  of  snags,  logs,  etc.,  in  the  chan- 
nel. From  Pecan  Point  around  Lone  Star  Bend  to  Philipp,  the  chan- 
nel was  very  rough  on  account  of  tree  slides  and  caving  banks  in  short 
bends.  Between  Philipp  and  Min ter  City  were  two  bad  bends,  obstructed 
by  cavedin  and  sliding  trees,  in  one  of  which  the  steamer  John  F.  Allen 
had  sunk  twice.    From  Minter  City  to  Sunnyside  the  channel  was  badly 
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obstracted  by  tree  slides  in  three  bends,  and  thence  down  to  Shell- 
mound  snags,  logs,  stamps,  and  trees  were  nnmeroas.  From  Shell- 
monnd  to  the  month  the  worst  obstrnctions  encountered  were  in  the 
short  bends  and  on  the  bars  around  Eace  Track  Bend,  including  some 
large  trees  lying  across  the  channel,  and  by  caviug  and  sliding  banks 
below  the  sunken  steamship  Star  of  the  West. 

The  work  was  done  as  thoroughly  as  possible  with  the  limited  means 
available.  At  shallow  places  care  was  used  to  remove  all  obstructions, 
to  give  steamboats  full  depth  on  crossings  at  the  low  stage,  and 
generally  the  destruction  of  snags  and  logs  was  followed  by  immediate 
scour.  As  a  rule,  leaning  trees  were  felled,  trimmed,  and  cut  into  short 
lengths,  but  a  great  many  were  topped,  where  there  was  no  probability 
of  caving  or  sliding.  Trees  which  sink  when  green  were  deadened  for 
future  removal,  or  felled  and  pulled  back  from  the  river.  Points  were 
well  cleared  of  timber  and  brush,  to  relieve  opposite  bends  where  cav- 
ing. Snags  and  logs  were  pulled  out  and  cut  up,  or  destroyed  with 
explosives  if  too  heavy  or  too  deeply  embedded  to  be  hauled  out. 
Stumps  on  x)oints.  in  bends,  and  in  the  channel  were  destroyed,  and 
those  within  the  banks  were  chopped  or  sawed  close  to  the  ground. 
Trees  which  had  caved  or  slid  into  deep  water  were  destroyed  with 
dynamite,  and  those  in  shallow  places  were  pulled  ashore.  Shore  snags 
on  points  or  in  bends  were  blown  up,  and  others  were  cut  close  to  the 
ground. 

The  following  is  a  summary  of  the  work  done  from  July  6  to  Septem- 
ber 24, 1896,  viz: 

Channel  snags  pnUed,  cnt,  and  destroyed 9,328 

Btnmps  pnlled,  ont,  and  destroyed 18,103 

Shore  snags  on  t,  and  destroyed 10, 578 

Lo|(s  palled,  cnt  and  destroyed 14,248 

Leaning  trees  ont  and  destroyed 25,463 

Leaning  trees  topped 1,686 

Troesgirdled 39,»46 

Square  yards  willows  and  brush  cat 2,744 

Removed  frame  npon  which  beam  of  wreck  of  steamship  Star  of  the  West 
(sunk  1863)  rested. 

New  obstructions  are  brought  into  the  river  every  year  by  drift  and 
sliding  and  caving  banks,  and  the  shifting  and  scouring  of  the  channel 
exposes  snags  and  logs,  embedded  in  the  bottom,  from  time  to  time,  or 
lodges  them  upon  bars.  An  appropriation  sufficient  to  permit  the  sys- 
tematic clearing  of  the  banks,  in  addition  to  snagging  operations,  could 
be  expended  profitably  in  one  season  of  low  water,  would  result  in  last- 
ing benefit  to  navigation,  and  but  small  amounts  would  be  needed  for 
maintenance. 

Money  statement 

July  1. 1896,  balance  nnexpended : $4,014.16 

JnneSO,  1897,  amount  expended  daring  fiscal  year 3,489.52 

July  1, 1897,  balance  unexpended 524.64 


fAmonntthatean  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1899    10, 000. 00 
•{  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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The  foUowing  appropriations  have  been  made: 


By  act  of— 

March  8,1879 $6,000 

June  U,  1880 9,000 

March  3, 1881 3,000 

Angu8t2,1882 3,000 

July6,1884 3,000 

August  5, 1886 3,600 

Aaga8tll,1888 6,000 


By  act  of— 

September  19, 1890 $5,000 

Jiilyl3,1892 6,000 

August  18, 1894 4,000 

June  8,1896 4,000 

Totol 60,600 


OOMMERCIAL  STATUnOB. 

The  river  was  reported  navigable  to  Sharkey  the  entire  fiscal  year. 

LUt  of  $iern-whs6l  $teamhoaU  navigating  TallahaUAie  JBiver  in  jUeaZ  year  J897. 
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Yioksbnrg  and  Rhellmoond 
Viok«barg  and  Goldwator 
Eiver. 

ThoroaBA-Hendricksfr. 

.— . 

•  With  one  or  more  bargee. 


STowboat. 


The  following  light-draft  barges  were  employed  in  this  trade,  viz:  8unlig\i,  160 
tons;  Fred  Lloyd ,  165  tons;  Life  Buoy,  150  tons,  and  Geo.  W.  Bookout,  125  tons. 

Summary  of  commeroe  reported. 


Artidea. 


1886-97. 


1895-96. 


1804-96. 


1898-94. 


1882-08. 


1891-88. 


1890-91. 


Cotton 

Cotton  aeed 

Hidee  and  skion. 

LlTeatook 

Lnmber 

Stayea  

Froyiaiona 

Grain 

Saw  loga 

Kiaeellaneoaa.... 

Total , 

Batlmatod  value 


Tons. 

2,500 

7,170 

5 
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8,766 
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Tang. 
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8,867 
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31 

1,188 
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6,829 


Tons. 
4,000 

6.000 
6 
89 
1,424 
9,946 
4,200 
4,800 
19,000 
6.000 


22,434 


48,572 


70,6 


02,817 


48,871 


10,419 


63,706 


$064,000 


$1,167,000 


$2,061,000 


$2,872,000 


$008,000 


$2,428,000  i$2, 115,000 


The  Yazoo  and  Mississippi  Valley  Railroad,  operated  by  the  Illinois  Central  Com- 
pany, has  a  branch  line  from  Clarksdale  to  and  across  Tallahatchie  River  at  Philipp, 
which  is  paralleled  by  a  branch  of  the  Southern  Railway  irom  Webb  to  Jttabena, 
and  the  Southern  Railway  and  Illinois  Central  at  Qreenwood  are  competitors  for  the 
trade  of  Tallahatchie  River. 
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U  II. 

IMPROVEBfENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  t5,000  for  con- 
tinaiug  the  improvement  of  Big  Sunflower  Biver,  and  under  my  project 
of  June  24,  approved  July  7, 1896,  it  was  proposed  to  continue  the  work 
by  hired  labor  as  heretofore,  viz: 

Remoying  snags,  sanken  logs,  etc.,  in  the  channel,  catting  leaning  timber  along 
the  banks,  repairing  and  bailding  inexpensive  wing  dams  of  piling  and  brush  cat  in 
clearing  tne  banks,  where  needed  to  scour  the  bars,  and  closing  chutes  by  the  same 
means.  Work  to  begin  at  the  mouth  and  extend  upstream  as  far  as  practicable  with 
the  means  available,  special  attention  being  given  to  stretches  difficolt  of  navigation 
at  low  stages. 

"So  work  was  done  during  the  fiscal  year  ending  June  30, 1897,  for 
lack  of  plant.  The  snag  boat  Oolumbia^  the  lightest  in  the  district  and 
best  adapted  for  the  purpose,  was  required  for  use  in  Ouachita  Eiver 
and  could  not  be  spared,  and  the  amount  available  was  too  small  for 
construction  or  hire  of  a  suitable  vessel. 

Escape  water  through  crevasses  along  the  Mississippi  front  during 
the  recent  flood  of  Mississippi  Biver  is  said  to  have  brought  a  large 
quantity  of  drift  down  the  Sunflower,  and  numerous  new  obstructions 
are  reported  in  the  lower  river.  As  soon  as  practicable  it  is  proposed 
to  send  a  snag  boat  to  remove  the  worst  anags  and  logs  and  to  reor- 
ganize the  party  equipped  with  axes,  sawR,  tackle,  and  explosives  for 
work  at  low  water  in  Yazoo  and  Sunflower  rivers. 

Attention  is  invited  to  the  following  extract  from  my  report  of  1891, 
repeated  each  year  since,  viz: 

The  estimate  of  $66,000,  made  in  1879,  for  the  improvement  of  this  river  (p.  984, 
Beport  Chief  of  Engineers,  1879).  did  not  contemplate  doing  the  work  at  irregnlar 
intervals  extending  over  a  period  of  fifteen  years,  as  it  will  with  the  nsnal  appro- 
priations, but  was  made  with  a  view  to  finishing  it  in  not  more  than  three  or  four 
consecutive  seasons.  As  new  obstructions  are  added  from  time  to  time  it  is  impos- 
sible to  make  any  definite  estimate,  but  if  an  appropriation  of  not  less  than  $20,000 
is  made  it  can  be  spent  to  advantage  and  witn  economy  in  one  or  two  low- water 
seasons,  and  result  in  greater  benefit  to  navigation  and  work  of  a  more  lasting  char- 
acter than  a  larger  sum  by  smaU  aUotments  every  other  year. 

Money  statement. 

July  1,  1896,  balance  unexpended $5,000.00 

July  1,  1897,  balance  unexpended 5,000.00 

r  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    20, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867  and  of  sundj^  civil  act  of  .lune  4, 1897. 


The  appropriations  have  been  as  follows: 


By  act  of— 

March  3,1879 $20,000 

JuneU,  1880 8,000 

March  3. 1881 4,000 

August  2,  1882 5,000 

July5,1884 5,000 

August  5, 1886 5,000 

August  11,  1888 5,000 


By  act  of— 

September  19, 1890 $6,000 

July  13, 1892 5,000 

August  18,  1894 5,000 

June3,  1896 5,000 

Total 72,000 


OOMMSBCIAl.  STATICrnOS. 

Big  Sunflower  River  was  navigable  for  light-draft  boats  to  Woodbum  the  entire 
year.    During  high  stages,  March  1  to  May  15,  it  was  navigable  to  month  of  Hush- 

puokena  Creek.  ■     r\r\nii:> 
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LUi  of  BUm-wheel  $Uamboat$  ongagoi  to  MwlfsMo*  durimg  iko  ygflr. 
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•  With  one  or  more  barges.  h  Towboat 

Summary  of  eommeroo  reported. 


Arttdea. 

180^^. 

1886-96. 

1894-96. 

1898-84. 
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Estimated  value 

$702,000 

$783,000  $966,000 

1 

$988,000 

$898,000 

$1,354,000  |$946,000 

$1,240,000 

The  Yazoo  and  Mississippi  Yalley  Railroad  crosses  the  river  at  Olarksdale  and 
thence  runs  south  parallel  to  the  stream  at  distances  varying  from  5  to  20  miles. 
The  Georgia  Pacific  (Sixth)  Division  of  the  Southern  Railway  crosses  the  river  at 
Baird  with  a  line  mnning  from  Qreenville,  on  the  Mississippi  Rirer,  to  Atlanta,  6a. 


U   12. 


WATEE  GAUGES   ON  THE  MISSISSIPPI  RIVER  AKD   ITS   PRINCIPAL 

TRIBUTARIES. 

The  present  service  consists  of  twenty  two  gauges,  at  which  observa- 
tions at  8  a.  m.  and  4  p.  m.  daily  were  continued  during  the  fiscal  year 
ending  June  30,  1897,  viz:  On  Mississippi  Eiver,  at  St.  Louis,  Mo., 
Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  mouth  of  the  White  River. 
Ark.,  Lake  Providence,  La.,  Vicksburg,  Miss.,  Natchez,  Miss.,  Bed 
Biver  Landing,  La.,  Baton  Bouge,  La.,  Donaldsonville,  La.,  and  Gar- 
ronton  (New  Orleans),  La. ;  on  Ohio  Biver,  at  Louisville,  Ey.,  head  and 
footof  fidls;  on  Tennessee  Biver,  at  Florence,  Ala.j  op  Qmbf^nd 
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Eiver,  at  Nashville,  Tenn.;  on  White  River,  at  Jacksonport,  Ark.;  on 
Arkansas  Biver,  at  Little  Bock,  Ark.;  and  on  Bed  Biver,  at  Alexandria 
and  Shreveport,  La.,  and  Garland  and  Folton,  Ark. 

Becords  of  the  daily  readings  were  ftimished  the  secretary  of  the 
Mississippi  Kiver  Gommission;  copy  of  the  Florence  record  was  Air- 
nished  the  engineer  officer  in  charge  of  Tennessee  Biver;  copy  of  the 
GarroUton  record  was  sent  the  assistant  engineer  at  ^outh  Pass  of  the 
Mississippi;  copy  of  the  Jackson  port  record  was  sent  the  chief  engi- 
neer of  the  Mississippi  Levee  Gommissioners ;  and  district  officers,  levee 
commissioners,  etc.,  were  furnished  copies  of  records  upon  application. 

The  following  gauges  were  inspected  during  the  year  by  Asst.  Engi- 
neer John  Ewens,  viz: 
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Vertical  gange  on  piling  of  railway  inolioe  at  Eleinston  Land- 
ing rebuilt  from  —8  to  60  feet,  in  8  eeotiona,  vis,  —8  to  17, 
16:5  to  39,  and  38.5  to  50. 

Vertical  gange  rebailt  trcrm  —7  to  89  feet,  in  7  aectiona,  via, 
—7  to  3,  2  to  7,  6  to  13, 12  to  18.5, 17  to  26,  25  to  83,  and  31  to 
39.    Kew  bulletin  needed. 

Vertical  gange  rebuilt  from  9  to  44  feet,  in  5  eeotlone,  vis,  0  to 
19, 14  to  2:),  23  to  30,  30  to  37,  and  37  to  44.  Bulletin  moved 
dowuecream  |  mile.    New  bulletin  needed. 

Vertical  gauge  moved  from  elevator  rebuilt  on  piling  of  rail- 
way incline  from  —3  to  51.4  feet,  in  6  sectione,  vis,  —3  to  12, 
5  to  20, 18.5  to  29,  25  to  88.4,  38  to  43.5,  and  42  to  51.4.  Bulle- 
tin moved  Arom  elevator  to  old  bulkhead  about  600  feet 
above.    New  bulletin  needed. 

Vertical  gauge  on  Baring  Cross  Bridge  rebuilt  ftx>m— 2.8  to  19 
feet<,  in  2  continuous  sections,  vis,  --2.3  to  4.5,  and  4.5  to  19. 

Vertical  gauge  rebuilt  from  —2  to  4,  2  to  9, 8  to  13, 13  to  18.9, 18 
to  26.5,  and  26  to  86. 

Vertical  gange  moved  fh>m  elevator  to  foot  of  Beale  street, 
about  I  mile  below,  and  rebuilt  from  — 5  to  38  feet,  in  8  sec- 
tions, vis,  —5  to  4, 8  to  9, 6  to  12, 11  to  15.8, 15  to  20.6, 19  to  24, 
22.3  to  28,  and  28  to  38. 

Vertical  gauge  on  Memphis  and  Charleston  Railroad  bridge 
rebuilt  in  one  section  nom  —2  to  32.5. 

Deposit  of  debris  ftmn.  40  to  46  foot  mark  of  inclined  section 
on  levee  at  foot  of  Broad  street,  ranglnz  from  i  to  2  feet 
deep,  removed,  and  gauge  marks  recut,  to  oe  le^nble. 

Vertical  gauge  at  head  of  Louisville  and  Portland  Canal 
cleaned,  and  gradnations  and  numbers  repainted. 

Both  sections  of  vertical  gauge  at  foot  of  Louisville  and  Port- 
land Canal  cleaned,  and  graduations  and  nnmbera  repainted. 

Vertical  section  Afom  81  to  87  feet  rebuilt. 

Deposit  of  cinders,  mud,  etc.,  removed  ftrom  lower  part  of 
inclined  section. 

Vertical  gauge  rebuilt  fh>m  —2  to  50  feet,  in  2  sections,  via, 
—2  to  12  and  10  to  50.    New  bulletin  needed. 

Vertical  gauge  rebuilt  from  —8  to  45  feet,  in  6  sections,  via, 
-8  to  0, 7.5  to  15, 15  to  23, 23  to  81, 31  to  88,  and  86  to  45. 

Vertical  gauge  rebuilt  from  — 1  to  36  feet,  in  7  sections,  viz, 
—1  to  5, 0  to  8, 7  to  12, 12  to  17.9, 17.8  to  24, 24  to  30,  and  30  to  86. 

Lower  part  of  section  1  cleaned. 

Vertical  gauge  rebuilt  from  —2  to  80  feet,  in  8  sections,  vis, 
—2  to  6, 8  to  12.4,  and  12  to  20. 

Vertical  gauge  rebuilt  fh>m  —5  to  39  feet  in  7  sections,  vis, 
—5  to  0.2,  —1  to  4,  8  to  9.8,  8  to  15, 14  to  20.8,  20  to  28.5,  and 
27.5  to  89. 

Lower  section  of  vertical  gauge  on  railroad  bridge  rebuilt 
flmm  —7  to  0,  and  all  sections  cleaned  of  deposit 

Gauge  intact  and  in  good  order,  so  far  as  visible. 

Vertical  gauge  on  railway  bridge  rebuilt  from  7  to  82  feet,  in 
2  sections,  vis,  7  to  14.4,  and  14.4  to  32. 

Section  for  vertieal  gauge  on  piling  of  railway  indine  at 

Kleinston  Landing  built  fix>m  46  to  54  feet. 
Vertical  section  built  in  elevator  building  from  46  to  54  feet. 
Vertical  section  bnilt  at  foot  of  South  street  firom  49.2  to  54 

feet 
Vertical  gauge  at  elevator.    No  repairs  made. 
Section  of  vertical  gauge  rebuilt  from  44.5  to  50  feet. 
Section  of  vertical  gauge  at  elevator  rebuilt  from  42  to  51 

feet 
To  determine  difference,  if  any,  between  gauges  at  elevator 

and  Kleinston  Landing. 
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Gaage  readings  are  forwarded  to  this  office  by  observers  at  the  close 
of  each  week,  where  they  are  reviewed  and  filed.  Small  bonnd  books 
containing  the  original  records  noted  at  the  gauges  are  filed  at  this 
office  by  the  observers  at  the  close  of  each  calendar  year.  Copies  of 
the  gange  readings  are  sent  the  secretary  of  the  Mississippi  Biver 
CommiKsion  each  week,  and  they  have  been  published  by  that  body  in 
pamphlet  form,  with  those  of  other  gauges  on  the  Mississippi  Biver 
and  its  tributaries,  to  end  of  the  calendar  year  1896. 

Gauge  staves  are  prepared  in  advance  at  Yicksburg  and  shipped 
where  needed,  a  few  sections  being  kept  on  hand  at  stations  with  cav- 
ing banks  or  where  the  gauge  must  be  set  in  an  ex}K)sed  place.  They 
are  of  two  sizes,  the  larger  (2  by  10  inches)  being  bolted  to  bridges, 
wharves,  etc.,  where  there  is  any  degree  of  permanence,  and  the  smaller 
(2  by  5  inches)  are  spiked  to  piling  or  driven  into  the  bank  and  braced 
as  securely  as  possible  at  successive  elevations.  White  pine  or  cypress 
posts  are  used  and  the  numbers  and  graduations  in  feet  and  tenths  are 
branded  in  them,  saving  time  and  money,  giving  uniform  scales,  and 
marks  not  easily  obliterated.  Painted  gauges  are  soon  effaced,  and  the 
old  way  of  marking  graduations  with  lines  of  tacks  was  tedious  and 
expensive.  Under  the  necessity  for  a  quick  and  cheap  means  of  mark- 
ing the  large  number  of  staves  used  the  present  method  of  branding 
graduations  through  iron  stencils  and  numerals  with  copper  dies  was 
devised  some  years  ago. 

The  Engineer  gauges  are  used  by  the  Weather  Bureau  at  St.  Louis, 
Mo.,  Cairo,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  Yicksburg,  Miss.,  Don- 
aldsonville,  La.,  Florence,  Ala.,  Nashville,  Tenn.,  Alexandria^  La., 
Shreveport,  La.,  and  Fulton,  Ark.,  also  at  Natchez,  Miss.,  Bed  Biver 
Landing,  La.,  and  GarroUton,  La.,  during  flood  stages. 

The  laws  relating  to  the  water  gauges  on  the  Lower  Mississippi  and 
its  tributaries  are  as  follows:  Their  establishment  and  maintenance 
were  directed  bv  joint  resolution  of  Congress,  approved  February  21, 
1871  (sec.  5252,  Bev.  Stats.),  viz: 

Ssc.  5252.  The  Secretary  of  War  is  hereby  authorized  and  directed  to  have  water 

S^n^ee  established  and  daily  obseryations  macle  of  the  rise  and  fall  of  the  Lower 
ississippi  River  and  its  chief  tributaries  at  or  in  the  vicinity  of  St.  Loais,  Cairo, 
Memphis,  Helena.  Napoleon,  Providence,  Vicksbtir^;,  Red  River  Landing,  Baton 
Rouge,  and  Carroilton,  on  the  Mississippi,  between  the  mouth  of  the  Missouri  and 
tbe  Gulf  of  Mexico;  and  at  or  in  the  vicinity  of  Fort  Leavenworth,  on  the  Missouri; 
Rock  Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio;  Florence,  on  the 
Tennessee;  Jacksonport,  on  the  White  River;  Little  Rock,  on  the  Arkansas,  and 
Alexandria,  on  the  Red  River,  and  at  such  other  places  as  the  Secretary  of  War  may 
deem  advisable.  The  expenditure  for  the  same  shall  be  made  from  tbe  appropriation 
for  the  improvement  of  rivers  and  harbors,  but  the  annual  cost  of  the  obserrationa 
shall  not  exceed  the  sum  of  five  thousand  dollars. 

The  river  and  harbor  act  of  Aagast  11, 1888,  provided  a  permanent 
indefinite  appropriation  for  the  purpose  of  secnring  aninterrapted 
ganging,  as  follows: 

Ssc.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gausing  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  S>t  in  joint  resoln- 
tion  of  the  twenty-first  of  February,  eighteen  hundred  and  seventy-one,  upon  the 
application  of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to 
draw  his  warrant  or  requisition  Arom  time  to  time  upon  the  Secretary  of  the  Treasury 
for  such  sums  as  may  be  necessary  to  do  such  work,  not  to  exceed  in  the  aggregate 
for  each  year  the  amount  appropriated  in  this  act  for  such  purpose :  Provided,  however, 
That  an  itemized  statement  of  said  expenses  shall  accompany  the  Annual  Report  of 
tbe  Chief  of  En^ineem, 
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The  amouDt  appropriated  in  the  act  of  Augast  11, 1888,  was — 

For  gauging  the  waters  of  the  Lower  Misuse) ppi  River  and  its  tributaries,  as  pro- 
Tided  for  in  joint  resolntion  of  twenty-first  of  Febrnary,  eighteen  hundred  and 
seventy-one, nine  thousand  six  hundred  dollars:  Provided,  That  three  thousand  six 
hundred  dollars  of  same  is  authorized  to  be  expended  in  paying  the  expenses  of 
gauging  the  said  waters  during  the  fiscal  year  ending  June  thirtieth,  eighteen  hun- 
dred and  eighty-eight. 

The  same  act,  in  the  item  of  appropriation  for  continuing  operations 
upon  the  reservoirs  at  the  head  waters  of  the  Mississippi  Eiver,  pro- 
vided as  follows: 

And  the  Secretary  of  War  shall  cause  such  ^augings  to  be  made  at  or  near  St.  Paul 
during  the  annual  operation  of  said  resei*voir8  as  shall  determine  accurately  the 
discharge  at  that  point,  the  cost  of  same  to  be  paid  out  of  the  annual  appropriation 
for  ganging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

It  was  evident  from  the  beginning  that  the  appropriatioit  of  $5,000 
a  year  was  not  sufficient  to  cover  the  expenses  of  observations,  repairs, 
and  frequent  inspection  essential  to  accuracy.  In  1872  M^jor  Merrill, 
who  established  the  original  gauges,  recommended  that  the  appropria- 
tion be  increased  to  tll,000  for  extending  the  service  in  accordance 
with  the  joint  resolution  of  1871,  and  in  1873  he  recommended  $6,000  as 
necessary  for  maintenance  of  the  original  gauges.  (Beports  Chief  of 
Engineers,  1872,  p.  435,  and  1873,  p.  523.) 

After  the  appropriations  for  rivers  and  harbors  became  biennial, 
various  expedients  had  to  be  resorted  to  to  maintain  the  service  ei\joined 
by  the  joint  resolution  of  1871.  In  1878  payments  for  observations 
stopped  for  lack  of  funds,  but  a  number  of  observers  kept  up  the 
records  without  compensation.  In  1884  a  deficiency  appropriation  was 
made  for  their  continuance.  In  1886  the  Mississippi  Eiver  Commission 
paid  the  observers,  and  inspected  and  repaired  the  gauges  on  the  Mis- 
sissippi Kiver  to  prevent  the  loss  of  continuous  records.  In  1887-88 
the  available  funds  were  exhausted,  and  readings  were  continued  vol- 
untarily by  the  observers. 

For  these  reasons  section  6  was  put  in  the  river  and  harbor  act 
of  1888. 

With  an  accumulated  deficiency  of  $17,900  from  1871  to  1888  (under 
intended  appropriations  of  $5,000  a  year),  the  service  had  deteriorated 
greatly.  Nearly  all  the  gauges  had  to  be  rebuilt,  and  the  bulletins  on 
the  Mississippi  River  needed  extensive  repairs. 

The  full  amount  authorized  by  section  6  of  the  act  of  1888,  $9,600 
per  annum,  was  allotted  by  the  Chief  of  Engineers  for  gauges  under 
this  office,  and  for  discharge  measurements  at  St.  Paul,  Minn.,  for  the 
fiscal  years  1889, 1890,  and  1891.  In  1889  and  1890  the  gauges  were 
rebuilt  and  kept  in  good  condition;  larger  bulletins- were  purchased 
and  erected  along  the  Mississippi;  the  old  bulletins  were  repaired  and 
painted  and  used  in  extending  the  service  to  the  tributaries,  and  four 
new  gauges  were  established,  increasing  the  cost  for  observations 
alone  by  this  sum  of  $540  per  annum,  with  additional  charges  for 
inspections  and  repairs.  The  payments  made  during  the  fiscal  year 
1889  were  $2,834.17  for  the  preceding  year,  and  $4,310.18  for  1889,  a  total 
of  $7,144.35,  and  the  total  expenses  of  1890  amounted  to  $7,723.53. 
•  •*•*•• 

Notwithstanding  the  above,  I  was  notified  at  the  close  of  August, 
1896,  that  the  Comptroller  of  the  Treasury  now  designates  allotm^its 
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under  section  6  of  the  act  of  Angost  11^  1888,  as  fiscal-year  appropria- 
tions, and  that  any  unexpended  balances  at  the  close  of  each- fiscal 
year,  against  which  there  are  no  outstanding  liabilities,  should  be 
deposited. 

Under  existing  decisions  a  fiscal  year  appropriation  of  not  to  exceed 

$6,000  is  provided,  of  which  8^  per  cent  is  allotted  for  discharge 

'  measurements  at  St.  Paul,  Minn.,  leaving  but  $5,500  a  year  for  the 

gauges  under  this  office,  the  cost  of  which  was  given  at  $6,000  in  the 

report  of  1887,  exclusive  of  the  four  gauges  add^  since  1888. 

This  amount  is  not  sufficient  for  the  purpose.  The  value  of  the 
records  depends  upon  accurate  observations  and  precise  elevations  of 
the  gauges,  which  should  be  checked  frequently  by  levels  to  estab> 
lished  lynches.  The  instability  of  river  banks  at  the  majority  of  the 
stations  requires  that  an  assistant,  with  level,  rod,  and  appliances  for 
minor  repairs,  should  visit  and  inspect  them  at  frequent  intervals,  and 
also  without  delay  whenever  observers  report  accidents  to  the  gauges 
by  steamboats,  barges,  or  other  causes,  or  whenever  there  is  reason  to 
believe  that  the  gauge  staves  have  shifted  or  been  moved  by  the  effect 
of  caving  and  sliding  banks.  Furthermore,  the  conditions  each  year 
are  not  the  same.  Just  now  nearly  all  the  gauges  need  rebuilding,  all 
the  bulletins  require  repairs  and  painting,  and  those  on  the  main  river 
are  worn  out  and  should  be  replaced  with  a  more  permanent  kind. 
One  year's  expenses,  therefore,  may  be  double  that  of  the  succeeding 
year. 

•  •  •  •  •  *  • 

As  the  work  at  St.  Paul,  Minn.,  consists  of  discharge  measurements 
during  operation  of  the  reservoirs  at  headquarters  of  the  Mississippi, 
a  different  class  of  work,  under  another  officer,  and  without  connection 
with  the  gauges  on  the  lower  river  and  its  tributaries,  it  is  recommended 
that  it  be  provided  for  by  separate  appropriation. 

A  number  of  the  large  bulletins  erected  in  1890  along  the  Lower  Mis- 
sissippi are  worn  out,  and  all  twelve  should  be  replaced  as  soon  as  pos- 
sible. The  rapid  deterioration  of  wooden  frames  from  constant  exposure 
to  the  elements,  frequent  changes  of  location  when  near  caving  banks, 
and  continual  wear  and  tear  of  shifting  the  heavy  iron  plates  in  their 
grooves  twice  a  day  uses  up  the  present  form  of  bulletin  in  five  to  six 
years.  With  a  view  to  improving  this  branch  of  the  service,  plans  have 
been  prepared  for  frames  of  wroughtiron  pipe,  the  first  cost  of  which 
will  be  considerably  greater  than  those  made  of  wood,  but  their  dura- 
bility will  make  them  cheapest  in  the  end.  The  present  iron  plates, 
^  by  40  by  46  inches,  are  too  heavy,  on  account  of  wear  in  fitting  them 
m  the  grooves,  especially  if  warped  or  expanded,  and  the  difficulty  and 
risk  of  changing  them  in  a  strong  wind.  Aluminum  at  present  is  too 
expensive,  and  it  is  doubtful  if  paper  fiber  of  sufficient  rigidity  without 
bulk  of  thickness  can  be  had.  So  far  as  determined,  the  best  style  of 
plate  appears  to  be  one  of  wire  mesh  mounted  on  round  iron  frames, 
with  numbers  and  characters  riveted  or  otherwise  fastened  to  the  wire. 
This  would  necessitate  double  the  number  of  plates  now  used,  which  are 
lettered  on  both  sides,  but  will  give  least  resistance  to  wind  pressure. 

The  estimated  cost  of  twelve  bulletins  is  $2,700,  and  the  charges  for 
transportation  and  erection  probably  will  increase  the  amount  to  $3,000 
at  least.  If  a  simpler  form  of  plate  can  be  devised,  this  estimate  may  be 
reduced  $500  to  $600. 

The  posting  of  bulletins  at  a  number  of  stations  will  have  to  cease 
soon  until  they  are  replaced. 
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Money  9taiement. 

July  1, 1S96,  amount  aTailable 16,600 

JoneSOy  1897,  amount  expended  daring  fiscal  year 6,000 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1899  9, 600 

Snbmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  aets  of  1866  and  1867  and  of  sandry  oivil  act  of  Jane  4, 1897. 

My  last  report  gave  the  amount  available  July  1, 1896^  as  $5,645.83, 
bat  uDder  decision  of  Oomptroller  of  the  Treasury  that  it  is  a  fls<^-year 
appropriation,  the  unexpended  balance  from  the  preceding  year  has 
been  deducted  in  the  above  statement. 

lUmUed  gtatemmi  of  expendUnm  dwring  ikeJUedl  year  ending  June  SO,  1897,  enbmitted 
in  oamplianoe  ufith  requiremente  of  seetian  6  of  river  and  harbor  aoi  of  1888, 

Observations: 

Pay  of  21  permanent  mage  keepers  firom  Joly  1, 1896,  to  Jane 

80, 1897,  inclasive .* $3,720.00 

Inspections  and  repairs : 

Pay  of  assistant  engineer,  one  mooth  at  $150,  and  five  months 

and  three  days,  at  $175  per  month $1,042.60 

Traveling  expenses  of  assistant  engineer  while  inspecting 

gauges 281.63 

Pay  of  employees  hired  to  assist  gauge  inspector  and  to  re- 
pair gauges  and  balletins 44.10 

Material  for  repair  of  gauges 138.19 

Transportation  of  material  for  repair  of  gauges 12. 94 

Repairs  of  gauge  bulletin  at  St.  Louis,  hLo 27.76 

Leather  instrument  case  for  gauge  inspector 10. 00 

Charcoal  for  heating  brands  for  marking  gauges 2. 50 

1,600.61 

Offloe  expenses  and  oontingsnoies: 

Pay  of  clerk,  eleyen  days,  at  $140  per  month 61 .  33 

Pay  of  clerk,  two  months,  at  $100  per  month 200.00 

ShelTing  for  filing  records 7.00 

Telegrams 1.97 

Telephonehire 10.19 

270  49 

Total 6,600.00 

The  appropriations  and  allotments  for  this  work  have  been  as  follows: 

Allotments  from  general  appropriations  for  examinations,  surreys,  and  oon- 
tingencies  of  rnrers  and  harbors  by  acts  of— 

March  3, 1871 $6,000 

June  10, 1872 6,000 

March8,1873 5,000 

June  23^  1874 5,000 

Maroh3,1875 5,000 

Specific  appropriations  by  river  and  barbor  acts  of— 

Aagustlil876 6,000 

June  18»  1878 6,000 

Haroh8,1879 6,000 

June  14, 1880 6,000 

Maroh3>1881 6,000 

August  2, 1882 6,000 

Deficiency  aot  of  March  12,1884 2,100 

Specific  appropriations  by  riTer  and  harbor  acts  of— 

July  6,1884 6,000 

AiiKast6,1886 6,000 

AUottea  firom  specific  appropriation  by  river  and  harbor  act  of  August  11, 

l^ggg _ .."!.. r ••...... ...r. 8  700 

DefldaBiyiiVorOetobiii/isS  ^600 
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Allotments  from  permanent  iippropTUtion  made  by  section  6  of  rirer  and 
harbor  act  of  Aagust  11, 1888,  for  fiscal  years,  viz: 

1890 $9,000 

1891 8,700 

1892 5,100 

1898 5,500 

1894 6,500 

1806 5,500 

1896 5.500 

1897 6,500 

Total 129,700 

The  followiDg  statemeut  shows  the  disposition  of  the  funds  appor- 
tioned to  this  work : 

Amount  expended  to  Jane  30. 1897 $119,587.88 

Amoont  of  deficiency  appropriation  of  October  19, 1888,  not  need 3. 000. 00 

Balance  of  appropriation  by  act  of  Angnst  11, 1888,  not  expended 1, 566. 29 

Balance  of  allotment  for  fiscal  year  1890.  not  expended 1, 281. 66 

Portion  of  allotment  for  fiscal  year   1891  withheld  at  United  States 

Treasury  onder  ruling  that  only  $6,000  can  be  drawn  each  fiscal  year . .  3, 518. 34 

Balance  of  allotment  for  fiscal  year  1896,  not  expended 145. 83 

Total,  as  aboTe 129.700.00 

CompartMon  of  highest  water  offisoal  year  1897  with  highest  preriodslg  recorded  eince 
eataoliehment  o/preeeut  gauges. 


Tear 

gauge 

was 

esUb- 

liahed. 

Bleva- 
tion  of 
gauge 
sero 
above 
Cairo 
datum 
plane. 

Eleva- 
tion of 
gauge 

sero 
above 
mean 

Gulf 
level  at 
Biloxi, 
Miss,  a 

Highest  water  previ- 
ously recorded  on 
preabnt  gange. 

Highest  water 

during  fiscal  year 

ending  June 

80,1897. 

RelaUon  to 
previous  high- 
eat  reoord. 

Date. 

ing. 

IWt 
35.05 
52.17 
35.60 

48.10 
50.40 

4L90 

49.05 

48.60 
48.87 

38.45 
30.60 
17.45 
46.60 

72 

29.60 
56.30 
33.35 
31.20 
38.26 
35.70 
28.50 
84.85 

Date. 

Ing. 

Above. 

Be- 
low. 

8tLonls,Ho 

Cairo,  ni 

Memphis,  Tann.... 

H©Ieiia,Ark 

Mouth  White  BIT. 
er.Ark. 

Lake  Provldenoe, 
La. 

Yiokshorg,  Miss... 

Katohes,Miss 

Bed  River  Land- 
ing,  La. 

Baton  BoaseiLa... 

DonaldsvilM^La.... 

CarroIIton,  La 

Louisville,  Ky.  (up- 
per). 

Loaisville,K7.aow. 
er). 

Florence.  Ala 

Kashville,  Tenn.... 

Jaoksonport,  Ark.. 

Little  Rook,  Ark... 

Alexandria,  La 

ShroTeport,  La 

Garland,  Ark 

Fulton,  Ark 

1871 
1871 
1871 

1871 
1871 

1071 

liTl 
1871 
1871 

1871 
1890 
1872 
1871 

1871 

1871 
1878 
1871 
1871 
1871 
1800 
1890 
1890 

F€€t. 

400.23 
290.84 
208.97 

161.98 
128.73 

89.82 

88.04 
38.89 
28. 8S 

20.06 

610. 14 

20.91 

6419.76 

6392.86 

6418.08 

F«et 
878.97 
209.58 
182.71 

140.72 
107.47 

68.86 

44.78 
15.63 
2.59 

-1.20 
-62.12 
-  0.85 
6396.60 

687L59 

6396.77 

May  19,  1892.. 
Feb.  27. 1883... 
Mar.28,24,Apr. 

4,6,1890. 
Apr.  30.  1886.. 
Mar.  31,  1890.. 

June  2, 1892... 

Apr.24.25,1890 
Apr.  23,  1890.. 
JuDe27,l»92.. 

June  28, 1892.. 
June  23, 1893.. 
June  22, 1883.. 
Feb.  16, 1884... 

do 

Jan.  22, 1882... 

do 

Mar.  14,  1890.. 
May  21,  1892.. 
June  12, 13, 1892 
May  28,1892.. 
Mar.  24,  1894.. 
May  28,24,1892 

May  2.... 
Mar.  25,26. 
Mar.  20... 

Apr.4.... 
Mar.29... 

Mar.30... 

Apr.  16  . . . 
May  1,2, 6. 
May  14, 15. 

May  13-15. 
May  18.... 

do  .... 

Feb.  28.... 

do.... 

Mar.l9... 
Mar.  20... 

Jan.7 

Jan.  21.... 
Apr.14.15. 
Apr.li-13. 
Mar.  24... 
Mar.  28... 

Put. 

80.96 
5L62 
37.68 

61.75 
52.42 

44.40 

52.45 
49.83 
50.20 

40.65 
32.85 
19.10 
85.80 

61 

32.50 
49.26 
28.85 
23.20 
26.25 
24.10 
27.57 
28.60 

FMf. 

"'ioB' 

8.65 
2.02 

S.60 

3.40 
1.23 
L33 

2.20 
2.25 
L65 

2.90 

FteL 

5 
.56 

'iifio 
11 

"i*05 
4.50 

24L50 
64.46 
161.27 
223.44 
244.78 

220.24 
48.20 
140.01 
202.18 
228.62 

8 

12 

1L60 

.98 

6.26 

a  Mississippi  River  Commiasioa  pwllminary  valve,  2U6  ftet  above  Cairo  datum  plane. 
h  Preliminary  valoe. 
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Compariion  of  lowe$t  water  of  iUoal  year  1897  with  loweet  previoueljf  recorded  einee 
eetahliskment  ofpreeent  gaugee. 
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PBELIMINAEY  EXAMINATION  OP  COLDWATEE  RIVER,  MISSISSIPPI. 
[Printed  to  Hbuae  Doo.  No.  lU,  Fifty-fourth  Congreaa,  aeoond  aeaaion.] 

Office  of  the  Ohief  of  ENaiNEEBS, 

United  States  Army, 
Washingtony  D.  0.,  December  5, 1896. 
SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report  of 
August  16,  1896,  by  M%j.  J.  H.  Willard,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Ooldwater  River,  Mississippi, 
made  to  comply  with  provisions  of  the  river  and  harbor  act  of  June  3, 
1896. 

It  is  the  opinion  of  Major  Willard,  concurred  in  by  the  division  engi- 
neer, Col.  J.  W.  Barlow,  Corps  of  Engineers,  and  by  me,  that  this  river 
is  at  present  not  worthy  of  improvement  by  the  United  States. 
Very  respectfiilly,  your  obedient  servant, 

W.  P.  Craiohill, 
Brig.  Oen.y  Chief  of  Engineere. 


Hon.  Daniel 


8.  Lamont, 
Secretary  of  War. 
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report  of  maj.  j.  h.  whxard,  corps  of  engineers. 

United  States  Engineer  Office, 

VieJuburgj  Mist.^  August  15^  1896. 

General:  In  compliance  with  instrnctionB  contained  in  yonr  letters 
of  June  15  and  Angnat  11, 1896, 1  have  the  honor  to  submit  the  follow- 
iDg  report  respecting  Gold  water  River,  Mississippi,  a  preliminary  exami- 
nation of  which  was  directed  by  section  8  of  river  and  harbor  act  of 
June  3, 1896. 

Goldwater  River  has  its  source  in  Marshall  Gounty,  northwestern 
Mississippi;  flows  in  a  southwesterly  direction,  formiug  the  boundary 
between  DeSoto  and  Tate  counties;  thence  follows  an  irregular  course, 
in  a  general  southerly  direction,  through  Tunica  and  Quitman  counties 
to  its  confluence  with  the  Little  TaUahatchie  at  the  head  of  the  main 
Tallahatchie  River. 

An  examination  of  the  stream  was  directed  by  section  2  of  the  river 
and  harbor  act  of  June  18, 1878,  which  also  called  for  an  estimate  of 
cost  of  improvement,  and  to  comply  with  these  requirements  Captain 
Benyaurd,  under  date  of  January  2, 1879,  reported  on  this  and  other 
tributaries  to  the  Tazoo  system,  the  portion  referring  to  Goldwater 
River  being  as  follows: 

The  Upper  Goldwater— that  is,  above  the  Jnnotion  of  the  Tazoo  Paaa-  jb  not  navi- 
ffatedy  as  the  commerce  of  the  country  is  more  economicaUy  accommodated  by  wagon 
transportation  to  the  Mississippi  Kiver  on  the  west  and  by  the  Mississippi  and  TerL- 
nessee  Railroad  on  the  east.  F  rom  its  Jnnction  with  the  Yazoo  Pass  it  flows  through 
Tunica  County,  when  it  Joins  the  Tallahatchie.  This  distance  is  about  SO  miles. 
There  are  no  special  natural  obstructions  to  be  noted,  those  that  abound  in  the  stream 
being  the  numerous  snags,  logs,  and  overhanging  trees  which  extend  throughout  its 
entire  length,  and  the  improvement  necessary  would  constitute  tiieir  removal.  For 
this  purpose  it  would  be  necessary  to  have  a  flatboat  fitted  out,  such  as  was  rocom- 
meuaed  for  the  Upper  Big  Sunflower,  and  to  commence  work  at  the  upper  limit,  say 
Yazoo  Pass,  and  work  downstream,  cutting  the  leaning  timber  and  removing  the 
snags  and  logs  that  constitute  the  obstructions.  The  cost  of  this  improvement  I 
estimate  at  $&,000.    (Report  Chief  of  Engineers,  1879,  p.  986.) 

On  account  of  the  prevalence  of  yellow  fever  throughout  the  greater 
part  of  this  district  during  the  summer  and  fall  of  1878,  it  was  imprac- 
ticable to  get  full  information,  and  in  1880  Major  Benyaurd  caused  a 
second  examination  to  be  made,  the  report  of  which  was  as  follows: 

Unttbd  Statks  Enoinkbr  Officb, 

MemphUf  Tmn,^  June  19, 1880. 

Major  :  In  accordance  with  your  inBtructionB,  I  have  made  an  examinatipn  of 
Goldwater  and  Tallahatchie  rivers,  running  through  the  counties  of  De  Soto,  Tunica, 
Coahoma,  Tallahatchie,  and  La  Flore,  in  the  State  of  Mississippi,  and  respectfully 
submit  the  following  report: 

I  commenced  the  examination  of  Goldwater  about  SO  miles  below  Memphis,  Tenn., 
proceeding  down  the  river  in  a  skiff  pulled  by  two  skiffmen.  For  the  first  60  miles, 
to  Prattsville,  the  river  was  at  a  low  sta^e,  narrow  and  crooked,  and  we  met  a  great 
number  of  jams  extending  across  the  river,  over  which  we  had  to  drag  our  skiff. 
Near  PrattsviUe  we  encountered  a  solid  jam  about  one- fourth  of  a  mile  long,  and  on 
walking  down  the  bank  of  the  river  for  about  5  miles  1  found  several  simiKr  jams, 
resembung  those  on  Bed  River  above  Shreveport  before  their  removal.  On  making 
inquiries  1  was  informed  the  jams  extended  for  a  considerable  distimce  down  the 
river  and  that  they  had  been  in  for  a  number  of  years.  In  order  to  get  below  them 
I  had  the  skiff  hauled  by  wagon  to  Hudsons  Ferry,  a  distance  of  17  miles  by  land 
and  about  50  miles  by  water.  From  Hudsons  Ferry  upward  I  fonnd  the  river 
entirely  unsuitable  for  navigable  purposes.  Below  the  ferry  the  river  widened  out 
into  a  good  navigable  river  for  25  miles,  when  it  became  again  narrow  and  crooked 
for  about  5  miles.  We  found  three  slight  jams,  below  which  we  readily  passed. 
Below  this  point  the  river  was  about  half-bank  full  and  to  the  mouth  we  found  a 
good  navigable  stage  of  water. 

In  passing  down  the  river  I  only  saw  one  small  town  on  the  banks,  located  about 
25  miles  above  the  mouth  of  the  river,  named  Belen.    It  contains  four  stores  and 
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about  50  inhabitants.  The  nayigable  nortion  of  Goldwater  runs  throngb  a  thinly 
settled  country,  a  large  portion  of  the  land  beinff  covered  with  heavy  cane  and  tim 
ber.  Very  little  busincstt  in  done  on  the  river,  although  the  lower  part  is  navigable 
for  about  six  months  in  the  year.  I  was  informed  there  had  been  no  steamboats  on 
it  for  many  years,  with  the  exception  of  the  U.  S.  steamer  Florence,  which  went 
up  the  river  40  miles  last  year  improving  the  channel.  The  only  water  craft  used 
at  present  on  the  river  consists  of  ferryboats  to  cross  the  stream  at  various  points, 
one  flatboat  to  carry  staves,  and  at  Belen  they  had  one  large  skiff  having  a  water 
wheel  worked  by  hand,  capable  of  carrying  25  bales  of  cotton,  and  two  large  dug- 
outs fastened  together  and  capable  of  carryin^^  6  bales  of  cotton.  What  little  busi- 
ness is  done  on  &e  west  bank  goes  to  the  Mississippi  River  and  on  the  east  bank  to 
the  Mississippi  and  Tennessee  Railroad. 

Tallahatchie  River  is  formed  by  a  junction  of  Cold  water  and  Little  Tallahatchie 
rivers,  in  Coahoma  County,  and  runs  to  its  mouth,  a  distance  of  about  210  miles, 
where  it  empties  into  the  Yazoo  River. 

From  the  mouth  of  Coldwater  to  8harkeys  Landing  on  the  Tallahatchie,  a  dis- 
tance of  100  miles,  the  river  runs  through  a  wild  and  thinly  settled  country. 

From  Sharkeys  Landing  to  the  mouth,  a  distance  of  110  miles,  the  river  runs 
through  a  well-settled  and  very  rich  country,  being  one  of  the  finest  cotton  districts 
in  the  Southern  States.  During  the  cotton  season  two  steamboats  run  from  Vicks- 
bnrg  to  Sharkeys  Landing  every  week,  but  during  the  summer  season  this  is  reduced 
to  one  steamboat  per  week. 

For  six  months  in  the  jeAT  the  whole  of  the  Big  Tallahatchie  River,  and  for  100 
miles  up  the  Coldwater,  is  navigable  without  any  further  improvement. 

From  inquiries  made  from  planters  living  near  the  river  and  from  steamboat  men 
running  on  the  Tallahatchie  and  Yazoo  rivers,  I  am  informed  it  would  be  no  benefit 
to  improve  the  upper  part  of  Tallahatchie  above  Sharkeys,  nor  any  portion  of  Cold- 
water  River,  for  tiie  business  is  so  small  and  so  readily  accessible  to  the  Mississippi 
River  on  the  west  and  to  the  Mississippi  and  Tennessee  Railroad  on  the  east  that 
the  business  ofi^ered  on  the  river  would  not  be  sufficient  to  pay  a  single  steamboat  to 
run ;  consequentlv,  if  no  steamboat  would  run  on  that  part  of  the  two  rivers,  any 
improvement  made  would  be  useless. 

During  the  last  fall  the  U.  S.  steamer  Florence  did  a  large  amount  of  work  on 
Coldwa&r  and  Tallahatchie  rivers  in  cutting  and  removing  overhanging  trees  and 
deadening  timber  on  the  banks.  The  work  done  below  Sharkeys  has  given  satisfac- 
tion to  the  steamboat  men,  but  the  work  done  above  that  point  they  state  is  of  no 
benefit  to  them.  Tbev  request  me  to  respectfully  recommend  to  you  that  any  fature 
work  done  on  the  Tallahatchie  River  should  be  done  below  Sharkeys  Landing,  and 
that  it  consist  of  the  removal  of  snags  from  the  channel  by  a  light-draft  snag  boat 
in  the  low- water  season. 

I  have  the  honor  to  remain,  veiy  respeotfrilly, 

J08BPH  BUBMST. 

Mi^.  W.  H.  H.  Bbnyaubd, 

Corps  of  Engineers,  U,  8.  A. 
(Report  Chief  of  Engineers  1880,  p.  1322.) 

The  river  and  harbor  act  of  1879  appropriated  $7,000  for  improving 
the  stream^  and  the  act  of  1880  app  opriated  $4,000  for  coutinaing  the 
work.  No  benefits  to  commerce  resulted  from  the  expenditures,  and  in 
1881  M%jor  Benyaord  reported  as  follows: 

No  appropriation  was  asked  for  last  vear,  and  none  will  be  asked  for  this  year,  as 
the  natnre  of  the  Coldwater  is  snch  that  boats  conld  not  navigate  it  with  saiety 
withont  the  expenditure  of  a  large  amount  of  money^  whioh  I  do  not  deem  the  com- 
merce of  the  country  would  warrant  at  the  present  time.  The  upper  portion  of  the 
river  is  obstructed  for  several  miles  by  solid  jams  from  one-fourtn  to  one-half  of  a 
mile  in  length,  resembling  those  on  Red  River  above  Shreveport,  La.,  before  their 
removal;  and  the  navigable  portion  of  the  stream  runs  through  a  thinly  settled- 
country,  a  large  portion  of  the  land  being  covered  with  heavy  cane  and  timber. 
(Report  Chief  of  Engineers  1881,  p.  1418.) 

Snbseqnent  reports  contain  similar  recommendations.  Ko  fhrther 
appropriations  were  made,  and  in  1885  the  work  was  dropped  from  the 
list  of  duties  of  the  district. 

In  his  report  of  January  2,  1879,  Captain  Benyaurd  advocated 
improvement  of  the  river  below  Tazoo  Pass  only,  a  distance  of  about  80 
miles,  stating  that  the  upper  river  was  not  navigated,  the  commerce  of 
the  country  being  more  economically  accommodated  by  wagon  trans- 
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poitation  to  Mississippi  Biver  od  the  west,  and  by  the  Mississippi  and 
Tennessee  (now  the  Illinois  Central)  Railroad  on  the  east.  In  1884  the 
Lonisville,  i^ew  Orleans  and  Texas  Railway  (now  tiie  Tazoo  and  Mis- 
sissippi Valley  Railroad,  operated  by  the  Illinois  Central  Company), 
was  completed  from  Memphis  to  New  Orleans,  the  upper  division  run- 
ning about  midway  between  Coldwater  and  the  Mississippi.  What  is 
known  as  the  Tallahatchie  branch  of  that  road  runs  from  Clarksdale,  on 
Big  Sunflower  River,  southeast  to  the  Tallahatchie,  touching  the  lat- 
ter stream  at  Swan  Lake,  Sturdivant,  and  Minter  City,  and  crossing  it 
at  Philipp.  Yazoo  Pass,  a  bayou  and  lake  (Moon  Lake),  formerly  con- 
nected the  Coldwater  with  the  Mississippi  near  Delta,  Miss.,  but  was 
closed  by  a  levee  in  1871,  and  since  1878  the  entire  country  drained  by 
the  Coldwater  has  been  secured  against  overflow  by  the  cooperation 
of  the  Mississippi  Biver  Commission,  the  State,  and  the  Tazoo  and 
Mississippi  Valley  Bailroad  Company,  making  navigation  dependent 
upon  the  natural  drainage  of  the  stream.  The  lands  of  the  Yazoo  Delta, 
when  cleared,  are  the  most  fertile  in  the  Mississippi  Valley,  and  the 
advent  of  railroads,  the  protection  against  floods,  and  the  productive 
soil  offer  great  inducements  to  settlement. 

At  present  there  is  little  steamboat  trade  in  Coldwater  River.  Tow- 
boats  and  tugs  make  occasional  trips  at  high  stages  to  bring  out  barges 
of  staves  for  export  to  foreign  countries  and  saw  logs  for  the  mills  at 
Vicksburg  and  other  places  on  the  Mississippi,  but  they  are  so  irregu- 
lar and  uncertain  that  it  is  impracticable  to  procure  reliable  re|)orts  of 
the  business  done  or  estimate  the  possible  benefits  to  be  derived  by 
opening  the  river  to  navigation  at  lower  stages. 

At  the  time  of  making  the  original  report  upon  Coldwater  River, 
January  2,  1879,  Captain  Beuyanrd  also  submitted  a  plan  for  the 
improvement  of  Tallahatchie  River  from  the  mouth  of  Coldwater  to  head 
of  Yazoo  River.  This  plan  contemplated  thorough  work,  in  two  succes- 
sive seasons,  for  the  removal  of  snags,  logs,  leaning  timber,  eta,  and 
the  destruction  of  the  wreck  of  the  ocean  steamship  Star  of  the  Wentj 
sunk  by  the  rebels  in  18G3  opposite  Fort  Pemberton,  about  8  miles 
above  the  mouth.  It  was  understood  that,  like  all  works  of  this  nature, 
even  once  thoroughly  done,  it  would  require  appropriations  for  main- 
tenance from  time  to  time  to  remove  new  obstructions  brought  into 
the  river  every  year  by  drift  and  sliding  and  caving  banks,  snags,  and 
logs  embedded  in  the  bottom  and  exposed  by  the  shifting  and  scouring 
of  the  channel,  and  the  rapid  growth  of  timber  and  brush  along  the 
banks. 

The  river  and  harbor  act  of  1879  appropriated  $6,000  for  beginning 
work  in  Tallahatchie  River,  and  each  succeeding  act  has  contained 
small  appropriations  for  its  continuance,  amounting  in  all  to  $50,500. 
By  the  terms  of  the  acts,  $5,000  of  the  appropriation  of  1880,  $2,000  of 
the  appropriation  of  1881,  and  all  of  the  appropriation  of  1882,  a  total 
sum  of  $10,000,  were  required  to  be  expended  in  what  is  known  as  Little 
Tallahatehie  River,  above  mouth  of  Coldwater  to  Batesville,  a  stretch 
not  recommended  for  improvement.  This  work  resulted  in  no  benefit, 
as  there  was  no  local  traffic  in  that  part  of  the  stream,  and  the 
obstructed  condition  of  the  river  below  mouth  of  Coldwater  prevented 
boats  from  running,  except  at  the  highest  stages. 

It  is  understood  that  the  appropriation  of  $4,000  for  Tallahatchie 
River  by  act  of  June  3, 1896,  must  suffice  for  two  years,  and  hence  tlie 
total  sum  provided  for  nineteen  years'  work  below  mouth  of  Coldwater 
is  $40,500,  or  $500  in  excess  of  the  estimate  of  1879  for  two  years'  work. 
Before  the  improvement  was  undertaken  the  river  was  navigable  to 
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Sharkey  Landing,  about  65  miles  above  the  month,  for  about  six  months 
of  the  year,  but  the  passage  of  steamboats  was  difficult  and  dangerous 
on  account  of  snalgs  and  leaning  timber.  Above  Sharkey  to  mouth  of 
Cold  water  it  was  next  to  impossible  for  boats  to  run  at  any  stage,  the 
leaning  timber  along  both  banks  nearly  meeting  across  the  stream. 
Boats  now  run  to  Sharkey  the  year  round,  and  above  that  landing  to 
Goldwater  River  at  high  stages.  During  the  current  year  effective 
work  was  done  above  Sharkey,  so  far  as  the  limited  means  available 
would  permit,  and  is  now  in  progress  below  that  place,  but  there  is  no 
permanency  of  improvement. 

At  present  there  are  only  five  farms  in  cultivation  between  Sharkey 
and  the  mouth  of  Goldwater,  but  the  land  is  fertile  and  said  to  be  cov- 
ered with  a  fine  growth  of  marketable  timber,  and  thorough  work  for 
the  improvement  of  navigation  of  that  stretch  of  river  would  be  an 
inducement  to  settlement.  The  railroad  is  at  a  considerable  distance, 
and  the  wagon  roads  so  bad  that  hauling  is  out  of  the  question  during 
protracted  wet  weather.  The  country  along  Goldwater  is  more  acces- 
sible to  the  railroad  and  more  thickly  settl^  than  upper  Tallahatchie, 
there  being  several  small  villages  on  or  near  the  stream  below  Yazoo 
Pass.  If  the  improvement  of  Tallahatchie  River  were  completed 
thoroughly  from  the  Yazoo  to  the  Goldwater,  in  accordance  with  the 
originid  plan,  it  might  be  advisable  to  extend  work  up  the  latter  stream 
to  Yazoo  Pass,  or  perhaps  beyond;  but,  in  my  opinion,  such  work  at 
the  present  time  would  result  in  no  benefit  to  commerce  or  navigation, 
and  would  be  a  useless  expenditure.  •  •  • 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Major  J  Carps  of  Engineers. 
Brig.  Qen.  W.  P.  Graighill, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  IndoTMinent.] 

U.  8.  ENaiNEER  Office,  Southwest  Division, 

Washington^  D.  0.,  August  26^  1696. 
Respectfully  forwarded  to  the  Ghief  of  Engineers,  United  States 
Army. 

The  conclusion  of  the  district  engineer  that  this  stream  is  at  present 
unworthy  of  improvement  is  fully  concurred  in. 

J.  W.  Barlow, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 
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APPENDIX  V. 


IMPROVEMENT   OP  ARKANSAS    RIVER   AND    OP   CERTAIN    RIVERS 
ARKANSAS  AND  MISSOURI. 


IN 


REPORT  OF  C APT,  WILLIAM  L.  8IBERT,  CORPS  OFENOINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVBMJSNTB. 


1.  RemoTing  obstruotioDS  in  Arkansaa 

River,  Arkansas  and  Kansas. 

2.  Arkansas  River,  Arkansas. 

3.  White  River,  Arkansas. 


4.  Black  RiTer,  Arkansas  and  Missonri. 

5.  Cnrrent  River,  Arkansas  and  Missouri. 

6.  St.  Francis  River,  Ai  kansaa. 

7.  St.  Francis  River,  Missouri. 


■XAMIKATIOK. 

8.  Neosho  River,  Kansas. 

8URVXTS. 


9. 


Arkansas  River  at  Little  Rock,  Van- 
buren,  and  Fort  Smith,  Arkansas. 

10.  Arkansas  River  at  Pinebluff,  Arkan- 

sas. 

11.  White  River,  Arkansas. 


12.  Buffalo  Pork  of  White  Riyer,  Arkan- 

sas. 

13.  St.  Frands  River,  Arkansas  and  Mis- 

sourL 


United  States  ENaiNBEB  Office, 

Mount  NehOj  Ark.y  July  15y  1897. 
General  :  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  tiscal  year  1897  of  the  following  works  of  river  and  harbor  improve- 
lent  under  my  charge. 

•  #•*••• 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibebt, 

Captain  of  BngineerM. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineertj  U.  B.  A. 


Vx. 

REMOVING  obstructions  IN  ARKANSAS  RIVER,  ARKANSAS  AND  KANSAS. 

Object. — ^To  remove  (otherwise  than  by  permanent  works)  obstructions 
to  navigation. 

Project. — Originally  to  raise  and  destroy  snags,  cut  overhanging  tim- 
ber, remove  bowlders  and  ree&  by  blasting  and  dredging,  and  to  cut 
out  sand  bars  by  temporary  wing  dams.  The  survey  of  the  river  with 
a  view  to  project  for  permanent  improvement  was  included  under  this 
head. 

Since  appropriations  for  permanent  improvements  were  made,  blast- 
ing, dredging,  and  dams  have  been  omitted  from  the  project  under  this 
h^id,  leaving  the  customary  snagging  operations  only. 

1949 
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OPERATIONS  OF  PREVIOUS  TEARS. 

The  operations  since  1867  are  shown  on  page  1650  of  Annnal  Report 
for  1896. 

PROGRESS  OF  WORK. 

The  Arkansas  Biver  has  in  the  State  of  Arkansas  about  370  miles  of 
caving  banks;  most  of  the  bars  are  built  upon  and  many  of  the  channel 
crossings  are  over  rock  heaps.  The  caving  banks  make  continual  con- 
tributions of  snags;  the  wearing  away  of  sand  bars  brings  the  older 
accumulations  into  the  channel,  and  removing  snags  from  the  crossings 
allows  the  sand  to  wash  and  expose  others. 

All  of  these  go  to  make  snagging  operations  a  continuous  necessity. 

The  evidence  of  pilots  and  masters  is  that  in  the  permanent  reaches 
of  the  river  the  condition  has  been  materiaUy  improved;  in  the  shifting 
channels  the  relief  is  only  temporary. 

In  the  lower  reaches  of  the  Arkansas  Biver  its  current  is  checked  by 
the  floods  of  the  Mississippi;  the  snags  and  logs  diifting  toward  that 
stream  are  deposited  in  the  bed  of  the  Arkansas  in  all  conceivable 
shax>es.  In  the  absence  of  current  the  snags  make  no  ^^  breaks."  conse- 
quentiy  the  dangers  to  navigation  are  greatly  increased. 

Snagging  operations  will  be  necessary  as  long  as  there  is  a  caving 
timber^  bank  and  a  shifting  channel;  they  should  not  be  diminished 
for  many  years,  and  could  profitably  be  increased. 

OPERATIONS  OF  THIS  FISCAL  YEAR. 

There  were  no  ox)erations  under  this  appropriation  until  in  June. 
Prior  to  this  time  the  snag  boats  were  operated  under  the  appropriation 
for  improving  Arkansas  River. 

The  n.  8.  snag  boat  Beauregard^  after  making  repairs  at  Pine  Bluff, 
was  operated  for  eleven  days  in  June  between  Richland  and  Bick- 
ers Bend,  32  miles.  One  hundred  and  forty -nine  snags  were  removed/ 
81  trees  cut,  and  4  drifts  broken  up. 

PLANT. 

The  XJ.  S.  snag  boats  Wichita  and  Beauregard  are  the  two  snag 
boats  owned  by  this  appropriation.  Both  have  wooden  hulls  and  are 
in  bad  condition.  The  Beauregard  hull  was  launched  in  July,  1893, 
but  deteriorated  so  rapidly  that  it  was  necessary  last  year  to  rebuild 
the  main  deck  forward  of  the  capstans.  The  boat  was  last  inspected 
by  the  steam  vessel  inspection  service  June  10, 181)7,  and  the  local 
inspectors  report  many  defective  places  in  the  hull.  The  boat  also 
draws  about  6  inches  more  water  than  when  first  built. 

The  present  hull  of  the  Wichita  was  built  in  1888;  in  1895  it  was 
placed  on  the  Memphis  dock  and  extensively  repaired.  In  the  summer 
of  1896  further  repairs  were  made,  and  when  inspected  June  11, 1897, 
was  found  to  be  in  very  bad  condition.  It  is  the  opinion  of  the  local 
inspectors  that  the  boat  can  be  used  for  another  year  from  that  date, 
provided  extra  precaution  be  used.  The  inspectors  state  that  they  can 
not  recommend  her  being  used  for  a  longer  i>eriod.  The  cabin  of  this 
boat  was  built  in  1881;  the  boilers  were  also  built  then.  The  cabin  is 
not  now  worth  a  new  hull,  and  the  boilers  are  not  considered  safe  for  a 
steam  pressure  over  150  pounds  to  the  square  inch. 

Taking  the  present  condition  of  the  two  boats  into  consideration,  it  is 
safe  to  say  when  the  snagging  season  of  1898  arrives  the  Wichita  will 
be  unserviceable  and  the  Beauregard  will  have  to  be  placed  on  a  dock. 

The  repairs  needed  will  be  extensive  and  costiy,  and  when  completed 
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the  boat  will  not  draw  less  than  26  inches,  which  is  too  great  draft  for 
work  daring  extreme  low  water,  when  snagging  operations  are  mostly 
needed.  One  boat  can  not  keep  the  navigated  portions  of  the  river 
clear  of  snags.  The  defects  of  all  wood  hulls  for  snag  boats  have  been 
often  shown  in  the  earlier  reports  of  the  Chief  of  Engineers,  and  it  is 
believed  to  be  false  economy  to  baild  such  boats.  They  do  not  cost  as 
much  as  an  all-steel  hull  or  a  combination  hull,  but  they  are  soon  twisted 
by  the  stresses  due  to  snagging,  their  draft  increases  rapidly  with  each 
year,  due  to  absorption  of  water  by  the  wood ;  they  decay  rapidly  on  ac- 
count of  the  excessive  heat  in  the  hold  caused  by  the  leakage  of  steam 
from  thecapstan  engines  and  from  poor  ventilation  due  to  many  necessary 
bulkheads.  It  is  therefore  recommended  that  the  Wichita  be  replaced 
with  a  new  boat  having  an  all-steel  hull  or  a  combination  hull,  and 
with  engines  sufficiently  large  for  the  boat  to  be  used  as  a  towboat 
when  not  engaged  at  snagging.  It  is  also  recommended  that  an  all- 
steel  hull  or  a  combination  hull  be  built  for  the  cabin  and  machinery  of 
the  Beauregard. 

To  procure  a  new  boat  and  a  new  hull  for  the  Beauregard  it  is  esti- 
mated that  $38,000  will  be  required. 

Money  statement 

July  ly  189S,  balance  unexpended $20,686.06 

June  90, 1897,  amount  expended  during  fiscal  year 2,613.47 

July  1,1897,  balance  unexpended 18,072.59 

July  1,1897,  outstanding  liabilitiee 900.00 

July  1,1897,  balance  available 17,172.59 

'  Amount  (estimated)  required  for  work  annually 35, 000. 00 

Amount  that  can  be  profitably  expended  for  maintenance  in  fiscal  year 

ending  June  30, 1899 85,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPBOPBIATIONS. 

Appropriations  for  ox)erating  snag  boats  on  the  Arkansas  Biver  have 
been  made  intermittently  since  1832.  Many  of  the  early  appropriations 
were  combined  with  those  of  other  rivers  without  stated  distribution 
of  funds.  The  estimate  of  exx)enditures  is  not  given  as  absolute,  but 
as  a  dose  approximation. 

July  3, 1832  (less  $38  carried  to  surplus  fund) $14,962.00 

March3,1835 40,000.00 

March  3, 1837 25,000.00 

Jnly  7, 1838  (less  $1,115.66  carried  to  surplus  fund) 38, 884. 34 

From  appropriations  1842-1844  (estimate) 80,000.00 

August  30, 1852  (less  $269.47  carried  to  surplus  fund) 39,730.53 

From  appropriations  1866-1878  (disbursements  reported  by  Colonel  Suter) .  344, 831. 59 

March  3, 1879  (part) 30,000.00 

Jnne  14, 1880  (part) 35,000.00 

March  3, 1881  (part) 25,000.00 

August  2, 1882 35,000.00 

Jnly  5,1884 36,000.00 

August  5, 1886 19,875.00 

Augurtll,1888 25,000.00 

September  19, 1890 20,000.00 

July  13, 1892 20,000.00 

August  17, 1894 20,000.00 

Jime8,1886 20,000.00 

^        Total  appropriations 1 869,283.56 

K«peiidodtoJune30,1896 848,597.40 

Unexpended  July  1,1896 ^gi^^ed-t^y-W    20,686.06 
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OOMMESOB* 


The  commerce  of  this  stream  is  reported  under  the  head  <*  Improve- 
ment of  Arkansas  Biver^  Arkansas." 


Va. 

DfFROVEMENT  OF  ARKAN8AB  RIVER,  ARKAKflAa 
ORiaiNAL  CONDITION. 

In  addition  to  such  obstmctions  as  snags,  the  channel  of  this  river 
was  for  nearly  all  of  its  length  of  a  shifting  character  and  was  ob- 
structed by  sand  bars  fed  by  caving  banks.  In  the  upper  reaches 
there  were  some  reefis  of  rock. 

ORIGINALLY  ADOPTED  PROJECTS  AND  ADDITIONS. 

Prior  to  1886  works  upon  this  river  were  special  improvements  of 
detached  reaches,  generally  with  immediate  reference  to  confining  the 
channel  to  drawspans  of  bridges  or  the  water  fronts  of  towns,  and  to 
the  improvement  of  some  especially  difficult  crossing. 

The  project  and  estimate  for  the  improvement  of  the  whole  river  was 
made  in  three  parts :  Annual  Report  Chief  of  Engineers,  1885,  page  1603, 
for  improving  Arkansas  River  from  Little  Rock  to  mouth,  $2,538,544; 
Annual  Report  Chief  of  Engineers,  1888,  page  1386,  for  improvement 
between  Fort  Gibson  and  Little  Rock,  at  a  cost  of  91,307,935,  and  House 
Ex.  Doc.  No.  90,  Forty-ninth  Congress,  first  session,  for  improvement 
between  Arkansas  City,  Kans.,  and  Fort  Gibson,  $1,696,900.  The  act 
of  August  11, 1888,  adopto  a  project  for  improving  Arkansas  River 
flrom  Wichita,  Kans.,  to  the  mouth,  mentioning  distinctly  the  plans, 
which  include  the  estimates  from  Little  Rock  to  the  mouth  and  from 
Fort  Gibson  to  Arkansas  City,  Kans.,  and  by  implication  approves  the 
estimate  for  improvement  between  Little  Rock  and  Fort  Gibson.  No 
estimate  has  ever  been  made  or  approved  for  the  improvement  of  the 
river  between  Arkansas  City,  Kans.,  and  Wichita,  Kans. 

The  estimates  for  improving  the  reach  from  Little  Rock  to  the  mouth 
and  from  Little  Rock  to  Fort  Gibson  were  based  upon  an  improvement 
by  permeable  dikes  alone,  and  by  dredging,  whereas  the  act  of  August 
11, 1888,  authorizes  the  application  of  any  of  the  methods  set  forth  in 
the  projects  for  the  three  reaches  at  such  points  between  Wichita, 
Kans.,  and  the  navigable  mouth  of  the  Arkansas  River  as  the  Secretary 
of  War  may  direct. 

The  application  of  those  approved  methods  that  have  been  most 
effective  will  largely  increase  the  estimate  for  improving  the  reaches 
between  Fort  Gibson  and  Little  Rock  and  between  Little  Rock  and  the 
mouth.  Under  date  of  August  29,  1896,  authority  was  granted  for 
cidling  the  estimate  for  completing  the  project  for  improving  Arkansas 
River  from  Wichita,  Kans.,  to  the  mouth  *<  Indefinite." 

PBESENT  APPROVED  PBOJEOT. 

To  remove  rock  and  gravel  reefs  by  blasting  and  dredging,  to  con- 
tract the  channel  by  dikes  or  dams,  permeable  or  solid,  of  such  construc- 
tion as  the  local  conditions  require,  and  to  hold  the  channel  so  obtained 
by  revetment,  where  necessary,  from  Wichita,  Kans.,  to  the  mouth,  the 
object  being  to  secure  a  channel  not  less  than  6  feet  in  depth  from  Little 
Rock  to  Mississippi  River,  via  White  River  Cut-off,  and  not  less  than 
2  feet  in  deptJi  above  Little  Rock,  Ark. 
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1953 


WORK  DONE  IN  PRBVIOtrS   YEARS. 

The  work  done  in  previoas  years  is  shown  on  pages  1652-1655  of 
Annual  lieport  for  1896. 

OPERATIONS  DURINO  FISCAL  YEAR  1897. 
SNAOOINO  OPERATIONS. 

The  operations  of  snag  boats  is  not  contemplated  in  the  project  for 
the  permanent  improvement  of  this  river,  but  the  last  two  river  and 
harbor  acts  have  made  provisions  for  this  class  of  work,  payable  from 
this  appropriation.  The  greater  portion  of  this  year's  operations  has 
been  in  the  lower  reaches  of  the  river.  The  quarter  boat  Monterey  was 
sent  to  that  part  of  the  river  to  assist  the  snag  boat  in  clearing  of  tim- 
ber the  most  rapidly  caving  banks.  The  tabulation  below  gives  the 
amount  of  work  and  the  localities  where  done. 

Abstract  of  snagging  operations. 


Month. 

Boat. 

Between— 

Snags  re- 
moved. 

Trees 
cut. 

Driftaie- 
moTed. 

July 

Auguat 

September* 
October 

Beauregard... 

Wicbit'a'.'.'.'.;! 
Beauregard... 

Do 

Quarter  boat.. 

WichlU 

Beauregard... 

Wichita 

Beauregard... 
Quarter  boat.. 
Beauregard... 
Quarter  boat.. 
Wichita 

Hannaberry  Landing  and  Mulberry 

Knotta  Island  and  Montonia  Bend 

129 

186 
«1 
318 
348 

18 
76 

*"""637' 
924 

2,159 

13 

124 

210 

765 

6.250 
458 

6,345 

13 
18 

Little  Bock  and  Devils  Bend 

I 

Douglaa  B^nd  and  Dulin  Bend ^  - . .  - ,  - 

87 

'22 

November 

Gtooee  Bar  and  Silver  Lake. ................ 

Do 

Little  Rock  and  Lewisburg 

89 
207 
200 

00 

Do 

White  Kiver  and  Cooks  Point 

4 

December  . 

Eagle  Beud  and  Trundles 

2 

Do 

Como  and  Sawmill  bends 

4 

Do 

Silver  Lake  and  Bed  Fork 

January... 
Do..... 

Irene  Bend 

Red  Fork  and  Irene  Bend 

•Tune  ...... 

Little  Rock  and  Trundles 

97 

Total 

1,096 

17,879 

101 

*  Also  removed  wreck  of  steamer  Bracelet. 
OPEEATIONS  FOE  TEMPOEABY  IMPEOVEMENT. 

At  many  of  the  shoals,  more  especially  below  Little  Bock,  there  are 
several  channels,  none  of  which  have  in  them  during  low  stages  suffi- 
cient water  for  navigation  purposes.  These  channels  are  very  shifting, 
and  as  they  lie  in  reaches  of  river  in  which  works  for  permanent  im- 
provement have  not  been  commenced  authority  was  obtained  to  close 
all  but  one  of  the  channels  at  the  most  troublesome  shoals  by  low  dams 
or  spur  dikes  built  of  brush  and  sand  bags.  The  height  of  these 
structures  was  limited  to  one-half  to  1  foot  above  the  stage  of  water 
existing  when  the  work  was  done.  Works  of  this  temporary  nature 
were  built  at  Fergus  Bar,  Swan  Lake,  Samples,  and  Silver  Lake,  all 
of  which  are  below  Pine  Bluff. 

Fergus  Bar. — This  was  contraction  work  and  was  done  with  c5lored 
labor  from  Pine  Bluff.  It  consisted  of  two  spur  dikes  from  left  bar 
with  a  total  length  of  337  feet,  of  one  pole-crib  dike  of  250  feet,  from 
right  bar  to  which  was  added  160  feet  of  training  wall,  a  total  of  737 
linear  feet  of  work.  The  two  spurs  and  the  training  wall  were  built 
by  laying  bunches  of  loose  brush  parallel  to  line  of  dam  and  weighting 
same  with  sacks  filled  with  sand,  base  about  5  feet.  The  water  was 
very  shallow  where  this  kind  of  work  could  be  done.  The  pole  crib 
was  built  in  about  20- foot  sections,  6  feet  wide,  and  as  deep  as  necessary, 
floated  to  position,  filled  with  brush,  and  sunk  with  sand  bags. 

Swan  Lal'c. — A  dam  300  feet  long  closing  left  chute     The  dam  was 
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built  of  fascines,  9  inches  by  10  feet,  of  small  willows,  laid  at  right  angles 
to  line  of  dam,  covered  with  sacks  enough  to  sink,  and  other  layers  of 
fascines  and  sand  bags  were  added  as  was  found  necessary,  according 
to  depth  of  water  and  amount  of  scour.  It  was  found  very  diflBcult  to 
lay  the  foundation  mat  across  chute  on  account  of  rapid  scour.  Colored 
labor  was  used. 

Samples, — Five  hundred  linear  feet  of  dam  to  close  right  chute.  This 
work  was  nearly  completed,  witliout  plan  t,  by  colored  labor.  The  water 
was  too  swift  and  deep  and  the  bottom  scoured  too  rapidly  to  permit 
the  use  of  fascines  as  at  Swan  Lake,  so  the  mat  was  woven  in  sections 
of  about  12  by  IG  feet,  floated  into  pla<;e,  and  sunk  with  sand  bags. 
The  foundation  mat  was  laid  clear  across  the  chute,  but  the  bottom 
was  quicksand  and  the  scour  was  very  rapid.  As  many  as  four  layei*s 
of  mat  and  sacks  were  necessary  to  bring  dam  up  to  the  top  of  water 
that  was  originally  but  2  feet  deep.  As  soon  as  the  quarter  boat  Monte- 
rey and  two  barges  came  the  work  was  quickly  completed.  Fully  one- 
half  the  river  was  in  the  (^hute. 

Silver  Lake. — This  work  was  supposed  to  close  the  two  right  chutes 
which  existed  during  low  water,  but  it  really  amounted  to  an  extension 
of  the  right-hand  bar  for  750  feet  in  nearly  the  middle  of  the  river,  and 
acted  as  a  training  wall  for  the  current,  confining  the  space  on  the 
crossing  to  about  700  feet.  Mat  was  single  weave,  20  feet  wide.  The 
first  2W  feet  was  woven  in  the  water  and  the  balance  from  mat  boat. 
No  trouble  was  experienced.  The  bottom  was  not  quicksand,  and  did 
not  scour  fast  in  front  of  mat,  although  the  cross  current  for  the  first 
460  feet  was  strong.    Only  one  layer  of  mat  was  used. 

The  brush  used  at  eacli  place  was  cut  from  the  bars  near  by. 


Exhibit  of  field  exjyendi 

uvesj  account  of  temporary  relief 

1 
rtTpUs  Bar.     SAvan  Lake. 

Samploa. 

Silver  Lake. 

TjaImf  And  siiDervlBioD ................>...... 

<I353.83 
163.00 
43.00 

$179.  25 
123.  00 
43.07 

$643.37 

424.50 

12.60 

3.40 

22.50 

$499.25 
232.25 

SAAkfl  Rnd.  tWino. ......... ................... 

Sundries     ................................... 

Nails  Mid  wire 

3.75 

J^n^                 ^..--T -T 

Total 

55U.83 

345.32 

1,10«.27 

735.25 

Exhibit  of  quantities  of  material  used,  account  of  temporary  relief. 


Per^oB  l^ar.     Swau  Lake. 

Samples. 

10.500 
30 

112 
20 
60 

250 

SUverLake. 

Sacks 

Twine 

Brush 

Kails 

nuniher.. 

poutula.. 

conls.. 

uouiida.. 

4,000  1               3.000 
20  1                     20 
55  '                     4U 

C500 

50 

102 

Wire            

do.... 

125 

Rope 

'.'..'..'. do 

OPEEATIONS  FOE   PERMANENT   IMPROVEMENT. 

Bruce  Island,— The  dipper  dredge,  building  at  Fort  Smith  at  the 
first  of  the  year  was  completed  and,  in  tow  of  the  chartered  steamer 
Wm.  Druhe  No.  ^,  left  for  Bruce  Island  August  6, 1896.  The  river  was 
falling  rapidly  and  the  steamer  could  not  pass  over  the  shoals  just 
above  Beaver  Dam.  The  ciredge  machine  not  having  been  tested  and 
accepted  from  the  builders  before  leaving  Fort  Smith  the  test  was 
made  in  the  shoals  over  which  the  Bruhe  could  not  pass.  During  the 
test  the  main  cable  supporting  the  A  frame  wa|^brpk§n  ia#4,i!?as  not 
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replaced  until  October  6, 1896.  The  dredge  then  continaed  digging 
through  the  shoals  between  Beaver  Dam  and  Bruce  Island.  While 
working  in  the  shoal  at  foot  of  Choctaw  Chute  the  side  bracing  on  the 
boom  was  broken.  This  was  repaired  by  the  crew  of  the  dredge, 
the  material  required  being  obtained  at  Fort  Smith,  Ark.  Not  until 
November  30, 1896,  did  the  dredge  arrive  at  the  site  of  its  work,  the 
shoals  at  head  of  Choctaw  Chute.  Here  a  channel  2,975  feet  long,  70 
feet  wide,  and  3  feet  deep  at  low  water  was  dug.  This  work  was  com- 
pleted on  March  2,  and  the  dredge,  in  tow  of  the  United  States  snag 
boat  Beauregard^  was  taken  to  Little  Eock,  Ark.  In  connection  with 
the  dredging  done  at  this  locality  the  dam  in  Cherokee  Chute  was 
rebuilt  with  riprap  stone  on  brush-mattress  foundation.  This  dam  was 
originally  built  in  fiscal  year  1890  for  the  purpose  of  closing  Cherokee 
Chute  at  6-foot  stage  of  less.  It  failed  after  a  short  while  on  account 
of  insufficient  bank  protection  at  the  ends  of  the  dam,  a  cut  115  feet 
wide  being  made  around  the  island  end  and  one  30  feet  wide  around 
the  other  end.  The  work  of  rebuilding  was  begun  January  15, 1897. 
The  plant  used  was  cordelled  from  Fort  Smith.  The  old  dam,  a  pile 
structure,  was  filled  with  brush  and  stone.  The  new  work  across  the 
cuts  was  of  riprap  stone  on  brush  mattress  40  feet  wide.  The  shore 
protections  at  each  end  of  the  dam  are  revetments  extending  100  feet 
downstream,  a  mattress  60  feet  wide  being  used  at  the  high-bank  end 
and  one  40  feet  wide  at  the  island  end.  The  graded  banks  were  cov- 
ered with  a  4  to  6  inch  layer  of  quarry  spawls,  over  which  was  placed 
a  layer  of  riprap  stone.  This  layer  varied  in  thickness  from  12  inches 
at  low  water  to  6  inches  at  top  of  the  work,  which  at  island  end  was 
12-foot  stage  and  at  high-bank  end  was  20-foot  stage.  The  dam  is  6 
feet  wide  on  top.  The  side  slopes  are  1  on  2  and  2  on  3.  The  height  of 
dam  is  6.5-foot  stage  along  the  old  portion,  but  the  island  end  is  grad- 
ually raised  to  12-foot  stage  and  the  high-bank  end  is  gradually  raised 
to  9-foot  stage.  The  dam  was  completed  on  February  23,  and  the 
fleet  started  to  Eeid's  Bend  the  next  day. 

Exhibit  of  field  expenditures,  rebuilding  dam  at  Bruce  Island, 


Cost  per 
unit. 


Cost  per 
item. 


Total. 


Grading  bank. 

Labor,  gradlBg  225  lineal  feet , 

Brttth, 

Cuttiiigand  handling,  170  cords 

Hauling,  170  cords 

Weaving  mattress 

Filling  old  dam 

Bope.150  ponnds 

Wire,  1,000  ponnds 


$0.34 


1.017 
.881 


.08 
.02 


$76.55 


172. 81 
56.25 
40.10 
70.58 
12.00 
20.00 


$70.55 


Total  cost,  170  cords  in  place 

Stone. 


Labor,  quarry,  1,580  cubic  yards. , 
•lv< 

'  ngs 
Gordelling  and  placing  stone. 


ublc  yardi 
SzplosiVes  (per  cubic  yard  of  stone). 
Labor,  loading   ' 


;  stone  onto  barges . 
dpla  '      ^ 
Quarry  privilege.. 


2.222 


.445 
.042 
.143 
.523 


702.02 

67.15 

226.42 

828.06 

50.00 


Total  cost,  1,580  cubic  yards  of  stone  in  work. 
MiteeUaneous. 


1.187 


Tranafer  of  plant  from  and  to  Fort  Smith . 

Bopaira  to  plant 

Property  purchased 


130.07 
52.00 
116. 30 


Total  coat  of  dam., 


877.74 


1,874.55 


298.43 


2,627.27 


VjQQQie 


^ 
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Near  Fort  Smith. — This  was  repair  work  and  was  coufined  to  placing 
additional  brash  mattresses  around  the  outer  ends  of  the  two  dikes 
just  above  the  mouth  of  Poteau  River,  and  in  filling  a  gap  in-the  north 
end  of  Suter  Dike.  The  brush  was  purchased  delivered  at  the  work 
and  was  placed  by  hired  labor.  The  stone  for  Dikes  E  and  F  was  pur- 
chased and  placed  in  the  same  manner;  that  for  Suter  Dike  was 
purchased  delivered  in  the  work. 

Exhibit  ofJUld  ^xpendittarea  repairing  dikes  near  Fort  Smith,  Ark, 
DIKE  S. 


Brash corda. 

Polos do... 

Wire poands. 

stone cubic  yards. 


Rope. 


. ponnds 


WeAving  mattress squares. 

Placing  stone.. ^ cable  yards. 


Total.. 


Quanti- 
ties. 


34 
1.3 
100 

96 
200 

50 

96 


Cost  per 
unit. 


$1.00 
1.50 


1.00 
.06 
.476 
.290 


Cost  per 
item. 


$34.00 
1.95 
2.50 
96.00 
16.00 
23.90 
27.84 


202.19 


DIKE  F. 


Brnsh cords. 

Poles do... 

Wire pounds. 

Stone cubic  yards . 

Rope poanda. 

Weaving  mattress »q  iiarea . 

Placing  stone en  bio  yards . 


Total. 


58.5 

$1.00v 

$58.50 

4.5 

1.50 

6.75 

150 

.023 

3.40 

185 

1.00 

185.00 

310 

.08 

24.80 

112 

.323 

36.18 

185 

.232 

42.92 

357.55 


SUTER  DIKE. 


Brush cords.. 

Poles - do — 

Wire pomids.. 

Weaying  mattress sqiiaroa . . 

Stone  in  place c  u  bic  y  n  r d  s . , 

Stone  in  place do 

Unclaasified  labor 


2      I 

50      , 
30 

74.8  I 
72 


$1.00 

1.50 

.023 

.559 

1.60 

1.19 


Total. 


$20.00 

3.00 

1.15 

16.77 

119.68 

85.68 

2.40 


248.68 


Fletchers  Bend. — The  revetment  of  this  bend  was  not  completed 
between  low  water  and  8foot  stage  during  fiscal  year,  1890.  The  por- 
tion of  the  bank  above  low  water,  protected  by  mattress  alone,  held 
well,  and  nothing  was  done  this  year  toward  the  completion  of  this 
revetment.  At  the  foot  of  the  bend  two  stone  dikes  on  brush  mattress 
foundation  have  been  built  this  year.  The  upper  dike,  K,  is  222  feet 
long,  with  foundation  mattress  60  feet  by  203  feet;  width  of  dike  on 
top  is  8  feet;  elevation  at  shore  end  is  7-foot  stage;  at  outer  end  is 
4.3-foot  stage.  Oonstruction  was  begun  March  1,  1897,  and  the  work 
was  completed  June  22,  1897.  The  lower  dike,  L,  is  490  feet  long,  with 
foundation  mattress  60  feet  by  500  feet;  width  of  dike  on  top  is  10  feet; 
elevation  of  shore  end  is  9  foot  stage,  and  of  outer  end  is  2-foot  stage. 
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Shore  protection  at  end  of  dike  extends  from  a  point  50  feet  npstream 
fix>m  the  dike  to  a  point  200  fset  downstream;  the  mattress  is  40  feet 
wide,  the  riprap  carried  to  18-foot  stage.  Construction  was  commenced 
February  20, 1897,  and,  excepting  the  final  filling  to  form  of  about  200 
feet  of  the  outer  end,  the  work  was  completed. 

Beids  Bend  Revetment — Six  thousand  five  hundred  and  ten  feet  of 
caving  bank  protected,  bank  grnded  to  15-foot  stage,  and  riprap  Inid  to 
16-foot  stage,  except  3  sections,  168  feet,  208  feet,  and  160  feet  long, 
which  were  graded  to  15-root  stage,  but  riprapped  to  12, 10,  and  8  foot 
stages,  respectively.  The  graded  i>ortionH  of  bank  not  covered  by  rip- 
rap are  planted  with  Bermuda  grass.  The  revetment  is  not  continuous. 
The  first  or  upstream  section  is  4,085  feet  long;  the  sf'cond  section, 475 
feet  below  the  first  section,  is  400  feet  long;  the  third  section,  140  feet 
below  the  second,  is  2,025  feet  long.  Seven  thousand  two  hundred  and 
forty-five  linear  feet  of  mattress  was  woven,  485  feet  was  lost  by  break- 
ing of  cables  during  high  water.  Construction  commenced  March  3 
and  work  was  suspended  June  14,  until  low- water  season,  when  riprap- 
ping  of  bank  between  low  water  and  6-foot  stage  will  be  completed. 
The  stone  was  purchased  delivered  on  bank  at  Ives  Point,  Scotts  Eddy, 
Natural  Steps,  and  Hoss  Hollow^  the  brush  and  pofes  delivered  on 
barges  at  brush  fields,  25  to  55  miles  below  the  works,  and  the  piles  at 
the  works. 

Dikes  at  foot  of  Reids  Bend. — Construction  of  three  dikes  was  begun 
here.  Dike  M  to  be  permeable  pile  dike  190  feet  long.  Dike  N  to  be  per- 
meable pile  dike  310  feet  long,  and  Dike  O  to  be  riprap  stone  dike  460 
feet  long.  The  foundation  mattress  for  all  dikes  to  be  60  feet  wide. 
The  shore  protection  for  all  to  be  200  feet  long,  beginning  50  feet 
upstream  from  dikes.  The  mattress  used  in  shore  protection  to  be  40 
feet  wide,  the  riprap  on  bank  to  be  carried  to  20-foot  stage.  Dikes  M 
and  N  to  be  built  with  T  heads,  similar  to  those  built  on  the  upper  Mis- 
souri Biver.  The  T  head  mattresses  are  70  feet  wide  and  185  feet  long, 
beginning  80  feet  above  the  dikes.  The  foundation  mattress  and  shore 
protection  for  Dikes  M  and  N  have  been  completed ;  the  piles  are  yet  to 
be  driven.  Dike  O  yet  needs  to  complete  it  a  small  quantity  of  stone, 
which  will  be  placed  during  low- water  season.  The  elevation  of  the 
outer  ends  of  these  three  dikes  is  to  be  2-foot  stage;  the  elevation  of 
the  shore  ends  to  be  4,  6,  and  8  foot  stage  for  M,  N,  and  O,  respectively. 
Construction  was  commenced  April  23,  and  work  was  suspended  June  14. 

He4id  of  Rectors  Island. — ^This  was  repair  work,  and  consisted  of  rais- 
ing a  depression  in  Dam  I  and  extending  the  shore  protection  at  Dike 
H  250  feet  downstream. 

Crystal  Hill. — One  dike  of  riprap  stone,  490  feet  long,  8  feet  wide  on 
top,  elevation  at  shore  end  8  feet,  elevation  of  outer  end  3^-foot  stage, 
foundation  mattress  76  feet  wide  and  500  feet  long,  shore  protection 
mattress  60  feet  wide  and  250  feet  long,  with  an  additional  mattress  40 
feet  wide  and  170  feet  long,  built  January  21  to  June  30,  to  replace  the 
dike  destroyed  during  high  water  of  December,  1895. 

There  was  also  built  one  training  wall  to  Dike  F.  It  begins  70  feet 
back  fh>m  the  end  of  the  dike  and  extends  1,700  feet  downstream,  par- 
allel with  the  current.  It  is  8  feet  wide  on  top,  and  of  6.5-foot  stage 
elevation.  The  foundation  mattress  varies  from  40  to  70  feet  in  width. 
The  mattress  was  woven  February  17  to  March  1.  Placing  of  stone 
began  January  20^  but  was  not  completed  until  June  30. 
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The  brush  for  these  two  works  was  purchased  delivered  on  barges  at 
brush  fields  below  Little  Kock.  The  stone  was  purchased  delivered  in 
the  work. 

Newtans  Bend. — ^The  revetment  begun  here  last  fiscal  year  was 
extended  upstream  1,700  feet.  The  mattress  used  was  60  feet  wide. 
The  bank  was  graded  and  riprap  laid  to  15-foot  stage,  excepting 
between  low  water  and  4^-foot  stage,  which  is  to  be  completed  during 
low-water  season.  The  revetment  built  last  year  was  completed  by 
placing  the  necessary  riprap  stone  between  6-foot  stage  and  low  water. 
The  brush  was  purchased  delivered  on  barges  at  brush  fields  below 
Little  Eock.    The  stone  was  purchased  delivered  on  bank  at  the  work. 

At  1,050  and  1,700  feet  below  the  revetment  built  last  year  were 
gumbo  points  that  projected  beyond  the  general  bank  line  of  the  bend. 
Off  of  the  upper  point  710  cubic  yards  and  off  of  the  lower  point  1,125 
cubic  yards  was  dredged.  The  width  of  dredging  on  the  upper  point 
was  15  feet;  on  the  lower  one  35  feet.  The  depth  of  dredging  in  both 
cases  was  to  6  feet  below  low  water.  The  dredge  material  was  placed 
in  shallow  water  adjacent  to  the  sand  bar  opposite  the  site  of  the  work. 

At  2,100  to  3,500  feet  below  this  revetment  a  channel  1,400  f<Bet  long, 
6  feet  deep  at  Mw  water,  was  dredged  through  the  gravel  and  bowlder 
shoal  located  here.  The  first  300  feet  was  dredged  70  feet  wide,  the 
next  600  feet  was  35  feet  wide,  and  the  last  500  feet  was  70  feet  wide. 
The  dredged  material  (7,800  cubic  yards)  was  placed  on  the  slope  of 
the  right  bank  adjacent  to  the  site  of  the  dredging. 

Chreathouse  Bend. — ^The  dikes  begun  at  this  place  last  fiscal  year  and 
the  downstream  extension  of  the  old  revetment  were  completed  in 
November  and  December.  The  old  revetment  was  extended  upstream 
910  feet  in  May  and  June.  This  extension  is  in  four  sections.  The 
first  section,  300  feet  long,  connects  with  the  old  revetment;  the  second 
section,  120  feet  long,  is  90  feet  above  the  first;  the  third  section,  120 
feet  long,  is  80  feet  above  the  second ;  the  fourth  section  is  also  120  feet 
long  and  80  feet  above  the  third  one.  The  mattresses  are  70  feet  wide, 
the  bank  is  graded,  and  riprap  is  carried  to  15-foot  stage. 

Dike  D,  near  Little  Rook* — This  was  repair  work,  and  was  confined  to 
completing  the  shore  protection  begun  last  fiscal  year. 

Peaeh  Orchard  Bend. — Three  thousand  six  hundred  and  ten  feet  of 
caving  bank  at  point  where  the  Altheimer  Branch  of  the  St.  Louis  South- 
western Bailroad  was  endangered  was  revetted  by  the  railway  com- 
pany. The  plant  used  belonged  to  the  United  States  and  was  loaned 
the  railway  company  by  the  honorable  Secretary  of  War.  The  cost  of 
this  work  is  given  me  as  $11,710.90,  or  nearly  $3.25  per  linear  foot  of 
bank  protected.  In  the  work  there  were  used  1,132  cords  of  brush, 
1^780  poles,  2,570  linear  feet  of  piling,  5,400  pounds  of  wire,  and  6,138 
cubic  yards  of  stone. 

Pine  Bluff. — ^This  is  repair  work,  and  consists  of  rebuilding  the  shore 
protection  at  Dike  2,  the  upstream  dike  of  the  series  of  stone  dikes 
along  the  town  firont  of  Pine  Bluff.  The  work  was  commenced  June 
18,  and  at  the  close  of  the  year  800  linear  feet  of  mattress,  120  feet 
wide,  had  been  woven  and  weighted,  and  342  cubic  yards  of  stone  placed 
in  the  work. 
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Exhibit  of  field  expenditures  on  work  begun  this  year  are  given  below : 

Exhibit  of  field  expenditures  on  Dikes  K  and  L. 


DikeK. 

DikeL.a 

Cost  per 
unif. 

Quanti- 
ties. 

Cost  per 
unit. 

Cost  per 
item. 

Quanti- 
ties. 

Cost  per 
itemV 

Bank  gra&td. 
Labor  firradine  bank  ..     ..  linear  feet. 

260 

$0,262 

$63.01 

Mooring  pUes. 
Piles  delivered  at  work 

7 
7 

$2.80 
4.038 

$19. 60 

28.27 

.70 

12 
12 

1.60 
3.33 

19.20 

Labor  driving  piles 

40.01 

Fnel  (eatiniat^) 

1.20 

Total  cost  of  pilea  in  place 

7 

6.938 

48.57 

12 

5.03 

60.41 

Mattr€t». 

Bmah  purchased  on  barges cords . . 

Polos  pnrchased  on  barges nnmbcr. . 

Wire  purchased pounds.. 

Labor  weaving  mattress squares . . 

Towage 

78.2 
102 
500 
157.2 

1.00 
.075 
.022 

.52;j 

78.20 
7.65 
10.80 
82.19 
92.51 

191.8 
89 
1,250 
400 

1.00 
.076 
.022 
.548 

191.80 

2.92 

27.00 

219.05 

226  31 

Total  cost  of  mattress  .  .squares. . 

157.2 

1. 726 

271.36 

400 

1.666 

666.58 

Stone. 

Stone    pnrchased,  delivered  in  place, 
cubic  yards 

808.7 
849.7 

.90 
.052 

764.78 
44.20 

2,162.8 
2,162.8 

.90 
.045 

1,946.52 
96  20 

Supervision,  inspection,  etc 

Total    cost  of   stono  in   place, 
cubic  yards. 

849.7 

.952 

808.93 

2,162.8 

.946 

2,042.72 

MiseeUaneow. 
KepairB  to  plant,  labor,  material,  etc. . . . 

83.14 
5.27 
6.45 

10.29 

132  66 

Property  purchased 

21.03 

Care  of  property  during  high  water 

26  81 

Moving  plAiit T-- ..., 

41  11 

Total  miscellaneous  .............. 

55.15 

220  51 

Total  expenditure  on  dike 

1, 184. 00 

3,053.23 

DikeK. 

Dik«  L. 

Brash  used  per  square  of  mattress 

0.497 

.617 

.314 

$1,051 

0.478 

Poles  used  per  square  of  mattross  ...... 

.number. . 
.pounds.. 

Wire  used  per  square  of  mattress 

Cost  of  weaving  1  cord  of  brush 

.312 
$L145 

«  Work  not  completed. 
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EzhxHi  of  field  expenditures  on  Reide  Bend  revetment 
[Work  not  oompletod.] 


Qrading  hank,  IB-foot  ttago. 
Labor  grading  bank linear  feet.. 

AnehorpUet. 

Piles  delivered  at  work 

Labor  driving  piles 

Fnel  (estimated) 

Total  cost  of  piles  in  place 

Matirw. 

Bmsh  porohased  on  barges cords.. 

Poles  parohased  on  barges namber.. 

Wire  purchased pounds.. 

Towage 

Labor  weaving  mattress squares.. 


Total  cost  of  mattress do., 

SUm€. 


Stone  on  bank  at  Ives  Point,  Scotts  Eddy,  and  Natural  Steps. 

Stone  on  bank  at  Sootts  Eddy  and  Natanil  Steps , 

Stone  on  bank  at  Ross  Hollow 

Stone  in  place  in  work 

Loading  stone 

Towage 

Labor  placing  stone 

In  spooling,  loading  of  stone 


Total  cost  of  stone  in  place cable  yards. 

Migcdlatuotit. 


Repairs  to  plant,  labor,  material,  etc. 

Property  purchased 

Care  of  property  daring  high  water.. 
Moving  plant 


Total  miscellaneous 

Total  field  expenditures. 


Quanti- 
ties. 


8,610 


46 


40 


2,145.8 
8.289 
12,103 


6,106.4 


6,106.4 


4,882.3 
1,967.9 
1,130 

360.0 
7, 980. 2 
7, 989. 2 
7.989.2 
7,301.5 


8,350.1 


Cost  per 
unit. 


Cost  per 
item. 


60.334     62,172.86 


1.60 
2.926 


4.605 


73.60 

134.58 

3.68 


211.86 


1.00 
.076 


1.899 


.63 

.49 

.35 

.00 

.121 

.213 

.197 

.015 


1.033 


2,145.30 

246.87 

261.42 

2,537.89 

1, 950. 14 


7, 141. 12 


2,687.62 
964.27 
388.65 
324.81 
968.16 
1, 704. 40 
1, 570. 97 
107.86 


8.626.74 


806.06 

63.30 

124.52 

121. 13 


617.01 


18, 7fl0.  U 


Brash  used  per  squareof  mattress cords..    0.'420 

Poles  used  per squwre  of  mattress number..      .644 

Wire  used  per  squareof  mattress pounds..    2.377 

Cost  of  weaving  1  oord  of  brush 60.009 
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1961 


EaMbit  of  field  expenditures  on  Dike  M. 
[Work  not  completed.] 


Qnanti. 
ties. 

Cost  per 
nnit. 

Cost  per 
item. 

Grading  harik. 
Labor  grading  bank 

linear  feet.. 

aoo 

$0,171 

184.89 

Mwiring  piU$, 
Piles  parcbaaed  delivered  at  work 

8 
8 

8.15 
1.567 

25  20 

Labor  driving  piles 

12  46 

Fnel  (estimated) 

80 

Total  cost  of  piles  in  plaoe 

8 

4.808 

88.46 

cords.. 

Mattrtat. 
Broab  pnrcbased  on  barges 

180 

290 

1,324 

1.00 
.075 
.022 

180.00 

Poles  purobased  on  barges 

Wire  pnrcbased 

number.. 

21.75 
28.60 

Towage ...V. 

212.94 

Labor  weaving  mattress 

sotteres.. 

869 

.408 

150.47 

do.... 

Total  cost  of  mattress 

869 

1.600 

693.76 

...  .cnbio  vards . . 

SUme, 
Stone  on  bank  at  Ives  Point 

500.8 
188.9 
689.5 

.53 

.40 

.12 

.213 

.163 

266.31 

Stone  on  bank  at  Scotts  Eddy  and  Natural  Steps. . . . 
Labor  loading  stone 

do 

do 

92.56 
82.74 

Towage 

147.07 

Laborplaelng  stone '..'.', 

112. 47 

do.... 

Total  cost  of  stone  in  place 

689.5 

1.015 

700.15 

Bopaira  to  plant,  labor,  material,  etc 

83.14 

Pioperty  purchased 

5.27 

Care  of  property  daring  high  water ' 

6.45 

Snrveys.........                                

22.25 

Moving  plant ! 

10.29 

Total  misceUaneons 

77.40 

-  ■    - 

Total  field  expenditures 

1.444.16 

Brnshnsed  persquareof  mattress cords..    0.488 

Polea  need  per  square  of  mattress number..      .786 

Wire  used  persquareof  mattress pounds..    8.588 

Coatof  weaving!  cord  of  brash 10.886 
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Exhibit  of  field  expendiiure$  on  Dike$  Nand  O, 
[Work  not  completed.] 


DikoN.                    I                    DikeO. 

Quanti. 
ties. 

Cost  per 
unit. 

CoHt  per 
item. 

Quanti- 
ties. 

Cost  per 
unit. 

Cost  per 
item. 

Orading  bank. 
Labor  grading  bank linear  feet. . 

200 

$0,178 

$35.66 

200 

10.193 

$38.57 

Mooring  pUei. 

Pile«  purchased  delivered  at  work 

Labor  driving  pilee 

7 
7 

2.40 
2.671 

16.80 

18.70 

.70 

17 
17 

1.882 
1.483 

32.00 
25.21 

170 

Total  cost  of  piles  in  place 

7 

5.171 

36.20 

17 

8.465 

58.91 

MaUreu. 

Bmsh  pnrchased  on  barges cords . . 

Poles  purchased  on  barges nnmber. . 

Wire  purchased pounds.. 

Labor  weaving  mattress squares . . 

Towage         .....                 ........... 

185.3 
300 
1,367 

1.00 
.075 
.022 
.042 

185. 30 
22.50 
29.53 
151. 37 
219.20 

202 

365 

1,581 

425 

LOO 
.075 
.022 
.328 

202,00 
27.37 
34.15 
158.99 
239.00 

Total  oost  of  mattress . .  squares . . 

365 

1.666 

607.90 

425 

1.556 

661.61 

Stone. 

Stone  on  bank  at  Ives  Point,  .cub.  yds. . 
Stone  on  bank  at  Scoits  Eddy  and  Nat- 
ural Steps cubic  yards . . 

212.1 

413 
625.1 

.63 

.49 
.12 
.213 
.153 

112.41 

202.37 
75.01 

133.33 
05.96 

782.3 

491.7 
1,224 

.63 

.49 
.12 
.213 
.216 

388.12 
240.93 

Labor  loading  stone do 

Towage 

146.88 
261. 07 

Labor  placing  stone cable  yards . . 

625.1 

1,224 

264.62 

Total  cost  of  stone  in  place,  cubic 
vazds 

625.1 

.990 

619.08 

1,224 

L0e3 

1,301.62 

Seuairs  to  nlantu  labor  material,  etc. . . . 

33.14 
.'>.27 
6.45 
22.25 
10.29 

90.42 

Property  purchased 

15.79 

Oare  of  property  during  high  winter 

19.36 

Surveys  »...-«tt t 

22.25 

Moving  plant.  t...-T....r...'.-r-r....... 

30.90 



77.40 

1 

187.71 

Total  field  expenses 

1, 370. 23 

1 

2,248.33 

DikeK. 

DikeO. 

Brush  used  per  square  of  mattress cords.. 

Poles  used  per  square  of  mattress nnmber.. 

Wirensedper  square  of  mattress pounds.. 

Cost  of  weaving  1  oord  brush  ..^*.....^....«r. - 

0.508 

.824 

.374 

$0,817 

0.476 

.858 

.372 

$0,787 
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Exkibii  of  field  ea^eitditures  an  Dilee  E  and  training  ioall  at  Dike  F. 


Dikes. 

Training  waU  at  Dike  F. 

Quanti- 
ties. 

Cost  per 
unit. 

Cost  per 

QuanU- 
tiee. 

Cost  per 
unit. 

Cost  per 
item. 

250 

$0,188 

$41.86 

.......... 

.......... 

Mooring  pil$s. 
FiloB  delivered  at  work 

12 
12 

2.10 
6.38 

25.20 

64.31 

.06 

88 
38 

$1,612 
4.948 

$58.20 
163.30 

Labor  driyincr  piles 

2.64 

Total  OMt  of  piles  in  place 

12 

7.64 

90.47 

88 

6.640 

210.14 

MaUrtu. 

Bmsh  pnrohased on  barges cords.. 

Poles  purchased  on  barges number. . 

Towage ....#. 

861.7 
388 

1.00 
.076 

851.70 
20.10 

418.06 
83.70 

860.01 

400 
815 

1.00 
.076 

400.00 
28.88 
473.20 

I<abor  weaving  mattress squares . . 

608 

.'622' 

.602 

1,400 
843.7 

.022 
.648 

80.24 
46^11 

Total  oott  of  mattress do.... 

608 

1.081 

1,100.67 

843.7 

1.647 

1,389.18 

SUme. 

Stone  purchased  delivered  in  place,  on- 
bio  yards 

3,765.« 
8,705.8 

.80 
.030 

8,012.48 
112.04 

2,501.8 
2,681.8 

.80 
.088 

2,078.04 
96.80 

Supervision,  inspection,  etc 

Total  cost  of  stone  in  place,  cubic 
vards 

8,766.8 

.880 

3,124.62 

2,591.3 

.838 

2,168.84 

MisMUaneout. 
Repairs  to  plant,  labor,  material,  eto  .... 

66.02 
11.87 

40.70 

Property  purchased 

9.49 

Care  of  property  during  Ugh  water 

9.67 

Moving  plant. 

22.72 

18.17 

Total  miscellaneoas 

00.51 

87.03 

Total  field  expenditures 

4,687.76 

8,868.60 

DikeE. 

Dike  P. 

Brush  used  per  square  of  mattress cords.. 

0.688 

.649 

2.609 

$L023 

0.474 

Poles  used  ^square  of  mattress number.. 

Wire  used  per  square  of  mattress pounds.. 

Cost  of  weaving  Drush per  cord.. 

.874 

1.659 

$1. 155 
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Exhibit  of  field  expendHure$  <m  exiemnon  of  NewUm$  amd  GreaikouBe  hemde  rer€iment$. 


Orading  bank^  IB-foot  itage. 

Labor  grading  bauk linear  feet. 

Anchor  piles. 


Pilee  delivered  at  work. 

Labor  driving  piles 

Fuel  (estimated) 


Total  oostof  piles  in  place 

MoUretti. 

Bmsh  purchased  on  barges cords . 

Poles  purchased  on  barges number. 

Wire  purchased pounds. 

Towage 

Labor  weaving  mattress squares. 


Total  cost  of  mattress . 
Stone. 


.... do- 


Stone  distributed  on  bank  at  work,  cu- 
bic yards 

Stone  on  bank,  Davidsons  Field,  cubic 
yards 

Stone  on  bank,  Ives  Point . .  cubic  yards . . 

Stone  on  bank,  Scotts  Eddy  and  Natu- 
ral Steps cubic  yards.. 

Labor  loading  stone do 

Towage 

Labor  placing  stone 


Total  cost  of  stone  in  place,  cubic 
yards 


Miteellaneoua. 

Repairs  to  plant,  labor,  material,  etc. 

Property  piirchnHcd 

Care  or  property  during  high  water  . 
Moving  plant 


Total  miscellaneous  . 


Total  field  expenditures 

Snag  boat  working  on  rack  heap.. 


Kewtons  Bend. a 


Qasnti-    Cost  per   Cost  per 
ties.  unit.     I     item. 


1,700 


21 
21 


21 


481.1 
716 
1,805 


1,020 


1,026 


2,023.8 


1,023.8 


$0,140 


1.00 
8.221 


4.007 


$268.16 


33.60 
67.77 
1.68 


103.05 


LOO 

.075 
.022 


.400 


481. 10 

53.70 

34.67 

560.14 

611. 78 


1.600     1,660.30 


.625 


1,264.88 


450.83 


Greathouse  Bend.ft 


Quanti- 
ties. 


16 
16 


16 


224.1 
400 
800  , 


462 


462 


183 
420.6 


275.4 


1,724.71 


Cost  per    Cost  per 
unit.         item. 


$L50 
L27 


2.871 


LOO 
.075 
.022 


.346 


.805 
.53 


.40 
.178 


.260 


L160 


40.70 
0.40 

iai7 
0.67 


87.03 


3. 818. 34 
773.60 


10.00 


24.00 

20.38 

1.00 


46.  OB 


224.10 

80.00 

17.28 

266.11 

168.70 


606.28 


72.26 
227.68 

184.04 
158.40 
180.41 


1,021.57 


66.28 
10.51 
12.00 
20.60 


Bmsh  used  per  square  of  mattress cords. 

Poles  used  per  square  of  mattress number.. 

Wire  used  per  square  of  mattress pounds . 

Cost  of  weaving  1  cord  of  bmsh 


Nowtona  Greathouse 
liend.  Bend. 


0.460 

.61)7 

1.  r»64 

10.040 


0.485 


1.731 
$0,708 


a  Work  not  completed.  b  Work  practically  completed. 

Exhibit  of  field  expendiiuree,  repairs  to  Dike  D,  near  Little  Rocky  Ark, 

Expended  fiscal  year  1896  (p.  1661  of  Annual  Report) $297.94 

Completing  grading  bank 8.75 

321^  cnbic  yards  stone  on  bank,  at  65  cents  per  cubic  yard 208. 87 

Placing  321j^  cubic  yards  stone 42.66 

Total  field  expenditnresi  repairing  Dike  D .- 658. 12 
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SURVEYS. 

The  river  and  harbor  act  of  Jane  3, 1896,  provides  for  examinations 
and  surveys  at  or  near  Fort  Smith,  Van  Buren,  Dardauelle,  Little  liock, 
and  Pine  Bluff,  to  determine  whether  or  not,  by  reason  of  dikes  or  other 
Government  works,  auy  part  of  the  harbors  or  river  banks  in  their 
vicinity  have  been  so  injured  or  endangered  that  the  Government  should 
guard  against  or  remedy  the  same.  The  examinations  and  surveys 
were  made  and  separate  reports  were  rendered. 

PLANT. 

The  plant  formerly  held  under  the  head  '^Removing  obstructions  in 
Arkansas  River,  Arkansas  and  Kansas,"  having  been  by  authority  con- 
solidated with  that  under  the  head  *^  Improving  Arkansas  River,"  the 
repairs  to  all  are  here  reported  regardless  of  appropriation  under  which 
the  plant  had  been  employed  during  this  year. 

U.  8.  snag  boat  Beauregard. — (Launched  July  20, 1893.)  Thirty-two 
hundred  and  eight  feet  of  new  decking;  12  ventilating  doors  placed  in 
hull  bulkheads;  2  new  hatchways  in  main  deck;  new  head  block  lor 
shears;  2  new  rudders,  complete;  doctor  repaired  with  2  new  beam 
shafts,  plungers  turned,  new  packing  and  new  valves,  exhaust  from 
engine  changed  so  that  it  can  be  thrown  into  the  stacks;  new  floor, 
waste  heads  and  channel  ways  for  heaters;  one  new  sheet  in  mud 
drum ;  new  worm  wheel,  worm,  shafts,  crank  plate,  and  3  sets  of  pinions 
for  capstans;  new  floor  in  kitchen  and  pantry;  new  roof  to  pilot  house 
and  many  minor  repairs  to  the  boat  throughout.  Boat  also  painted. 
Condition  of  boat's  hull  is  poor. 

U.  S.  mag  boat  Wichita. — (Present  hull  launched  December  29, 1888; 
docked  December  1895.)  Starboard  crank  bushed  and  reset;  2  sets 
engine  brasses;  1  new  plunger  for  doctor;  2  doctor  chambers  rebored; 
old  stacks  taken  off  and  stacks  from  the  0.  B.  Reese  put  up  instead;  6 
new  floor  timbers;  3  new  bow  plank;  sheathed  224  square  feet  of  bow; 
3  new  connections  lor  steam  siphons;  1  new  flue  in  starboard  boiler  to 
replace  one  collapsed  May  1, 1897.  Boat  painted  one  coat  above  water 
line.    Condition  bad. 

U.  S.  towboat  Cleveland. — (Launched  November  24, 1893.)  Hold  white- 
washed; pilot  house  roof  recanvassed;  cabin  roof  partially  repaired 
and  painted;  new  stacks  and  breeching  (breeching  not  yet  placed); 
new  port  crank;  new  water  chambers  and  valves  for  boiler  feed  pump; 
hull  calked  above  water  line.    Condition  fair. 

Pile  driver  No.  2. — Hull  condemned,  machinery  placed  on  barge  No. 
107  (20  by  60  by  3). 

PUe  driver  No.  4. — Sunk  at  Pine  Bluff,  machinery  stored  at  Little 
Bock.  • 

Pile  driver  No.  3. — ^New  leads  and  braces  and  new  rakes. 

Barges. — ^A195,  A295,  A395,  and  A495,  calked  above  water  line. 

Barge^  AiP^.— Center  bulkhead  rebuilt;  2  new  head  blocks;  new 
deck  frame  and  deck  complete;  calked  above  wat^r  line. 

Bargey  B194. — ^New  deck,  complete;  calked  and  painted  above 
water  line. 

Barges  (20  by  60  by  3. — Nineteen  of  these  calked  and  repairs  made  to 
rakes  and  decks  where  required.    Condition  of  all  bad. 

Quarterboats  Lisette  and  Monterey. — Calked  above  water  line  and 
rakes  repaired.    New  deck  on  the  Monterey. 
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Dredge  No.  1. — Sunk  at  Little  Rock;  machinery  stored  at  Little 
Bock. 

Plant  c<m^mn«(2.^Qaarterboat  Oreenwichj  hull  of  Fort  Smith  store 
barge,  housing  of  Pine  Bluff  store  barge,  Little  Bock  store  barge,  and 
barges  numbered  116, 117,  120,  and  124  condemned.  The  housing  of 
Fort  Smith  store  barge  was  placed  on  the  hull  of  the  Pine  Bluff  store 
barge. 

Plant  built. — Dredge  Van  Frank.  This  was  rei>orted  in  last  annual 
report  as  Dredge  No.  2  building  at  Fort  Smith,  Ark.  The  first  ship- 
ment of  lumbar  was  received  March  27,  1896;  construction  of  hull 
began  April  17, 1896;  hull  launched  May  30, 1896;  erection  of  cabin 
begun  June  13,  and  completed  August  2;  machinery  received  June  2, 
and  all  in  place  July  29;  dredge  tested  in  September.  The  hull  is 
built  of  long  leaf  yellow  pine,  is  100  feet  long,  37  feet  wide,  and  5^  feet 
deep,  and  is  of  2-foot  draft  when  trimmed  for  towing.  The  dipper  is  of 
IJ  cubic  yards  capacity,  the  A  frame  and  boom  are  of  steel;  ]eugth  of 
boom,  50  feet.  The  boat  yard  expenses  are  shown  in  the  tabulation 
below,  totals  only  being  shown. 


Hull. 

Cabin. 

Machinery. 

Material 

$1,768.40 
2,025.60 

$404.41 
•18.70 

$8, 074. 82 

T^abor,  nabniatence, and  landriM ,,.^..,,f^-^,..,,,.,,.-,.^ 

546.12 

Totals 

4,083.00 

1, 108. 11 

8, 620. 04 

Total  coat  of  dredira 

14,413.04 

Since  the  dredge  was  placed  in  commission  the  following  additions 
have  been  made:  Providence  capstan  from  snag  boat  Sheldon  placed, 
exhaust  heads  placed  on  the  exhaust  pipes  from  the  hoisting  engines 
and  from  swinging  engines,  railing  placed  arouud  boiler  deck,  steel 
plates  placed  on  stern  spud,  interior  of  boiler  and  engine  room  painted. 
Also  made  such  repairs  as  were  necessary  to  keep  the  dredge  in  good 
working  order. 

Plant  for  temporary  relief  work. — ^This  is  a  small  light-draft  outfit, 
consisting  of  one  t«nt  boat  and  5  scows,  one  of  which  is  fitted  with  a 
light  piledriving  frame.  It  was  built  at  Pine  Bluff  in  May  and  June, 
1897,  at  a  cost  of  $321  for  material  and  $218  for  labor,  making  total 
cost  $539. 

CHANNEL.  AND  BESULTS  OF  WOBK. 


The  Arkansas  Biver  is  a  stream  whose  bed  and  banks  are  to  a  great 
extent  composed  of  a  sandy  loam.  This  material  is  eroded  very  easily, 
and  as  a  result  the  channel  of  the  stream  is  continually  changing,  the 
concave  banks  wearing  away,  and  the  opposite  point  bars  building  out. 

From  Little  Bock  to  the  mouth  (173  miles)  the  river  valley  is  entirely 
alluvial,  and  the  entire  bank  is  liable  to  cave  if  attacked  by  the  water. 
Above  Little  Bock  the  conditions  are  the  same,  except  at  those  places 
where  the  stream  runs  next  to  the  hills  that  jut  out  into  the  valley. 
Even  though  the  valley  be  very  narrow,  the  character  of  the  bottom 
land  is  the  same. 

From  the  data  in  the  possession  of  this  office,  which  is  not  very  com- 
plete, the  average  amount  of  bank  caved  in  per  mile  per  year  from 
Little  Bock  to  the  mouth  is  about  7.64  acres;  from  Little  Bock  above, 
about  1.99  acres. 

Ordinarily,  in  low  water  there  is  approximately  3  feet  of  water  on  the 
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shallowest  crossings  from  the  mouth  to  Silver  Lake,  a  distance  of  aboat 
40  miles.  From  there  up  to  Webbers  Falls,  in  Indian  Territory,  there 
is  no  great  difference  in  depth,  being  about  16  inches  on  the  shallowest 
crossings  to  20  miles  above  Little  I^ck,  and  12  to  14  inches  from  there 
on  up.  The  increased  depth  in  the  lower  40  miles  of  the  river  is  evi- 
dently due  to  a  gentler  slope  and  to  the  effect  the  backwater  from  the 
Mississippi  has  on  this  portion  of  the  stream. 

The  checking  of  the  current  by  this  backwater  causes  immense 
deposits  of  material  in  that  portion.  When  a  concave  bank  wears  away 
the  opposite  point  bar  builds  up  in  two  or  three  years  to  near  the  height 
of  the  original  bank,  thus  keeping  the  river  bed  narrow,  while  above, 
where  this  condition  exists,  the  high  concave  banks  wear  away  and  the 
bars  opposite  build  up  very  slowly,  and  as  a  consequence,  when  the 
river  rises  2  or  3  feet,  it  spreads  out  until  it  is  wider  than  in  the  lower 
part  of  the  stream. 

This  condition,  of  course,  requires  more  rainfall  to  produce  a  navi- 
gable depth,  and  causes,  in  a  great  many  cases,  a  different  channel  in 
high  and  low  water,  leveling  the  bars  and  filling  up  the  low- water  chan- 
nel to  such  an  extent  as  to  make  it  a  difiicult  task  for  the  low-water 
current  to  cut  out  its  original  channel. 

The  low- water  channel,  as  a  consequence,  wanders  between  these  high 
banks  after  dififerent  rises. 

Priorto  fiscal  year  1895,  works  upon  this  river  were  for  the  improvement 
of  detached  reaches.  Some  of  these  works  gave  satisfactory  results, 
others  were  not  kept  in  good  repair,  and  the  improvement  in  the  channel 
was  only  temporary.  In  relation  to  each  other  the  works  were  remote 
and  there  was  no  increase  of  channel  depth  for  a  length  of  river  suf&- 
cient  for  a  steamboat  trade.  Beginning  with  the  fiscal  year  1895,  effort 
has  been  made  to  work  systematically  over  a  reach  of  river  of  sufficient 
length  to  be  of  some  benefit  to  navigation.  The  amounts  appropriated 
have  been  small  in  comparison  with  the  amounts  of  work  proposed  in 
the  project  and  the  length  of  river  believed  to  be  permanently  improved 
is  not  yet  large.  It  is  believed  that  a  low- water  depth  of  2  feet  6  inches 
to  3  feet  has  been  obtained  over  the  crossings  in  the  first  21  miles  above 
Little  Eock.  These  crossings  formerly  had  on  them  low- water  depths 
of  14  to  18  inches.  The  plan  followed  in  the  improvement  of  this  21- 
mile  reach  has  been  that  of  holding  the  concave  side  of  the  bends  with 
revetments  and  of  holding  the  head  of  the  bars  below  the  bends  with 
dikes.  No  attempt  has  been  made  to  contract  the  water  widths  by 
works  on  both  sides  of  the  stream,  as  it  is  believed  that  by  holding  the 
concave  banks  and  the  head  of  the  bars  below  the  river  will  narrow 
itself,  both  in  the  bends  and  on  the  crossings. 

The  results  obtained  in  this  reach  of  river  seem  to  warrant  a  contin- 
uance of  the  work.  Work  of  this  character  can  be  carried  on  more 
economically  where  there  are  funds  in  sufficient  quantity  available  to 
enable  the  engineer  in  charge  to  take  advantage  of  the  work  done  by 
the  river  itself.  The  banks  of  the  Arkansas  Kiver  cave  rai)i*ily,  and 
the  various  bends  and  crossings  assume  all  kinds  of  shapes  in  a  few 
years. 

The  first  essential  in  regulation  work  being  permanency  of  bends  and 
crossings,  and  since  the  resultant  increase  of  depth  depends  largely  on 
the  shape  of  bends  and  crossings,  it  follows  that  to  obtain  the  greater 
results  in  the  improvement  of  a  certain  reach  of  river  for  the  least 
money,  that  the  engineer  should  be  able  to  protect  and  hold  the  various 
bends  and  crossings  just  at  the  time  when  the  river  itself  has  given 
them  the  best  shape. 
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If  this  plan  is  parsaed  and  funds  are  not  available  to  protect  and 
hold  the  beuds  and  crossings  above  the  improved  places,  changes  in  the 
unimproved  part  may  cause  an  entire  loss  of  the  work  already  done. 
To  commence  at  a  certain  permanent  point  and  work  down  the  river, 
which  plan  one  is  forced  to  pursue  if  appropriations  are  small,  necessi- 
tates either  the  protection  of  beucls  and  crossings  in  the  shape  in  which 
they  are  found  when  they  are  reached  or  the  shaping  of  them  before 
protecting.  The  first  system  does  not  give  the  greatest  obtainable  depth 
and  the  second  is  very  expensive. 

The  works  for  temporary  relief  produced  good  results  during  the  low- 
water  season  of  last  fall,  and  it  is  proposed  to  continue  this  work. 

Money  statement. 

July  1, 1896,  balance  unexpended $169,806.71 

June  30,  1897,  amoont  expended  during  fiscal  year $120, 196.69 

Less  refundments  of  overpaymenta  36.37 

120,160.32 

July  1, 1897,  balance  unexpended *49, 645.39 

July  1, 1897,  outstanding  liabilities $7,000.00 

July  1,  1897,  amount  covered  by  uncompleted  contracts 2, 000. 00 

9,000.00 

July  1, 1897,  balance  available 40,645.39 

r  Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  JnneSO,  1899  500, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPEOPRIATIONS. 

Prior  to  1886  appropriations  were  made  for  special  works.  The  act 
of  August  5,  1886,  and  subsequent  cues,  made  appropriation  for  the 
improvement  of  the  river  in  accordance  with  approved  project.  The 
acts  of  August  17, 1894,  and  June  3, 1896,  also  made  appropriations  for 
removing  obstructions  and  operating  snag  boats. 

The  appropriations  are  as  follows: 

SPECIAL  WORK. 

June  14,  1880  (Pine  Bluff ) $25,000.00 

March3,1881  (Pine  Bluff ) 23,000.00 

August  2,  1882  (Pine  Bluff ) 20,000.00 

Julys,  1884  (Pine  Bluff) 55,500.00 

July  5, 1884  (Fort  Smith) 5,000.00 

August  5, 1886,  part  (Pine  Bluff ) 8,000.00 

August  5, 1886,  part  (Fort  Smith) 13,000.00 

August  5, 1886,  part  (Dardiinelle) 10,000.00 

Total 159,500.00 

PRESKNT  PROJECT. 

August  5, 1886  (part) $44,000.00 

August  11,  1888 150,000.00 

September  19,  1890 180,000.00 

July  13,  1892 250,000.00 

August  17, 1894  (part) 240,000.00 

June  3,  1896  (part) 85,000.00 

Total 949,000.00 

* $5,449.34  for  removing  obstructions;  $44,196.05  for  project. 
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REMOVING  OBSTRUCTIONS. 

August  17, 1894  (part) $10,000.00 

June  3, 1896  (part) 15,000.00 

Total 25,000.00 

Total  appropriatioiiB ^ 1, 133, 600. 00 

Expended  to  Juno  30, 1896 $969,047.20 

Less  sales  and  refundments 5,352.91 

Net  expenditures  to  June  30, 1896 963,694.29 

Unexpended  July  1,1896* 169,805.71 

Expended  on  special  work  to  June  30, 1896 159,500.00 

Expended  on  project  to  June  30, 1896 798,194.29 

Expended  removing  obBtruc t ions  to  June  30,  1896 6, 000. 00 

Total 963,694.29 


Abstract  of  hid  for  whstBtenoe  8upplie$  for  improving  ArhansM  River ^  ArhansM,  received 
in  reeponee  to  advertisement  dated  July  9, 1896,  and  opened  August  7, 1896. 


Na 


Name  and  address  of  bidder. 


Total. 


1    H.  J.  George  Grocer  Co.,  Little  Rook,  Ark. . 


$3,«B3.51 


Recommended  for  acceptance. 


lAst  of  contracts  in  force  June  SO,  1897, 


Name  of  oontraotor. 


Contract 
approved. 


Work 
began. 


Expiration 
of  oontraot. 


ZebWardJr 

H.  J.  George  Grocer  Co. 


Aug.  14, 1805 
Sept.  16, 1896 


Sept  -,  1805 
Aug.  25, 1896 


Jnly   31,1807 


•Work  has  been  completed,  but  contract  baa  not  been  dosed. 


COMMERCIAL  STATISTICS. 

There  are  no  ''Ions  trade''  packets  on  this  river,  except  b^  boats  between  Pine 
Blu£f  and  Memphis,  Tenn.  Boats  out  of  Fort  Smith  ply  the  river  down  to  Roseville 
and  up  to  Weboers  Falls.  The  Little  Rock  boats  go  to  Dardanelle  and  Roseville 
above  and  to  Pine  Bluff  and  Cummings  below.  The  trips  to  Pine  Bluff  and  below 
are  made  only  when  freights  are  assured  them.  The  river  trade  from  Pine  Bluff  to 
Memphis  is  handled  by  a  packet  line  out  of  Memphis,  Teun.,  that  endeavors  to 
navigate  the  river  the  year  round. 

The  results  of  thorough  snagging  operations  show,  in  the  present  commerce  report, 
in  the  increased  amount  of  timber  transported.  Navigation  naving  been  made  easier, 
timber  men  have  no  difficulty  in  finding  towboats  to  come  into  the  river  to  handle 
their  material.  The  greater  portion  of  timber  taken  from  this  stream  is  for  northern 
and  eastern  markets.  The  cooperage  stuffs  go  to  New  Orleans  for  export.  There  is 
a  slight  increase  in  the  amount  of  plantation  products,  which  would  be  still  further 
increased  had  report  of  the  commerce  centering  at  Fort  Smith  been  received.  Rail- 
roads closely  follow  the  river  throughout  its  entire  length,  and  the  freight  rates  on 
the  railways  are  influenced  to  a  great  extent  by  the  river. 

•  $19,000  of  this  for  removing  obstructions  and  $150,805.71  for  work  on  project. 
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Li8t  of  stem-wheel  hoaU  navigating  Arkansas  River,  Arkansas,  May  SI,  1896,  to  June  1, 18S7, 


Name. 


O.W.Mayo 

City  of  LUtle  Bock. 

New  Mary  Morgan . . 

Dardanellea 

Innaa 


n.K.IUggs. 


LneUa  Brown  b . 
LoniaHouok.... 
Bngene 


J.N.Harbin. 


L.  E.Pattond., 

CreaoeDtb 

J.  C.Atlee 


Wm.  Dmhe,  No.  2  c. 


124.1 
219.1 

187 
164 
151.4 

119.0 


102 

CL».).  5 
508.0 


341.7 


92 

(0 

(?) 

179.2 


4    6 


8    0 


2    0 


3    0        8    0 


Between — 


Fort  Smith  andf 

(Little  Kock  and  CiimniingH 
Little  Kook  and  Gardens  Bottom  .... 
Little  Rook  and  Danianelle 
LitUe  Rock  and  Pine  Bluff 
Little  Kook  and  New  Orleans 

iDardauolle  and  Roseville 
Dardaiielle  and  Little  Rook 
Dardanelle  and  Cnmminga 

/Little  Rock  and  Dardanelle 

A  Little  Kook  and  Pine  Bluff 

If.... do 

<  Little  Rook  and  pointa  below  Darda- 
1 1    nolle. 

ILittleHock  and  White  Blaff 
Little  Rock  and  Uensleys  Island 
Little  Kook  and  Dardanelle 
Little  Kock  and  Cardeus  liottoiir 
Little  Rook  and  Simons  Landing 

Greenville.  Miss.,  and  ? 

St  Louis,  ilo.,  and  Cut-Off 

Memphis,  Tenn.,  and  Pine  Bloff 

r do 

Memphis,  Tenn.,  and  Jenkins 

'Memphis.  Tenn.,  and  Fish  I'laco 

jjMemphis,  Tenn.,  and  Rob  lc<»y 

I  Memphis,  Tenn.,  and  Swsiii  Lake 

!  iMeraphis,  Tenn.,  and  (larrotsons 

Memphis  nnd  (londers 

New  OrloHn.s  and  ? 

I  MeniphiH  and  / 

'  f  Fort  Smith  and  Kedland 

l\FortSmithand  point-a  above  Koseville 


Round  Paasen 
tripa.^   gera. 


(t) 


8 

6 
14 

9 

2 
21 

8 

2 
16 
15 

I] 

2 

1 
5 
1 
1 


(f) 


<»). 


2 

20 
28   ' 

2  ! 

1 

21 

3 

1 

3 


0 
(f) 

(T) 

(t) 


451 


600 


171 


125 

5 
2 
20 
5 
2 


(?) 


576 


771 


(T) 

(») 
(?) 


a  Built  at  Little  Kock  in  summer  of  1896. 


b  Partial  report.  e  No  report. 


ClMsification  of  oomnierce  reported. 


Cotton 

Cottonseed 

Hides  and  skins. 

LiTostook 

Lumber 

StaTes  and  bolts. 

Provisions 

(Jrain 

Saw  logs 

Hewn  piles 

Miacellaneoaa... 

TotaU 


1897. 


Estimated 
value. 


$896, 

98, 

2, 

6. 


4, 

46 
178. 
297, 


1, 657. 218 


Tons. 


5,605 

12,285 

30 

158 

640 

8,175 

585 

445 

23,219 

11,930 

2,975 


66,077 


1806. 


Tons. 


4,487 

9,576 

8 

241 

4,112 
170 
3,580 
1.579 
19, 070 
1.545 
9,043 


54,261 


1895. 


Tons. 


4,874 

9,146 

12 

175 

2,783 

513 

2,083 

1.992 

17,  400 


12,220 


60, 408 


1894. 


Tons. 


7,213 

38,310 

31 

287 

2,616 

250 

4,647 

8,185 

1,240 


5.784 


68,508 


The  Arkansas  River  is  paralleled  on  the  north  side  from  Fort  Gibson^  Ind.  T.,  to 
Swan  Lake  Landing,  Arkansas,  by  the  following  riiilroads:  Fort  Gibson  to  Fort 
Smith,  by  the  Kannas  and  Arkansas  Valley ;  Fort  Smith  to  Van  Buren  and  Little 
Rock,  by  the  Little  Rook  and  Fort  Smith  Railway ;  Little  Rock  to  Rob  Roy,  by  the 
Little  Rock  Branch  of  the  St.  Louis  Son  th  western  Railway;  Rob  Roy  to  Swan  Lake 
Landing,  by  the  Pine  Bluff  and  Swan  Lake  Railway.  At  no  point  are  these  railroads 
over  12  miles  from  the  river.  On  the  south  side  of  the  river,  from  Little  Rook  to 
Douglas  Landing,  the  Little  Rock,  Mississippi  River  and  Texas  Railway  lies  within  6 
miles  of  the  river.  The  river  is  crossed  at  rort  Smith  bv  the  Kansas  and  Arkansas 
Valley  Railway,  at  Van  Buren  by  the  Texas  Branch  of  the  St.  Lonis  and  San  Fran- 
cisco Railway,  at  Little  Rock  by  the  St.  Lonis,  Iron  Mountain  and  Southern  Rail- 
way and  by  the  Little  Rock  Junction  Railway,  and  at  Rob  Roy  by  th^  St«  Loais 
Soathweatem  Railway.  ■     r\r\nif:> 
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V3. 

mPKOV^MENT  OF  WHITE  RIVER,  ARKANSAS. 
OBJECT. 

To  secure  and  maintaia  a  navigable  channel  of  not  less  than  2  feet 
in  depth  at  low  water  above  Newport  and  not  less  than  5  feet  in  depth 
at  low  water  from  Newport  to  the  mouth. 


PROJECT. 

To  remove  snags  and  overhanging  trees;  to  blast  and  dredge  bowl- 
ders and  rocks  or  gravel  reefs;  to  contract  the  channel  where  necessary 
by  dams  and  spur  dikes. 

WORK  DONE  IN  PREVIOUS  TEARS. 

The  work  of  previous  years  is  shown  on  pages  1668-1680  of  Annual- 
Beport  for  1896. 

OPERATIONS  DURINO  THIS  FISCAL  YEAR. 

Excepting  small  repairs  made  to  the  revetments  at  Batesville,  the 
work  this  year  has  been  confined  to  operating  the  snag  boat  Sheldon 
and  caring  for  property.  In  the  earlier  part  of  this  fiscal  year  the 
quarter  boat  Albany ^  pile  driver,  store  boat,  and  six  barges  were  laid  up 
at  Batesville  in  the  care  of  watchmen.  On  the  night  of  January  2,  this 
outfit  was  swept  from  its  moorings  by  a  freshet.  All  pieces,  excepting 
one  barge,  were  safely  landed.  The  snag  boat  Sheldon^  from  Newport, 
gathered  the  fleet  and  towed  it  to  that  place,  where  it  has  remained. 
The  one  barge  that  was  not  landed  by  the  watchmen  grounded  on  a  bar 
and  is  still  there,  the  river  having  fallen  too  rapidly  for  the  Sheldon  to 
reach  it.  The  snagging  operations  of  the  year  were  confined  to  the 
portions  of  the  river  below  Batesville,  and  the  work  done  is  given  in 
tabulation  below: 

Snagging  operation*  of  the  Sheldon  during  the  year. 


Months. 


SnagB 
removed. 


Trees 
ont. 


Drifts 
broken. 


Between — 


July 

October — 

November . 

December.. 
January . . . 
February.. 

May 

June 

Total 


45 
M 
24 
77 
149 
10 
65 
12 
60 
06 


5 
6 

7 

45 
202 
100 
875 
566 
170 
1,106 


Batesville  and  Rutherford  s  gin. 
Newport  and  mouth  of  Blaok  River. 
Newport  and  Little  Red  River. 
Indian  Bay  and  Clarendon. 
Clarendon  and  Little  Red  River. 
Mouth  of  River  and  St.  Charles. 
Arkansas  River  Cut-off  and  Blaok  River. 
Black  River  and  Batesville. 

Do, 
Augusta  and  Batesville. 
Jacksonport  and  Old  Franks. 


504 


3,172 


12 


PLANT. 

Bnag  boat  Sheldon. — Renewed  300  square  feet  of  deck  and  sheathed 
main  deck  forward  of  capstans;  sheathed  bow  with  No.  7  plate  iron; 
new  shears;  one  new  ring  in  each  stack  and  new  breeching;  took  out 
the  Providence  capstan  and  replaced  it  with  a  Sweeney  capstan  from 
Little  Kock  fleet;  new  bed  plates;  new  worm  wheels,  new  worms,  ar' 
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new  reverBing  gear  for  both  capstans;  new  worm  shaft  for  one  capstan; 
faced  all  valves ;  fire  pomp  snpply  pipes  made  independent  of  doctor 
sapply ;  boat  painted  above  water  lioe  and  minor  repairs  made  to  cabin. 
SiMLg  boat  Riverside  {hand  propelled). — The  hull  of  this  having  become 
unserviceable,  authority  was  obtained  to  bnild  a  new  one  and  transfer 
to  it  the  upper  works  and  machinery  from  the  old,  the  cost  to  be  paid 
from  appropriations  for  improving  Current,  Black,  and  White  (Cache 
Eiver  allotment)  rivers,  one-third  each.  This  work  was  done  at  New- 
port, Ark.  The  first  lumber  was  received  March  13,  but  that  to 
replace  rejected  material  was  not  delivered  until  May  11.  The  hull 
was  launched  June  11.  The  old  cabin  and  machinery  was  transferred 
to  it  and  all  work  was  completed  June  30, 1897.  The  new  hull  is  of 
Louisiana  pine;  it  is  84  feet  long,  22  feet  wide,  and  3  feet  deep;  with 
working  outfit  on  board  the  draft  is  11  inches. 

Bs^eme  hill,  rebuilding  BiverHde, 

MATERIAL. 

Lumber,  13,923  fe6tB.M $262.90 

Spikes  and  naila,  900  pounds 25.55 

Drift  bolts  and  iron,  assorted 166.70 

Oaknm^Sbales 32.00 

Calking  cotton,  120  poiindB 14.40 

Pitch,  1  barrel 4.00 

Paint,  300  pounds 16.50 

Oil,  linseed,  28  gaUons 10.64 

Worm  wheels,  2 31.00 

Worm,l 4.75 

Reversing  gear  for  ]  capstan 65. 00 

Miscellaneous 7.70 

Total  material 641.14 

LABOR. 

Engineer  (steam) 52.50 

Carpenters' work 328.80 

Calking 151.24 

Common  labor 213. 36 

Supervision 90.75 

Machinists' work 13.56 

Total  Ubor 845.20 

Total  boatyard  expenditures 1,486.34 

Qiiarterboat  Albany  and  barges, — Ko  repairs  have  been  made  to  this 
plant.  Fonr  of  the  barges  (Nos.  2, 3, 4,  and  5)  are  in  fair  condition ;  the 
rest  of  it  is  bad. 

RESULTS  OF  THE  WORK. 

The  snagging  operations  of  this  year  have  been  of  mnch  benefit  to 
navigation,  especially  so  between  the  mouth  of  Black  Biver  and  Bates- 
ville.  As  to  the  improvement  by  means  of  dams  and  spnr  dikes  there 
is  little  to  be  said.  The  2-foot  low-water  depth  above  Black  Eiver  has 
not  been  obtained.  Blasting  and  dredging,  as  provided  for  in  project, 
will  be  continued,  but  no  recommendation  is  made  for  continuation  of 
improvement  by  contraction  works.  The  small  improvement  obtained 
by  this  method  was  fully  reported  in  Annual  lleport  for  1896,  pages  1680 
to  1682.  To  maintain  the  dams  and  spur  dikes  previously  built  and 
to  operate  a  snag  boat,  $10,000  will  be  required  annually. 
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CHANNEL, 

From  the  Mississippi  River  to  Black  Biver  (265  miles)  S^foot  draft 
can  be  taken  on  low  water.  Between  Black  Biver  and  Batesville,  22 
inches  was  the  depth  of  the  water  in  the  available  low-water  channel 
last  fall.  Above  Batesville  there  are  no  attempts  to  navigate  the  river 
when  it  is  less  than  1  foot  above  low  water. 

Money  statement 

Jnly  1, 1896,  balance  anexpended $38,476.90 

June  90, 1897,  amoant  expended  dnriug  fiscal  year *  10, 981. 93 

July  1, 1897,  balance  unexpended t27,494.79 

July  1, 1897,  outstanding  liabilities 650.00 

July  1, 1897,  balance  avaUable 26,844.97 

{Amount  (^estimated)  required  for  completion  of  existing  project 14, 815. 00 
Amouuttbatcan  be  profitably  expendedinfiscalyearendingJoneSO,  1899    14, 815. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barboi  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPBOPRIATIONS. 


Appropriations  for  this  river  has  been  partly  for  limited  reaches, 
partly  for  the  whole  river,  and  partly  for  this  river  in  combination  with 
others.  Of  the  distribntion  of  the  expenditures  nnder  the  latter  appro- 
priations I  am  unable  to  render  any  information. 

The  appropriations  for  this  river  separately,  and  for  reaches  of  it,  are 
as  follows : 


June  23, 1874 $50,000.00 

August  14, 1876 10,000.00 

March  3,1879 10,000.00 

June  14, 1880 20,000.00 

June  14, 1880 5,000.00 

March3,1881 8,000.00 

August  2, 1882 6,000.00 

August  2, 1882 4,000.00 

July  5, 1884 35,000.00 

August  5, 1886 18,000.00 

August  11, 1888 25,000.00 

September  19, 1890 30,000.00 

July  13, 1892 75,000.00 


August  17, 1894 $52,000.00 

June  3, 1896 22,000.00 

Total 370,000.00 

Expended  to  June 
30,1896 $331,745.32 

Less  sales  and  re- 
fundments    222. 22 


Net     expenditure 
to  June30,1896 331,523.10 


Unexpended  July  1,1896    38,476.90 


COBCMBRCIAL  STATISTICS. 

The  commerce  arising  on  Upper  White  River  centers  mainly  at  Newport;  that 
arising  on  Lower  White  centers  at  Devall  Bluff  and  Clarendon.  There  is  a  small 
amount  that  passes  over  the  river  between  Des  Arc  and  Newport,  but  information 
as  to  the  amount  has  not  been  received. 

No  steamboat  has  reported  navigating  the  river  above  Dentons  Ferry  (405  miles 
above  the  mouth)  during  the  year  ending  June  1,  1897.  From  January  1  to  May  15 
steamboats  report  "fair  navigation  to  Buffalo  Shoals.'' 

*  Of  this,  $349.41  expended  in  removing  obstructions  in  Cache  Biver. 

tOf  this,  $3,650.59  to  be  expended  in  removing  obstructions  in  Cache  RiY«r. 
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Liat  of  8iem^^oheel  boats  navigating  Wkiie  Bivmr,  Arkamas,  May  SI,  1896,  to  June  1, 

1897. 


Kame. 


Eex 

J.  A.  WoodMD.. 

Memphis 

A.K.Brflgg 

A.  SaltKtnaii 

Looioa  Steoker. 


Hwy  F.  Carter. 
Ozark  Queen  a  . 


Tycoon  a  . 


Danntleasfr.... 
MayHower  c  . . 

G.M.  Sivleyt. 
Joaie  SiTleyt- 


Between— 


Desare  and  Derail  Bluff 

/Newport  and  Oil  Trough 

\ Newport  and  Black  Riyer 

Memphis  and  (f) 

/  Newport  and  Black  River 

\Devall  Bluff  and  Indian  Bay. .. 

Noffro  Hill  and  Jndsonia 

IncSanBay  and  Jndsonia 

/BevaU  Bluff  and  Cache  River. . 
\  Devall  Bluff  and  Augusta 

Clarendon  and  Indian  Bay 

Newport  and  McBee  Landing. 

Newport  and  Buffalo  City 

Newport  and  Rapides 

Bates ville  and  Sylamore 

Newport  and  MoBee  Landing. 

Newport  and  Den  tons  Ferry. . . 

Newport  and  Buffalo  City , 

Newport  and  Calioo  Rook , 

Newport  and  Black  River 

Newport  and  points  below 

(0- 


Memphis  and  (!) , 

(Newport  and  Black  River 
N  e wport  and  Buffalo  City 
Newport  and  Little  Red  River. 


Round 
trips. 


144 
3 

49 
4 
8 
82 
11 
8 
12 
18 
87 
9 
U 
1 
1 
5 
1 

11 
2 

<P 
(f) 
(f) 
(f) 

(^) 


Passen- 
gers. 


719 

76 


(t) 


(») 


640 


24 


810 
200 


GOO 


(t) 
(») 

(t) 


a  Built  at  Bates ville  in  summer  of  1896. 

b  Burned  November  10,  189<i  10  miles  below  Bateeville.    No  report  of  business  rendered. 

«Ko  report. 

Classification  of  commerce  reported. 


Artides. 


Cotton 

Cottonseed 

Hides  and  skins 

Livestock 

Lumber 

Staves  and  bolts 

Provisions 

Grain 

Square  timber... 

Saw  logs 

RaUroad  ties.... 

Cedar  

liiaoellaneous... 

Total 


1807. 


£8timated 
value. 


1617.600 

9,000 

6,525 

4,400 

14,325 

33,602 

688,320 

0,740 

18,744 

27,730 

89,663 

502,875 

872,600 


2,486,114 


Tons. 


3,860 

1,125 

87 

110 

2.865 

0,359 

4,302 

974 

2,840 

13,865 

14,690 

15,  810 

3,725 


73,612 


1896. 


Tons. 


4.693 

1,098 

37 

102 
2,078 
6,829 
1,748 

725 


13,188 
25, 125 
16,800 
2,  459 


74,882 


1895. 


Tons. 


4,928 

6,721 

90 

101 

4,619 

6,203 

8,005 

647 

2,750 

23,751 

13,520 

2,080 

1,344 


78,769 


1694. 


Tons. 


8,968 

2,246 

20 

649 

6.461 

2,772 

436 

667 


21.644 
6,940 


2,200 


46,798 


From  Batesville  to  Jacksonport  the  White  River  is  paralleled  on  the  left  bank  by 
the  Diaz  and  Batesville  branch  of  the  St.  Lonis,  Iron  Mountain  and  Southern  Rail- 
way ;  fVom  Jacksonport  to  Newport  it  is  paralleled  by  White  and  Black  River  Valley 
Railway,  also  on  the  left  bank.  Three  miles  below  Newport  it  is  crossed  by  the  main 
line  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway.  This  railroad  lies  within 
12  miles  of  the  river  (on  the  right  bank)  to  Augusta.    On  the  left  bank,  between  New- 

Sort  and  Auj^sta,  the  White  and  BlacK  River  Valley  Railway  lies  within  an  average 
istance  of  9  miles.  Near  Augusta  the  river  is  crossed  by  the  Bald  Knob  and  Mem- 
phis  branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway,  and  near  Devall 
Bluff  by  the  Little  Rock  and  Memphis  Railway;  at  Clarendon,  by  the  St.  Louis 
Southwestern  Railway. 

COMMERCIAL  STATISTICS  OV  CACHE  RIVER,  A  TRIBUTABY  TO  WHITE   RIVER. 

The  last  two  river  and  harbor  bills  have  carried  provision  that  some  of  the  money 
appropriated  for  improvement  of  White  River  may  be  expended  on  Cache  River. 
The  Cache  River  reports  having  been  dropped,  the  commercial  statistics  of  that 

stream  are  here  embodied  as  part  of  White  Kiver  report.  .     r^^^/^  ■  r> 
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It  is  not  believed  that  full  report  of  rafted  commerce  has  been  received.  In  years 
past  inucb  timber  has  been  rafted  from  this  stream  to  New  Orleans.  It  is  pro'bable 
that  the  same  occurred  this  year,  but  report  of  1,500  tons  is  all  that  has  been  received. 

Much  of  the  cooperage  stuff  that  passed  over  this  river  is  for  export  via  New 
Orleans.  The  river  for  about  three  months  each  year  can  be  navigated  by  boats 
with  barges  of  5i  and  6  feet  draft.  These  boats  can  not  pass  the  Little  Rock  and 
Memphis  Railway  Bridge,  which  is  only  31  miles  above  the  mouth. 

Practically  all  of  the  material  rafted  and  barged  on  this  stream  comes  from  points 
over  25  miles  above  the  bridge. 

ClasHficaiion  of  commeroe  reported. 


1897. 

1896. 

1896. 

Articles. 

EstiXDAtod 
value. 

Toub. 

Tons. 

Tons. 

3awlog« 

$23,840 

11,020 

7,070 

12,186 
417 

fiailwav  ties 

Xiiimbor ,  .t  w^.r  ,* ->-- w-  w, --,-,,, , 

3,200 
5,170 
75,550 

800 

940 

20,980 

44 

Piling 

Staves  bolts  and  hoadlnflrs 

18,034 

Total ■ 

107,700 

34,640 

90,748 

12,603 

V   4. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

The  iirst  independent  appropriation  for  this  river  was  made  by  act  of 
Congress  approved  June  14, 1880,  and  the  report  for  that  fiscal  year 
implies  that  the  appropriation  was  based  upon  report  of  an  examina- 
tion provided  for  by  act  of  Congress  approved  March  3, 1879,  (Annual 
Report  Chief  of  Engineers,  1880,  Tart  II,  p.  1326.) 

Original  condition. — The  general  obstructions  to  navigation  were 
shoals,  snags,  logs,  and  leaning  timber.  The  first  31  miles  below  Poplar 
Bluft'  was  a  mass  of  snags  and  leaning  trees. 

Object  of  improvement. — To  improve  navigation  between  Poplar  Bluff, 
Mo.,  and  the  mouth. 

Project. — Procure  and  operate  a  light-draft  snag  boat,  close  chutes 
by  dams,  and  improve  shoals  by  wing  dams.  In  late  years  no  dams 
have  been  erected. 

Work  done  in  previovs  years. — On  page  1686  of  Annual  Eei>ort  for 
1896  is  given  the  work  done  on  this  stream  by  the  United  States  since 
the  first  independent  appropriation  of  June  14, 1880. 

Operations  during  the  fiscal  year  1897. — The  IJ.  S.  snag  boat  Sheldon 
worked  twice  over  the  river  from  the  mouth  to  Current  Eiver  in  the 
summer  and  autumn  of  1896,  very  thoroughly  clearing  that  part  of  the 
river  of  low- water  obstructions.  This  boat  again  went  over  the  river 
below  Black  Kock  in  June,  1897,  removing  obstructions  of  recent  devel- 
opment.   Only  two  places  were  in  bad  condition. 

The  upper  river,  between  foot  of  Big  Island  and  Poplar  Bluff,  while 
near  low-water  stage,  was  well  worked  by  the  U.  S.  snag  boat  River- 
side. This  boat  also  worked  between  Indian  Ford  and  Big  Island  while 
the  river  was  at  medium  stage.  The  operations  not  only  removed 
obstructions  of  recent  formation,  but  removed  many  of  the  older  ones. 
The  snagging  operations  of  each  boat  are  given  in  the  tabulation 
below. 

The  IT.  S.  snag  boat  Sheldon  was  sent  from  Black  Bock  on  the  21st 
of  June  to  tow  the  U.  S.  dredge  Van  Frank  from  the  Arkansas  River 
to  Spring  River  Shoal.  At  the  close  of  the  month  the  steamer  and 
tow  were  at  Newport;  Ark.,  on  the  return  trip. 
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Snagging  operations  of  Sheldon  and  Biveraide, 


lionUk. 

Boat. 

Snags 
retnoved. 

Trees 
cat. 

Drift* 
broken. 

Between— 

Jin  mint, ,, 

Sheldon 

do 

812 
547 
119 
247 

250 
124 

128 

9 

136 

230 

734 

88 

265 

46 
89 

1 

251 

8 
9 

16 
5* 

Month  and  Price  Cnt-oflf. 

September 

Price  Cnt-off  and  Julia  Dean. 

Do 

Riverside 

Sheldon 

Riverside 

do 

In  Dnck  Roost  (4  miles). 

October 

J^1}a  T)A4tfi  and  Onrrent  River;  Cnr- 

Do 

reut  River  and  month. 
In  Big  Island  Chute  (9  miles). 
Big  Island  Chute  and  Poplar  Bluff. 

Poplar  Bluff  and  into  Chute. 
Dan  River  and  Sohaffers  Eddy. 
Sdiaffers  Bddy  and  Indian  Ford. 

November ......... 

December 

do 

Jftnniirv  (3  ditye)  -  r  r 

do 

Jnne 

Sheldon 

Mouth  and  Black  Book. 

Total 

1,872 

1,730 

38 

Channel  and  results  of  work. — Prior  to  any  work  by  the  United  States, 
Pocahontas  was  considered  the  practical  head  of  navigation,  and  navi- 
gation above  that  point  was  left  to  the  very  venturesome  steamboat 
men.  Eafting  oat  of  Upper  Black  was  impossible,  as  a  skiff  could  not 
make  continuous  passage  from  Poplar  Bluff  to  the  Missouri  State  line 
when  the  river  was  less  than  bank  full.  Now  the  river  below  Current 
can  be  navigated  nearly  all  the  time  by  boats  of  3.foot  draft,  Julia  Dean 
Bar  and  Spring  Elver  Shoal  being  the  only  points  that  limit  this  draft, 
and  they  interfere  only  at  long  intervals.  During  the  fall  low- water 
season  of  1896, 3  feet  was  reported  over  these  places,  and  4^  feet  in  fall 
low  water  of  1896,  but  in  May,  1896,  steamboat  men  reported  the  river 
at  0.6  to  0.8  lower  than  ever  known,  at  which  time  the  available  depth 
over  Spring  Eiver  Shoal  was  2.3  feet  and  over  Julia  Dean  Bar  2.8  feet. 
Out  of  Poplar  Bluff  small  steamers  towing  barges  of  2.6-foot  and  3-foot 
draft  now  ply  the  stream  for  about  ten  months  each  year,  and  rafting 
from  this  part  of  the  stream  to  Black  Eock  and  Newport  is  carried  on 
for  about  the  same  time.  Much  rafting  is  done  above  Current  Eiver; 
sunken  saw  logs  and  fallen  timber  rapidly  fill  the  river  and  reduce  the 
natural  depths.  These  accumulations  keep  pace  with  the  .operations 
of  the  snag  boats,  and  it  is  my  opinion  that  snagging  operations  can 
be  increased  with  profit.  I  estimate  that  $400  per  mile  will  thoroughly 
snag  the  123  miles  of  river  above  Current  Eiver,  and  that  $8,000  will 
be  required  annually  for  maintaining  a  clear  channel  from  White  Eiver 
to  Poplar  Bluff;  269  miles. 

Money  statement. 

July  1,1896,  balance  unexpended $12,331.90 

June  30, 1897,  amount  expended  during  fiscal  year 7, 127. 06 

July  1, 1897,  balance  unexpended 5,204.84 

July  1,1897,  outstanding  liabilities 900.00 

July  1,  1897,  balance  avaUable 4,304.84 

Amount  (estimated)  required  for  work  annually 8, 000. 00 

Amount  that  can  be  profitably  expended  for  maintenance  in  fiscal  year 

ending  June  30,  1899 f,000.00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4,  1897. 


APPROPRIATIONS. 


Appropriations  have  been  made  for  this  river  separately  under  the 
head  of  Improving  Black  Eiver,  Missouri,  and  Improving  Black  Eiver, 
Arkansas  and  Missouri,  and  also  in  combination  with  other  rivers.  Of 
the  distribution  of  the  expenditures  under  the  latter  appropriations,  I 
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liave  no  information  to  present.    The  appropriations  for  this  river,  sep 
arately,  are  as  follows: 

Jane  14,  1880 $15,000.00 

Maroh3,  1881 6,000.00 

AngtiBt  2, 1882 10,000.00 

Jnly5,  1884 20,000.00 

August  5, 1886 5,000.00 

AuguBt  11, 1888 5,000.00 

August  11, 1888 * *  7,000.00 

September  19,  1890 5,000.00 

September  19,  1800* 7,000.00 

July  13,  1892 5,000.00 

August  17,  1894 9,500.00 


Junes,  1896 $8,000.00 

Total 102,500.00 

Expended  to  June 

30,1896 $94,686.98 

Less  sales  and  re- 
fundments        4, 518. 88 

90,168.10 


Unexpended    July     1, 
1896 12,331.90 


COMMERCIAL  STATISTICS. 

The  commerce  of  the  portion  of  Black  River  above  the  mouth  of  Current  River  is 
that  arising  solely  from  lumber  and  stave  industries.  Saw  logs,  rough  lumber,  and 
staves  are  rafted  or  towed  in  barges  t<o  railroad  points,  and  provisions  and  miscel- 
laneous freights  are  taken  thence  to  the  timber  and  stave  camps.  Below  the  mouth 
of  Current  River  plantation  products  and  supplies,  together  with  timber  products, 
make  up  the  commerce. 

Below  Current  River  the  river  is  navigated  all  the  year;  above  Current  River  it 
was  navigated  about  ten  months  during  the  last  year. 

JAsi  of  Btem-wheel  hoais  engaged  in  navigating  Black  Biver,  Arkansae  and  Missouri, 
May  Sly  1896,  to  June  1,  1897. 


Kame. 


Ton- 
nage. 


Loaded  draft. 


Steamer.    Bargea. 


Between- 


Bound 
trips. 


Paasen- 
gera. 


Moark 

Louise 

ArUinr 

Black  Diamond  a . 


Portia 

Krata 

G.M.SiTleya.. 
Josie  Sivley  a. . 
J.  A.  Woodson. 
A.  B.  Bragg.... 
Tycoon 


27.3 
27.0 

13.6 

18.4 
49.7 


98.0 

(f) 

219.8 
162.7 

64.5 


Ft.  In. 

2  2 

3  0 


1    4 


8  0 

3  0 

1  6 

6  0 

3  6 

3  6 

3  0 


Ft.  In. 

4    0 

4    0 


8  6 

4  0 

3  0 

6  0 


8    6 


Poplar  Bluff  and  Lake  Slough . . . 

/....do  

\ Poplar  Bluff  and  Coming 

{Poplar  Bluff  and  Corolla 
Poplar  Bluff  and  Lake  Slough. . . 
Poplar  Bluff  and  Duck  lioost. . . 
(Black  Book  and  Current  River.. 

I  Black  Rock  and  Newport 

]  Black  Rock  and  Upper  Black 
'    River. 

Towing  to  Black  Rock 

....do    

<!> 

Kewport  and  Current  River..... 
Newport  and(?) 


m 

158 
12 
12 
37 

4 

<!> 
(?) 
(») 

108 
86 
(f) 
(») 
40 
3 
(f) 


636 
470 


460 
26 


(^ 


aNo  report. 
Classification  of  commeree  reported. 


Articles. 


1897. 


Estimated 
value. 


Tons. 


1896. 


Tons. 


1885. 


Tons. 


1894. 


Tons. 


Cotton 

Cotton  seed 

Hides  and  skins. 

Livestock 

Lumber 

Staveeandbolta. 

Provisions 

Oraln , 

Spokes 

Saw  logs 

Railioadtlea...., 

Paing 

"qnare  timber.... 


1888.160 

10,552 

8,250 

500 

53,230 

89,982 

864,640 

1,940 


2,426 

1,319 

110 

125 

10,646 

24,995 

6,404 

194 


2,181 

980 

60 

62 

12,912 

5,865 

1,010 

788 


117, 760 
12,609 


68,880 
4,670 


8,976 
148,200 


1,360 
1,482 


76,078 

7,134 

2,400 

1,045 

818 


1,473 

6,320 

96 

57 

12,840 

8,171 

2,604 

495 

437 

83,931 

13,441 

400 

1.500 

578 


2,545 

1,524 

19 

59 

9,710 

17,412 

632 

872 

1,780 

89,300 

12,875 


1,808 


Totia. 


1,704,799 


111,611 


111,278 


182,488 


87,636 


*Not  shown  in  previous  statements. 
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Vs. 

IMPROVEMENT  OF  CURRENT  RIVER,  ARKANSAS  AND  MISSOURI. 

The  appropriation  of  Aagust  17, 1894,  was  based  upon  a  report  made 
to  comply  with  the  requirements  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890.  The  report  was  printed  in  House  Ex.  Doc  No.  167, 
Fifty -first  Congress,  second  session,  and  in  Annual  Beport  Chief  of 
Engineers  for  1891,  pages  2065-2071. 

Original  condition. — Between  the  mouth  and  2  miles  below  the  State 
line  snags  and  overhanging  timber  were  the  obstructions  to  navigation ; 
above  this  point  gravel  shoals  were  added  to  the  list. 

OMect. — To  improve  the  navigation  of  the  river  from  the  mouth  to 
Vanburen,  Mo.  (96  miles). 

Project — ^To  remove  logs  and  snags  from  channel;  to  cut  and  deaden 
overhanging  timber,  and  to  contract  water  width  at  worst  shoals  by 
wing  dams. 

Work  done  in  previous  years. — The  first  work  by  the  United  States 
on  this  stream  was  in  1873.  On  page  1689  of  Annual  Eeport  for  1896 
the  work  done  since  that  time  is  shown. 

Operations  during  fiscal  year  1897. — July  10  to  August  17 :  The  hand- 
propelled  snag  boat  Riverside  worked  over  the  river  below  Johnsons 
Landing.  One  hundred  and  thirty-seven  snags  were  removed,  209 
trees  cut,  and  2  drifts  broken  up.  The  Riverside  was  then  sent  to  upper 
Black  Kiver  and  nothing  more  was  done  on  this  stream. 

This  appropriation  pays  one-third  of  the  cost  of  rebuilding  the  River- 
side^ which  work  is  reported  under  the  head  of  ^^improvement  of  White 
Biver,  Arkansas." 

Channel. — From  the  mouth  to  Johnsons  Landing  (26  miles)  the  river 
can  be  navigated  at  all  times  by  boats  of  3^-foot  draft.  From  John- 
sons Landing  to  11  miles  above  Doniphan. a  rafting  channel  was 
opened  in  fiscal  year  1896,  and  a  fair  steamboat  channel  was  also 
opened  to  near  the  Arkansas-Missouri  State  line.  Since  this  stream 
was  last  worked,  freshets  have  brought  many  new  snags  into  the  river 
and  caused  many  trees  to  topple  over  the  banks.  From  the  mouth  of 
the  river  to  Little  Black  Biver  there  yet  remains  a  fair  steamboat  chan- 
nel, but  from  Little  Black  Eiver  to  Current  View  the  river  is  in  bad 
condition.  The  U.  S.  snag  boat  Sheldon  will  go  into  the  river  early  in 
the  coming  year  and  give  such  relief  as  the  small  balance  will  permit. 

The  approved  project  contemplated  the  improvement  of  this  stream 
to  Vanburen,  Mo.,  a  point  31  miles  above  the  upper  limit  of  work  done 
under  present  appropriation.  This  project  also  contemplated  the  con- 
traction of  water  widths  at  the  worst  shoals  by  wing  dams.  The  money 
expended  so  far  has  been  expended  altogether  in  removing  obstructions 
from  the  channel  and  in  cutting  overhanging  timber.  The  appropria- 
tion of  $2,000  in  act  of  June  3, 1890,  completes  the  amount  originally 
estimated  as  necessary  to  complete  the  project.  Every  rise  adds  new 
obstructions  to  this  stream,  and  it  will  require  about  $2,000  a  year  to 
maintain  the  channel  already  opened  up. 

Money  statement. 

July  1;  1896,  balance  unexpended $3,644.31 

Jnne  30, 18S^,  amount  expended  during  fiscal  year 1, 325. 79 

July  1,  1897,  balance  unexpended 2,318.52 

July  1,  1897,  outetanding  liabilities 200.00 

July  1,1897,  balance  avaUable 2,118.52 
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APPROPRIATIONS. 

The  early  examiDations  of  this  river  were  made  under  appropriations 
for  tbis  in  combination  with  other  streams.  The  independent  appro- 
priations for  this  stream  are  as  follows: 

June  2,  1872,  Conreut  River,  Miaeoori $6,000.00 

March  3,  1881,  Current  River,  Arkanfias  and  Misaouri 2, 000. 00 

August  1 7,  1894,  Current  River,  Arkansas  and  Mit»ouri 8, 000. 00 

June  3, 1896,  Current  River,  Arkansas  and  Missouri 2,000.00 

Total 17,000.00 

Expended  to  June  80, 1896 $13,357.60 

Less  refondments 2.00 

Net  expenditures  to  June  30, 1896 13,366.69 

Unexpended  July  1,1806 8,644.81 


COMM1ERCIAL  STATISTIGS. 

For  a  numher  of  years  a  weekly  packet  out  of  Newport,  Ark.,  has  plied  tbis 
stream  as  far  as  Johnsons  Landing.  Towboats  after  timber  and  staves  occasionaliy 
go  i¥om  Newport  to  Little  Black  Kiver.  From  Black  Rock  a  stave  boat  makes  fre- 
quent trips  to  the  stave  camps  at  Current  View  and  below.  Full  reports  of  material 
transported  have  not  been  received  in  response  to  repeated  inquiry. 

List  of  Btern-wheel  hoaU  that  nmvigaied  Currtni  Riiw,  ArkofMOi,  Maff  SI,  1896,  to  Juno 

1, 1897. 


Name. 


Ton- 
nage. 


Loaded  draft. 


Steamer.    Bargee. 


Between— 


tiipa. 


gera. 


A.  It 

J.  A.  WoMlaon 

a.M.SlTleya.... 

JcMieSivleya 

Blaek  Biamonda 


162.71 
219.8 

98.9 
(') 

18.4 


Ft.  In, 
8  9 
8  0 
6    0 

(h 

8    0 


Ft.  In, 
0  0 
0  0 
5  0 
(t) 
8    • 


Ne^vOMTtand  Johneons 

Newport  and  (f) 

KewportaDd(f) 

Blaok  Bock  and  points  below 
Current  View. 


3 
49 

(t) 


15 


a  No  reports  from  theae  boats. 
CUusifioaiUm  of  oomfMroe  reported. 


1897. 

1896. 

1895. 

Articles. 

Xatimated 
valne. 

Tons. 

Tom. 

Tons. 

Cotton 

107.800 

6.400 

1.900 

8.812 

200 

403.200 

20.140 

•10 

800 

880 

090 

20 

2.520 

10,070 

719 

423 

292 

1,875 

830 

200 

28.780 

1.667 

1.045 

86 

STf 

Cotton  eeed 

560 

1.026 

fl^Kv AM  And lioltii a  ......................................... 

4.225 

Qnan            - 

175 

540 

Saw loca a                   *  ■»    .^  .i....*.*^*..... ..a. .......... 

18,479 

BalTmSl  tiiflff     - 

8.333 

SniiAra  limliAr            .    .      ................................... 

8.970 
^.800 

1.300 
396 

i;600 

602 

7otiil       , ,.., _ 

681.528 

17,078 

39.807 

81.906 

A  Fall  reporta  not  received. 


Digitized  by 


Google 


1980      REPORT  OF   THE   CHIEF  OF   ENGINEERS,  U.  8.  ARMY. 

ve. 

IMPROVEMENT  OP  ST.  FRANCIS  RIVER,  ARKANSAS. 

Original  condition. — ^Below  Marked  Tree  snags,  leaning  trees,  and 
sboals  obstructed  navigation.  Above  Marked  ^ee,  throngb  tbe  Sank 
Lands,  tbe  cbannel  meandered  tbrougb  cypress  brakes,  beds  of  smart- 
weed,  and  in  many  places  tbe  waters  were  divided  by  slonghs  and  cbates. 

Object  of  improvement — Originally  to  improve  navigation  below  Les- 
ters  Landing  (232  miles],  later  to  extend  improvement  (73  miles)  to  tbe 
town  of  St.  Francis,  Ark.,  now  to  improve  navigation  between  Eennett, 
Mo.,  and  tbe  moatb  of  the  river  (279  miles). 

Project. — Tbe  osnal  snagging  operations  and  closing  of  cbates  and 
slongbs. 

Work  done  in  previous  years. — Work  done  on  tbis  stream  has  been 
under  the  beads  of  improvement  of  White  and  St.  Francis  rivers  and 
that  of  improving  St.  Francis  River,  Arkansas.  Annual  Report  for 
1896,  page  1692,  gives  tall  statement  of  tbe  snagging  operations  of  pre- 
vious years. 

Operations  during  fiscal  year  1897. — ^The  hull  of  tbe  U.  S.  snag  boat 
A.  B.  Johnson  (hand  propelled)  having  become  unserviceable,  authority 
was  obtained  to  rebuild  the  boat  Tbis  work  began  September  15,  but 
owing  to  delays  in  lumber  shipments  it  was  the  4th  of  November  before 
the  hull  was  launched  and  December  15  before  tbe  boat  was  ready 
for  snagging  operations.  Very  little  of  the  old  boat  could  be  used 
again,  and,  excepting  tbe  boiler  and  capstans,  tbe  A.  B.  Johnson  is  a 
new  boat.  By  the  time  it  was  completed  backwater  from  the  Missis- 
sippi River  was  up  to  Quigley  Bend.  Snagging  oi)erations  were  begun 
here  on  December  19,  and  the  river  very  thoroughly  cleared  of  snags 
up  to  Madison  (5^  miles).  The  boat  was  then  floated  to  Burnt  Gane 
Bend,  from  which  point  the  timber  was  cut  on  tbe  caving  banks  up  to 
Madison  (20  miles).  Tbe  boat  was  laid  up  at  Madison  January  31, 1897, 
the  river  then  being  at  8  feet  on  tbe  Madison  gauge.  One  hundred  and 
five  snags  were  removed,  2,868  trees  cut,  and  4  drift  piles  broken  up. 

The  river  and  harbor  act  of  1896  provided  for  a  survey  of  the  St. 
Francis  River  and  tbe  submission  of  plans  and  estimates  for  the  improve- 
ment of  this  river  by  locks  and  dams  to  give  slack-water  navigation 
from  its  mouth  to  Wittsburg,  and  to  Marianna,  on  I/Anguille  River,  its 
tributary. 

It  was  my  intention  to  quarter  the  surveying  party  on  the  hand  snag 
boat  A.  B.  Johnson^  and  run  levels  from  Madisop  to  the  mouth  of  St. 
Francis;  make  detailed  survey  of  the  bar  at  tbe  mouth  and  other  bars 
between  there  and  L'Anguille  River;  to  run  a  side  line  of  levels  up  the 
UAnguille  River  to  Marianna  and  finally  connect  Madison  and  Witts- 
burg. Tbe  rebuilding  of  the  A.  B.  Johnson  progressed  so  slowly  that 
tbis  plan  could  not  be  followed,  but,  instead,  low- water  marks  at  Witts- 
burg, Madison,  and  Marianna  were  connected  by  a  duplicate  line  of 
Wye  levels  that  followed  the  railways  and  highways  connecting  these 
towns.  From  Marianna  tbe  line  of  levels  was  carried  to  the  mouth  of 
L'Anguille  River  and  tbe  work  suspended,  as  the  St.  Francis  River  was 
at  10  or  12  foot  stage  and  rising,  this  preventing  accurate  determination 
of  low- water  elevations  and  the  character  of  foundations  at  possible 
lock  locations.  The  levels  are  to  be  continued  to  tbe  mouth  of  the 
St.  Francis  River  when  low- water  season  arrives,  which  is  generally  in 
September  and  October. 
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The  field  expenditures  incurred  by  the  rebuilding  of  the  A.  B.  Johnson 
are  given  in  the  abstract  below: 


HnU. 


Cabin. 


Lamber 

OakamCTbalee) 

Calking  cotton  (60  pounds) 

Painta  and  oils 

Spikes  and  nails 

IroD  and  bolts 

Doors,  look  and  sash 

Roof  canvas  and  tacks 

Boof  yentilators  and  caps 

Labor,  supervision,  ana  subsistenoo., 


1282.10 
24.25 
3.75 
11.14 
23.10 
36.16 


$74.86 


33.04 
4.50 


1,137.36 


8.71 

20.03 

6.40 

642.48 


Total. 


1,517.86 


790.02 


Total  cost  of  rebnilding,  $2,907.88. 

Oha/nneL — I  have  been  unable  to  inspect  this  stream.  Steamboat 
men  report  considerable  improvement  below  Wittsburg  and  through 
some  of  the  reaches  in  the  Sunk  Lands.  Between  Marked  Tree  and 
Little  River  it  is  reported  as  filling  rapidly  with  sunken  logs  and  fallen 
timber. 

Money  statement. 

July  1, 1896,  balance  unexpended $8,842.89 

June  30,  1897,  amonnt  expended  daring  fiscal  year 5,125.00 

Jnly  1,  1897,  balance  unexpended 3,217.89 

July  1, 1897,  outatanding  liabilities 125.00 

July  1,  1897,  balance  available 3,092.89 


Amount  (estimated)  required  for  work  annually 8,000.00 

Amount  that  can  be  profitably  expended  for  maintenance  in  fiscal  year 

ending  June  30,1^ 8,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPBOPBIATIONS. 

The  earlier  examinations  and  the  earlier  operations  were  made  under 
appropriations  for  this  in  conjunction  with  other  rivers.  Of  the  expendi- 
tures under  these  appropriations  this  office  has  no  record. 

The  separate  appropriations  are  as  follows: 

March  8,  1871 $10,000.00 

June  14, 1880 5,000.00 

July  5, 1884 12,000.00 

August  5, 1886 8,000.00 

August  11, 1888 4,000.00 

September  19, 1890 4,000.00 

August  17, 1894 •83,000.00 

June  3, 1896 8,000.00 

Total 134,000.00 

Expended  to  June  30, 1896 $50,657.27 

Less  refhndment .16 

Net  expenditures  to  June  30, 1896 50,657.11 

Unexpended  July  1, 1896 8,342.89 

*  Seventy-five  thousand  doUars  of  this,  by  the  conditions  of  the  act,  to  be  expended 
by  the  Mississippi  River  Commission. 
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COBOCBBCIAL  STATISTICS. 

As  in  previona  years,  timber  and  cooperage  staffs  make  np  the  greater  part  of  the 
commerce  reported.  While  there  is  an  increase  in  the  quantity  of  plantation  pro- 
dncts  transported^  full  report  has  not  been  received  as  to  that  class  of  commerce. 

The  river  between  Bertig  and  Marked  Tree  was  navigable  for  six  montbs,  between 
Marked  Tree  and  Madison,  seven  months,  and  below  Madison  for  nine  months. 

Liai  of  stem-wheel  hoaU  engaged  in  navigating  8t,  Frands  Biver,  Arkangae^  May  SI,  1896, 

to  June  1, 1897, 


Ifame. 


Rosa 

EinmaNo.2 

Fleteher 

GiaoeVeUe 

Maude 

Edwin 

Tom  YouDiP 

LooisHoaok 

Henrietta 

Delta 

Jima 

Ike 

Clarence  B.  Long 

Zip  McCoy 

L.jS.Fatton 

OraLee 

Memphis 


Ton- 
nage. 


50.8 
28 

&2 

BS 

101 
18.0 
18.6 

620.5 

90 

86 

13 

66.2 

18 
146 

92 

189.3 
110.8 


Loaded  draft. 


Steamer.    Barges. 


FLin. 

2  6 

2  4 

2  0 

8  6 

4  0 

1  0 

2  4 

6  5 


FLIn, 
3  0 
8    0 

2    0 

8    6 


3  0 
8  0 
6  6 

4  0 
3  0 
2  6 
2  6 
8  0 


6    0 


|Heleiia  and  Marked  Tree 

/Madison  and  ent-off 

iMndisou  and  Wittsbarg 

Helena  and  f 

Helena  and  f 

Marked  Tree  and  Little  Biver. 

Marked  Tree  and  Lake  City 

St  Lonis,  Mo.,  and  points  below  Black 
Fish  CuVoflT. 

Helena  and  f , 

Bertig  and  Lake  City 

Bertig  and  Marked  Tree 

Twedell  and  Marked  Tree 

Marked  Tree  and  Mitohella 

Helena  and  f 

Memphis  and  1 *. 

Memphis  and  pointa  below  Madison 

Memphis  and  Tyronxa  River 


Round 
trips. 


40 

4 
4 
60 
42 
86 
10 
8 


(») 


(f) 


50 
26 
26 
60 
2 


a  Gasoline  boat. 


The  steamer  Rosa  began  navigating  this  stream  in  December,  1896;  the  Fleteher 
in  April,  1897,  and  Jim  in  Febrnary,  1^. 


CUueification  of  oommeree 

reported 

1897. 

1896. 

1895. 

1894. 

Articles. 

Estimated 
valua. 

Tons. 

Tons. 

Tons. 

Tons. 

Oottm 

$278,400 

40,168 

1,500 

102,800 

405,600 

16,500 

270 

116,660 

52,243 

51,750 

52,000 

1.740 

5,021 

20 

2,570 

2,535 

1,650 

100 

58,830 

14.512 

10,850 

520 

575 

781 

3 

800 

751 

280 

1,670 

a  51, 700 

5,934 

5,690 

106 

882 
1.172 
10 
61 
271 
734 

125 
60 

Cottonseed 

Hides 

2 

Livestock 

45 

52 

Grain •., 

43 

TUilr4?<Ml  ttfle ... 

flaw  logs 

22,000 
7,869 
4,585 
1.023 

12,000 
5,860 
1,575 

Staves 

Lumber 

M1«o^11a»4M>iin  

Total..... 

1,117,891 

97,848 

67,740 

38,107 

19.763 

• 

•Corrected  by  adding  material  reported  after  report  of  1896  was  made. 


V7. 

IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

The  first  appropriation  nnder  this  head  was  based  ax>on  report  of  an 
examination  made  to  comply  with  the  requirements  of  river  and  harbor 
act,  Angnst  5, 1889.  This  report  is  printed  in  the  Annual  fleport  of 
the  Chief  of  Engineers  for  1887,  page  1549. 

Original  condition. — Channel  obstructed  by  snags,  drifts,  drift  shoals, 
and  overhanging  timber }  in  the  upper  reaches  by^^^a^^l  |^^9|fi|oie 
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Object  of  improremenU — Originally  to  impit)ve  uavi^Uon  between 
the  tonus  of  St.  Francis,  Ark.,  and  Greenville,  Mo.  (102  miles);  later 
to  include  the  river  from  St.  Francis,  Ark.,  down  to  Kennett,  Mo.  (26 
miles),  in  this  improvement 

Project. — ^The  asnal  snagging  operations. 

Work  done  in  previouM  yeart, — ^Although  the  original  estimate  and  the 
basis  for  the  first  appro[>riation  contemplated  removal  of  gravel  from 
the  shoals  lying  within  12  miles  of  Greenville,  this  work  was  never 
incladed  in  the  projects  tor  expending  the  various  appropriations,  thus 
leaving  snagging  operations  as  the  work  of  past  years. 

Operations  during  fiscal  year  1897. — ^The  U.  S.  snag  boat  Missouri 
(hand  propelled)  worked  over  the  river  from  head  of  Whittaker  Cutoflf 
to  Freeman  Place.  The  boat  turned  back  at  the  Freeman  Place  on 
September  7  and  reached  St.  Francis  September  19.  Between  these 
dates  the  river  was  at  0.6-foot  stage,  and  the  boat  found  21  shoals  on 
which  there  were  between  12  and  24  inches  of  water.  In  July,  when 
the  river  was  at  4-foot  stage,  only  18  inches  was  found  in  the  channel 
through  Beasly  Cut-off.  The  main  river  carries  plenty  of  water  and 
the  boat  worked  that.  Steamboats  use  the  cut-off  when  the  river  is  at 
8-foot  stage  or  over.  At  Daltou  Race  the  head  of  the  old  river  was 
dry  at  3.3-foot  stage.  Four  hundred  and  sixty-one  snags  were  removed 
and  228  leaning  trees  cut  in  the  20  miles  of  river  worked. 

Since  September  19  the  Missouri  has  been  laid  up  at  St.  Francis  in 
the  care  of  a  watchman. 

Channel. — 1  have  not  had  funds  or  plant  available  for  inspecting  this 
stream.  Steamboatmen  and  raftmen  report  a  great  improvement,  but 
that  the  channel  is  filling  again  with  sunken  logs  and  fallen  timber* 
There  is  considerable  rafting  on  this  stream  and  the  accumulation  of 
sunken  logs  has  kept  pace  with  the  snagging  operations. 

Plant. — This  appropriation  owns  no  plant.  The  U.  S.  snag  boat 
Missouri^  owned  by  appropriation  for  improving  Arkansas  Kiver, 
Arkansas,  has  been  used  on  this  stream.  It  is  now  unserviceable. 
The  appropriation  for  improving  St.  Francis  River,  Missouri,  being 
exhausted,  the  boat  is  being  cared  for  out  of  the  appropriation  own- 
ing it. 

Money  statenienU 

Jaly  1,1896,  balance  unexpended $2,218.88 

June  30, 1887,  amount  expended  during  flaoal  year 2,158.36 

July  1, 1897,  balance  anexpended SO.  58 

July  1,1897,  outstanding  liabiliUes 60.53 


▲PPBOPBIATIONS. 

This  reach  of  river  is  understood  not  to  have  been  included  in  the 
snagging  operations  under  the  early  appropriations  for  snagging  in 
Western  rivers. 

Its  specific  appropriations  are  as  follows: 

August  11, 1888 $5,000.00 

September  19,  1890 10,500.00 

August  17, 1894 5,000.00 

Total 20,500.00 

Expended  to  June  30, 1896 $21,281.12 

Less  sales 3,000.00 

Net  expenditures  to  June  30, 1896 18,281.12 

Unexpended  July  1,  1896 QW^^^X^O^^^ 
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COICMERCIAL  STATISTICS. 

The  oommeroe  of  this  river  is  that  arising  solely  from  Inmber  and  stave  industries. 
The  tonnage  reported  this  year  is  ahont  two-thirds  of  that  of  the  preceding  year. 
This  may  be  partly  due  to  the  destruction  by  fire  of  one  of  the  largest  stave  and 
Inmber  plants  on  the  river  and  partly  because  fall  report  of  rafted  material  has  not 
been  received. 

The  river  was  reported  navigable  above  Chalk  Bluff  for  seven  months  during  the 
year  ending  May  31, 1897. 

List  of  stem-vheel  loats  engaged  in  navigating  St,  Francis  Biver,  Missouri,  May  31, 1896, 

to  June  1,  1897, 


Kame. 


Loaded  draft. 


Ton- 
nage.    Steam- 
er. 


Barges. 


Between— 


Round 
trips. 


Boy 

S.  A.  Stroud. 

Milt  Janes.., 


34.6 
35.3 

25.5 


Ft,  In. 
1    8 


2    6 
2    7 


Ft.  In, 
8    0 


8    6 


8    0 


Towing  to  Poplin 

(St.  Francis  ana  Browns  Ferry. 
St.  Francis  and  Reddles  Ford 
St.  Francis  and  Poplar  Creek. . 
{St.  Francis  and  Big  Drift 
Towing  to  Poplin 
St  Francis  anu  Varner  Riyer. , 


78 
90 
28 
12 
38 
81 
88 


Classification  of  oommeroe  reported^ 


Articles. 


1897. 


Estimated 
value. 


Tons. 


1890. 


Tons. 


1895. 


Tons. 


1894. 


Tons. 


Lumber 

Staves  and  bolts 

Provisions '. 

Grain 

Miscellaneous  freights. 

Spokes 

Saw  logs 

Piling 

Square  timber 

Railroad  ties 


$9,150 
27,170 

i.eoo 

450 
4.900 


1,830 

7.547 

10 

45 

49 


700 
9,860 


23,428 

6,098 

726 

2,899 


U,714 

927 

110 

1,074 


2,100 
al7.400 
a4,762 


8,100 

7,106 

50 

11 

59 


12,000 


8,402 

20,275 

« 

180 

160 

1,901 

9.882 


a  875 


Total. 


75,421 


28,306 


85,497 


22,826 


85.806 


a  Corrected  by  adding  material  reported  too  late  for  incorporation  in  Annual  Report  for  1886. 

This  river  is  orossod  near  Wappapello  by  the  Cape  Girardeau  and  Fort  Smith  Rail- 
way, at  Poplin  by  the  Poplar  Bluff  and  Cairo  Branch  of  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway,  and  at  St.  Francis  by  the  St.  Louis  Southwestern  Railway. 


V  8. 

PRELIMINARY  EXAMINATION  OF  NEOSHO  RIVER,  KANSAS,  FROM  THE 
NORTH  LINE  OF  NEOSHO  COUNTY  TO  THE  SOUTH  LINE  OF  LABETTE 
COUNTY. 

[Printed  in  House  Doc.  No.  88,  Fifty-fourth  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  5, 1896. 
Sm:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  24, 1896,  by  Oapt.  William  L.  Sibert,  Corps  of  Engi- 
neers, upon  preliminary  examination  of  Neosho  Eiver,  Kansas, "  from  the 
north  line  of  Neosho  County  to  the  south  line  of  Labette  County,  with 
a  view  to  straightening  and  otherwise  improving  the  channel  of  said 
river,'^  made  to  comply  with  provisions  of  the  river  and  harbor  act  of 
June  3, 1896. 
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Captain  Sibert  states  that  the  extremely  small  low-water  discharge 
makes  it  impracticable  to  improve  this  stream  for  navigation  purposes, 
ami  therefore,  in  his  opinion,  the  river  is  not  worthy  of  improvement 
by  the  United  States.  The  views  of  the  district  officer  are  concurred 
in  by  the  division  engineer.  Colonel  Barlow,  and  by  me. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  oapt.  william  l.  sibert,  corps  of  engineers. 

United  States  Engineer  Office, 

Little  Rocky  Ark.^  November  ^i,  1896. 

General:  In  a(;cordauce  with  directions  contained  in  letter  from 
your  office  dated  June  16, 1896, 1  have  the  honor  to  submit  the  follow- 
ing report  concerning  the  preliminary  examination  of  Neosho  River, 
Kansas,  from  the  north  line  of  Neosho  County  to  the  south  line  of 
Labette  County,  with  a  view  to  straightening  and  otherwise  improving 
the  channel. 

This  preliminary  examination  was  made  under  my  direction  by  United 
States  Assistant  Engineer  J.  E.  Van  Frank,  whose  report  is  inclosed 
herewith,  and  to  which  attention  is  respectfully  called  for  all  the  details 
of  the  examination. 

The  portion  of  the  river  examined  is  about  98  miles  long;  it  has  an 
average  width  of  about  200  feet  at  low  water ;  a  discharge  at  low  water  of 
about  60  cubic  feet  per  second;  an  estimated  discharge  at  high  water 
of  about  18,000  cubic  feet  per  second;  an  average  height  of  banks  of 
about  22  feet;  an  average  fall  per  mile  of  about  1.25  feet;  a  difference 
between  high  and  low  water  of  about  24  feet. 

There  are  three  milldams  and  nineteen  railroad  and  county  bridges 
along  this  reach  of  river,  which  would  obstruct  navigation  were  it 
otherwise  practicable. 

The  extremely  small  low- water  discharge  makes  it  impracticable  to 
improve  this  stream  for  navigation  purposes.    It  is  not,  therefore,  in 
my  opinion,  worthy  of  improvement  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  Engineers. 

Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers,  U.  8.  A. 

(Through  the  Division  Engineer.) 

[First  iudorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

Washington,  1).  C,  November  30,  1896. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Array. 

The  conclusion  of  the  district  engineer  that  this  locality  is  not  worthy 
of  improvement  by  the  General  Government  is  concurred  in. 

J.  W.  Barlow, 
Colonel,  Corps  of  Engineers, 
Division  Engineer ^  Southwest  Division. 

ENG  97-: 126  I     r^n^nu^ 
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REPORT  OF  MR.  J.  R.   VAN  FRANK,   ASSISTANT  BNGINKKR. 

LiTTLK  Rock,  Akk.,  October  19,  1896. 

Sir:  I  have  the  honor  to  report  apon  the  examination  of  Neosho  River,  Kansas,  as 
follows: 

This  river  riKes  in  east  central  Kansits,  flowing  in  a  southeasterly  direction 
through  Morris,  Chase,  Lyon,  Coflee,  Woodson,  Allen,  Neosho,  Labette,  and  Cherokee 
counties,  an  approximate  distance  of  300  miles,  and  has  a  watershed  of  about  6^000 
S(]uare  miles. 

The  portion  of  the  river  that  I  examined  with  a  view  to  navigation,  commencing 
at  the  north  line  of  Neosho  County,  running  in  a  southeasterly  direction  through 
Neosho  and  Labette  counties,  has  a  length  of  98  miles,  an  average  width  of  200  feet 
between  banks  22  feet  high,  and  at  the  present  low- water  stage  has  a  depth  of  6 
inches  over  the  shoals,  from  3  to  10  feet  in  the  pools,  and  has  an  oscillation  of  24  feet. 

The  general  character  of  the  river  is  winding  through  an  alluvial  bottom  from  1 
to  3  miles  in  width,  overflowing  its  banks  at  the  highest  rises  and  inundating  the 
farming  land  in  the  bottoms  on  either  side. 

During  the  rainy  seafjons  the  water  will  rise  to  bank  full  and,  overflowing  in 
twenty-four  hours,  will  continne  full  for  three  days,  then  recede  almost  as  rapidly 
as  it  came  up.    The  velocity  of  these  freshets  is  from  3  to  5  miles  per  hour. 

The  ordinary  stage  of  water  is  from  2  to  3  feet  above  extreme  low  water;  this 
would  give  about  H  to  2  feet  of  water  over  the  shoals.  What  the  velocity  would 
be  at  this  stage  is  difficult  to  determine  withont  an  actual  observation.  However, 
there  would  be  a  nerceptible  current  throughout  the  entire  length  of  the  stream.  • 

At  the  present  low-water  stage,  which  has  extended  through  July,  August,  Sep- 
tember, and  October,  there  is  no  perceptible  current  except  over  the  shoals.  These 
shoals  are  generally  limestone  lodges  extending  entirely  across  the  river,  and  are 
from  one-eighth  to  one-hnlf  mile  in  length.  Some  of  these  shoals  are  gravel  reefs 
washed  up  from  a  sharp  bend,  Itridge  abutment,  or  milldam,  and  some  of  them  are 
(i  feet  high  above  low  water  and  extentl  nearly  across  the  bed  of  the  river,  leaving 
only  a  narrow  space  on  one  or  both  sides  for  the  passage  of  low  and  medium  stages 
of  water.  At  low  water  some  of  these  passages  are  only  30  feet  wide  and  6  inches 
deep,  with  an  estimated  diHcharge  of  60  cubic  feet  per  second.  The  'pools  above 
and  below  tlie  shoals  have  no  current  at  low  water,  and  range  from  3  to  10  feet  deep 
and  from  100  to  200  feet  wide  on  the  surface. 

The  probable  fall  of  this  stream  is  1.25  feet  per  mile,  with  a  maximum  high- water 
velocity  of  5  miles  per  hour  and  a  maximum  discharge  of  18,000  cubic  feet  per  second. 

There  are  three  milldams,  nineteen  railroad  and  wagon  bridges,  and  numerous 
fording  ])l8M5es  along  this  reach  of  river.  The  milldams  are  constructed  of  rock  and 
timber,  and  range  from  4  to  10  feet  high.    One  of  them  cost  $50,000. 

Some  of  the  bridges  have  single  spans  over  the  main  river  i'rom  150  to  250  feet  in 
hmgth,  with  approach  spans  or  piling,  and  others  have  double  spans  from  100  to  140 
feet  each,  with  a  rock  pier  in  the  middle  of  the  stream.  These  middle  jiiers  have 
formed  gravel  reefs  below  them,  some  cme-fourth  of  a  mile  long,  thus  dividing  the 
channel.  The  general  height  of  these  bridges  is  from  25  to  30  feet  above  low-water 
and  from  1  to  6  f<*et  above  high-water  line.  All  of  them  contract  the  high-water 
flow  to  such  an  extent  as  to  become  an  obstruction. 

A  detailed  description  of  each  bridge  and  dam  is  given  below  in  rotation  from  the 
State  line  up: 

First.  Milldam  located  3  miles  Inflow  Chetopa,  in  Cherokee  County,  constructed  of 
brush  and  loose  rock,  4  feet  high,  400  feet  across  the  main  bed  of  river;  water  above 
dam  is  2  feet  plus  water  below  dam;  shoals  (rock  bottom)  for  800  feet  below  the 
dam,  water  6  inches  deep. 

Second.  Wagon  bridge  at  Chetopa  has  one  single  iron  span  255  feet  over  main 
channel,  with  an  approach  span  of  85  feet;  lower  chord  25  feet  above  low  water. 
River  oscillation  about  20  feet. 

Third.  Missouri  Pacific  Railway  Bridge  at  Chetopa:  180-foot  iron  truss  span; 
60-foot  iron  girder  span,  200  feet  piling;  total  waterway  440  feet.  Lower  chord  24 
feet  above  low  water.     River  oscillation  20  feet. 

Fourth  and  filth.  Two  bridges  1  mile  east  of  Oswego,  one  the  duplicate  of  the 
other,  the  railway  bridge  100  feet  above  the  wagon  bridge,  as  follows:  Stt Louis  and 
San  Francisco  Hailroad  Bridge:  Two  spans,  100  feet  each,  stone  abutments  and  mid- 
dle pier.  Thirty  feet  above  low  water.  River  oscillation  28  feet.  Width  of  bottom 
lancf  If  miles. 

Sixth.  Wagon  bridge  north  of  Oswego:  Two  spans,  iron  truss,  110  feet  eaeh,  mid- 
dle stone  pier,  300  yards  of  high  waterway,  6  feet  deep  at  end  of  bridge.  Oscillation 
24  feet. 

Debris  of  milldam  under  this  bridge. 

Seventh.  Milldam  under  bridge,  4  feet  high.    This  is  a  wreck  of  what  was  once  a 
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dam;  the  mill  burned  down^  and  the  dam  is  partially  torn  down  by  people  who  are 
opposed  to  it  as  a  water  obstruotion.  The  low  waterway  through  the  old  race  is  30 
fort  wide  and  6  inches  deep,  and  has  a  discharge  of  about  60  cubic  feet  per  second. 
The  original  dam,  located  200  yards  above,  still  stands  and  is  4  feet  higher,  making  a 
fall  of  8  feet  altogether. 

Eighth.  Missouri,  Kansas  and  Texas  Railway  Bridge,  Mineral  branch:  One  span, 
170  £et;  also  300- foot  trestle.  Shoals  under  this  bridge.  Water  one-half  foot  deep, 
rock  bottom.     Bottom  laud  1^  miles  wide. 

Ninth.  Montana  wagon  bridge:  One  span  210  feet,  and  100-foot  approach  span. 
Lower  chord  35  feet  above  low  water. 

Tenth.  Kansas  City,  Pittsburg  and  Gulf  Railroad  Bridge,  8  miles  east  of  Parsons, 
in  the  northern  part  of  Labette  County ;  one  single  span,  160  feet  over  main  chan- 
nel; approach  span  100  feet,  west  side;  approach  span  50  feet,  east  side.  Base  of 
rail  about  30  feet  above  low  water.  Bank  about  22  feet  above  low  water.  Shoal 
under  bridge;  water  6  inches  deep;  rock  bottom;  extends  one- fourth  mile  below 
bridge. 

Eleventh.  Wagon  bridge,  200  yards  above  the  railroad  bridge;  single  span,  225 
feet ;  approaches  100  feet  at  each  end.  Roadway  10  feet  higher  than  banks  an d  about 
32  feet  above  low  water.  Caisson  piers ;  shoal  under  bridge.  Bottom  land  one-half 
mile  wide  on  east  and  three-fourtbs  mile  on  west;  overflow  from  1  to  2  feet  deep. 

These  are  all  of  the  bridges  in  Labette  County.  The  next  bridge  across  the  main 
stream  is  about  16  miles  farther  north,  in  Neosho  County.  Although  there  is  a  wagon 
bridge  across  a  bayou,  or  high-water  chute,  of  this  river  aboat  10  miles  north,  there 
is  no  further  note  of  it  in  this  report. 

Twelfth.  Wagon  bridge,  2  miles  south  of  St.  Paul;  single  span  180  feet;  stone 
abutments,  combination  wood  and  iron  truss,  30  feet  above  low  water,  7  feet  above 
natural  surface  of  bank.    High-water  line  2  feet  over  bank. 

Thirteenth.  Missouri,  Kansas  and  Texas  Railway  Bridge,  1  mile  south  of  St.  Paul; 
single  span,  160  feet  over  main  channel. 

Fourteenth.  Wagon  bridge,  2  miles  southwest  of  St.  Paul ;  two  iron  truss  spans 
140  feet  each ;  middle  pier  rock ;  end  pier  caissons ;  27.5  feet  high ;  5  feet  above  bank. 
Oscillation  25  feet.  Shoal  under  bridge  one-fourth  mile  long,  water  6  inches  deep. 
Tow  head  formed  below  middle  pier  one-fourth  mile  long. 

Shoal  and  ford,  surface  of  low  water,  150  feet  wide,  6  inches  deep,  one-fourth  mile 
long,  gravel  bar  located  one-half  mile  north  of  the  above  bridge. 

Shoal  and  ford  1  mile  farther  north;  gravel  bar  6  feet  high,  extending  almost 
across  the  main  bed  of  river,  with  narrow  channel  for  low  water  20  feet  wide;  riffle 
40  feet  wide,  6  inches  deep,  and  100  feet  long;  discharge  about  60  cubic  feet  per 
second. 

Fifteenth.  Missouri,  Kansas  and  Texas  Railway  Bridge  (Kansas  City  branch) ;  sin- 
gle span  150  feet  over  main  over  channel;  also  150-foot  ])ile  approach.  Base  of  rail 
28  feet  above  low  water  and  8  feet  above  top  of  banks  or  high  water  of  1892.  Area 
of  cross  section  high  water,  1892,  5,375  square  feet.  Area  of  railroad  dump  obstruc- 
tion to  high  water  of  1892  on  north  side,  2,502  square  feet.  High  water  1895,  6.4 
feet  below  base  of  rail.  High  water  1885,  6  feet  below  base  of  rail  (highest  water 
known).    Oscillation  22  feet. 

Sixteenth.  Wagon  bridge  at  Erie  Milldam;  one  span  180  feet  across  main  channel; 
one  approach  span  75  feet.  Top  of  bridge  pier  20  feet  above  present  low  water  in 
pond  above  the  dam ;  water  in  pond  about  9  feet  deep.  High  water,  1885,  is  4.2  feet 
below  top  of  pier. 

Seventeenth.  Erie  Milldam,  150  feet  below  bridge.  This  dam  is  a  wooden  strnc- 
tnre  with  rock  abutnieuts  at  ends;  height  of  dam  10  feet  above  bed  rock  or  natural 
shoal  of  stream;  present  low  water  in  pond  2  feet  below  top  of  dam,  about  7  feet 
difference  in  water  above  and  below  the  dam.  Approximate  cost  of  milling  plant 
$50,000. 

This  dam  backs  water  8  miles  upstream,  covers  one  shoal  in  the  distance,  and  heads 
at  a  solid  rock  sboal. 

Eighteenth.  Shaw  wagon  bridge;  combination  wood  and  iron  truss,  caisson  piers ; 
span  150  feet  over  main  channel;  50-foot  approach  on  east ;  75- foot  approach  on 
west.  Low  water  29  feet  below  lower  chord.  High  water,  1885, 2.9  feet  below  lower 
chord.    Oscillation  26  feet.    Pool  under  bridge  12  feet  deep. 

Nineteenth.  Austin  Milldam,  10  feet  high,  constructed  of  rock  (dry  masonry)  on 
a  solid  rock  shoal  with  projecting  ledges  one  side,  originally  a  narrow  place  in  the 
stream  on  account  of  this  rock  ledge  aud  shoal.  Approximate  cost  of  plant,  $50,000. 
Shoal  for  one-half  mile  below  dam;  average  depth  less  than  1  foot. 

Twentieth.  Santa  Fe  Railway  Bridge,  southeast  of  Chanute;  span  200  feet,  iron 
trass,  with  approaches.  Low  water  24  feet  below  lower  chord.  Roadbed  about  10 
feet  above  natural  surface  of  bank.  Water  8  feet  deep  under  bridge,  backwater 
from  milldam. 
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Twenty-first.  Wa^on  bridge,  east  of  Chanote ;  span  160  feet,  iron,  with  approaches 
amonnting  to  344  feet  waterway.  Low  water  29  feet  below  lower  chord.  Hihj; 
water,  1885,  5.5  feet  below  lower  chord.  Roadbed  about  10  feet  above  natural  sur- 
face of  bank.     Pool  under  bridge  7  feet  deep.     Waterworks  of  Chanute  located  here. 

Twenty-second.  Santa  Fe  Railway  Bridge,  north  of  Channte;  one  span  200  feet; 
pile  approach  at  each  end,  making  total  length  of  bridge  opening  315  feet.  Lower 
chord  31  feet  above  low  water.    Oscillation,  1885,  26  feet. 

Twenty-third.  Wagon  bridge,  north  of  Chanut«;  main  span  150  feet,  with  50-foot 
approach  at  each  end.     Same  refereucc  to  water  lines  as  the  above  railway  bridge. 

The-e  bridges  are  near  each  other;  also  near  the  north  line  of  Neosho  County. 

Length  of  Neosho  River,  in  Neosho  County,  as  taken  from  Qovernment  land  plats, 
is  65  miles.  About  50  miles  of  levees  from  4  to  6  feet  high  have  been  built  along  this 
reach  of  river  to  protect  farming  lands  from  overflow.  It  has  been  estimated  that 
60  miles  more  would  complete  this  lovee  system  and  give  ample  protection  to  all  the 
overflow  lands  in  Neosho  County. 

The  general  sentiment  of  the  people  a.s  to  improvement  of  the  river  is  for  the  pro- 
tection of  the  farming  lands  from  overflow. 

There  is  no  steamboat  navigation  on  this  stream  and  not  sufficient  water  for  any 
length  of  time  to  make  navigation  practicable. 

There  are  competing  lines  of  railroads  across  the  counties  east,  west,  north,  and 
south,  giving  ample  facilities  for  transportation  to  the  country.  Therefore  I  recom- 
mend no  improvement  for  navigation. 

Labette  County  has  no  public  levee  system,  althoagh  private  levees  from  12  inches 
to  18  inches  higli  have  been  constructed  at  various  points  along  the  river  bank  for 
the  protection  of  crops. 

The  lands  through  these  counties  are  practically  all  under  cultivation  and  adapted 
to  raising  jB:rain  and  grass.  The  acreage  for  each  county  will  average  about  as  the 
following  list  for  Labette  County: 

LABETTE   COUNTY,    KANS. 

Nnmherof  acres  sown  in  grain  for  the  years  of  ISOS  to  1895 j  including  spring  of  1806, 

[Taken  from  asRCSuor's  bookH  by  J.  F.  Thoin^>son,  connly  clerk;  prepared  for  Busby  &.  Smith,  grain 
dealers,  rursuns,  Kaus.,  May  29,  1896. 


Tear. 

Wheat. 

Rye. 

Com. 

Oats. 

Flax. 

1893 

57,  M7 
5l.(K)t 
62,895 
50, 729 

537 
306 
479 
169 

4.3,207 
48,113 
55,114 
60,556 

30,667 
33. 459 
44. 155 
37,378 

2,0RR 

]894 

2,988 

I8'15 

6,349 

1896 

4,411 

Tabic  shoiving  total  numher  of  bushels  of  grain  raised  in  year  1895, 


Grain. 


"Wheat, 
Kye  ... 
Com  .. 
Oats... 

Flax.., 


Acres. 

Yield  per 
acre. 

ButheU. 

62,895 

14 

479 

10 

55.114 

32 

44.155 

35 

6,349 

6 

TotJil 
yield. 


Bnnhelt. 

880,530 

4,790 

1.703,648 

1,545,425 

38,094 


Total  168,982  acres  cultivated ;  4,232,487  bushels  of  grain  raised. 

Area  of  Labette  County,  400,000  acres. 

Besidestheabove.  I  would  approximately  estimatean  annual  production  of  15,000,000 
pounds  of  beef  ana  pork  in  Labette  County  and  about  the  same  for  Neosho  County. 
KespectfuUy  submitted. 

J.  B.  Van  Fbank^  Assistant  Engineer, 

Capt.  Wm.  L.  Sibert, 

Cwrps  of  Engineers,  U,  8.  A, 
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Vg. 

SURVEYS  OF  ARKANSAS  RIVER  AT  LITTLE  ROCK,  VANBUREN,  AND  FORT 

SMITH,  ARKANSAS. 

[Printed  in  Hoase  Doc.  Ko.  24,  Fifty-fifth  ConfrreBS,  flrat  BMsion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  1).  0.,  April  5, 1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  provides,  in  the  item 
of  appropriation  for  improving  Arkansas  Kiver,  Arkansas  and  Indian 
Territory,  that  the  Secretary  of  War,  in  his  discretion,  "cause  exami- 
nations and  surveys  to  be  made  at- or  near  •  •  •  Little  Rock, 
•  *  •  Vanburen,  and  Fort  Smith,  to  determine  whether  or  not,  by 
reason  of  dikes  or  other  Government  works,  any  part  of  tlie  liarbors  or 
river  banks  in  their  vicinity  have  been  so  injured  or  endangered  that 
tlie  Government  should  guard  against  or  remedy  the  same;  and  for  the 
j)urpo8e  of  making  such  surveys  and  works  as  may  be  found  necessary 
to  remedy  and  guard  against  such  injury,  the  Secretary  of  War  is 
authorized  to  set  apart  and  use,  in  his  discretion,  a  sufficient  amount 
of  this  appropriation,"  and  I  now  have  the  honor  to  submit  the  accom- 
panyingcopy  of  report,  dated  March  10,1897,  by  Oapt.  William  L.  Sibert, 
Corps  of  Engineers,  concerning  the  examinations  and  surveys  thus 
provided  for. 

Captain  Sibert  states  that  the  Government  works  in  the  vicinity  of 
Fort  Smith  have  not  so  injured  the  harbor  or  river  banks  there  that 
the  Government  should  guard  against  or  remedy  the  same,  and  that 
the  filling  up  of  the  harbor  and  the  caving  of  the  banks  at  Vanburen 
and  the  caving  of  the  bank  in  the  vicinity  of  Little  Rock  are  due  to 
natural  agencies  and  not  caused  by  the  Government  works  at  those 
places.  For  the  reasons  given  he  is  of  the  opinion  that  further  surveys 
at  the  three  localities  mentioned  are  not  necessary. 

The  views  and  recommendations  of  Captain  Sibert  are  concurred  in 
by  the  division  engineer.  Col.  J.  W.  Barlow,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  Engineers,  U.  8.  Army. 
Hon.  R.  A.  Alger, 

Secretary  of  War. 


report  of  CAPT.  WILLIAM  L.  SIBERT,  CORPS  OF  ENOINEERS. 

United  States  Engineer  Office, 

Littk  Rocky  Ark.j  March  10, 1897. 

General:  I  have  the  honor  to  submit  the  following  report  concern- 
ing surveys  called  for  in  river  and  harbor  act,  June  3, 1896,  at  Fort 
Smith,  Vanburen,  and  Little  Rock. 

On  August  28, 1896,  a  report,  with  map,  was  submitted  concerning  a 
caving  bank  at  Fort  Smith,  Ark.  This  report  was  called  for  by  indorse- 
ment on  letter  from  S.  A.  Williams,  secretary  Commercial  Ijeague,  Fort 
Smith,  Ark.,  and  was  the  result  of  a  survey  made  at  that  time  with  a 
view  to  determining  whether  or  not,  by  reason  of  dikes  or  other  Gov- 
ernment works,  any  part  of  the  harbor  or  river  banks  in  the  vicinity 
had  been  so  injured  or  endangered  that  the  Government  should  guard 
against  or  remedy  the  same. 
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Tlie  report  referred  to  above,  together  with  report  on  survey  sabmitted 
April  22, 1895,  on  the  same  qaestion,  gives  all  the  data  in  the  case. 

It  is  the  opinion  of  this  oifice  that  the  Government  works  in  the  vicin- 
ity of  Fort  Smith  liave  not  so  injured  the  harbor  or  river  banks  in  that 
locality  that  the  Government  should  guard  against  or  remedy  the  same; 
also  that  no  further  survey  is  necessary. 

An  examination  has  been  made  in  the  vicinity  of  Vanburen  Ark.  (a 
blue  print  of  a  map*  showing  locality  when  dikes  were  constructed  is 
linclosed).  From  this  examination  the  conclusion  is  reached  that  dikes 
at  A  could  in  no  way  be  considered  the  cause  of  the  filling  up  of  the 
harbor  on  opposite  side  of  river  or  the  caving  of  the  bank  on  same  side 
at  B.  If  the  dikes  in  question  had  had  any  effect  whatever,  that  effect 
would  have  been  to  i)revent  the  filling  up  of  the  harbor  and  the  caving 
of  the  bank  at  B.  The  caving  of  the  bend  above  D  caused  the  rock 
l)oint  at  D  to  deflect  the  water  more  and  more  toward  the  south  side  of 
the  river  at  A  and  below,  and  to  overcome  the  effect  of  the  dikes. 

It  is  the  opinion  of  this  office  that  no  further  survey  is  necessary,  and 
that  the  filling  up  of  the  harbor  and  the  caving  of  the  bank  at  B  are 
due  to  natural  causes. 

On  March  3, 1896,  and  on  May  5, 1896,  were  submitted  to  you  reports, 
with  maps,  concerning  the  claim  that  the  caving  of  a  certain  bank  about 
5  miles  below  Little  liock,  Ark.,  in  the  vicinity  of  Old  Fourche,  was  due 
to  the  construction  of  certain  dikes  just  below  Little  Rock,  Ark.,  by  the 
United  States. 

The  conclusion  reached  in  these  reports  was  that  the  caving  was  due 
to  natural  causes,  and  that  the  construction  of  the  dikes  referred  to  had 
nothing  to  do  with  it. 

This  office  has  no  knowledge  of  any  other  place  in  the  vicinity  of 
Little  Kock  where  it  has  been  claimed  that  damage  has  been  done  the  . 
harbor  or  river  banks  by  dikes  or  other  Government  works. 

This  office  is,  therefore,  of  the  opinion  that  all  the  data  that  would  be 
obtained  by  survey  in  the  vicinity  of  Little  Kock  have  been  submitted, 
and  that  no  further  survey  is  necessary. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Stbert, 

Captain  of  Engineers. 

Brig.  Gen.  JonN  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


V  10. 

SURVEY  OF  ARKANSAS  RIVER  AT  PINEBLUFP,  ARKANSAS. 

[Printed  in  Honso  Doc.No.294,Fifty-fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  J).  0.,  February  12, 1897. 
Sir:  The  river  and  haj'bor  act  of  June  3,  1896,  provides,  in  the  item 
of  appropriation  for  improving  Arkansas  River,  Arkansas  and  Indian 
Territory,  that  the  Secretary  of  War  may,  in  his  discretion — 

cause  examinations  nnd  surveys  to  be  made  at  or  near  Pinebluff    *     *    •    to  deter- 
mine whether  or  not,  by  reason  of  dikes  or  other  Government  works,  any  part  of 


'  Not  printed. 
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the  harbors  or  river  banks  in  their  vicinity  have  been  ho  injured  or  en«lan)fer«*d  that 
the  Government  should  guard  against  or  remedy  theHume;  and  for  the  purpose  of 
making  such  8nrve.yB  and  works  as  may  be  foand  necessary  to  remedy  and  guard 
against  such  injury,  the  Secretary  of  War  is  authorized  to  set  apart  and  use,  in  his 
discretion,  a  sufficient  amount  of  this  appropriation. 

The  duty  of  making:  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  Oapt.  William  L.  Sibert,  Corps  of  Engineers,  and  I  now 
have  the  honor  to  submit  the  aecompanying  copy  of  his  report,  dated 
February  8,  1807,  upon  the  subject. 

It  is  the  opinion  of  Captain  Sibert  that  the  dikes  and  bank  protec- 
tion at  Pinebhitt' have  not  injured  the  river  banks  or  harbor,  but  that 
such  work  has  preserved  the  city  from  destruction.  He  states  that  the 
work  below  Dike  No.  2  should  be  kept  in  repair,  so  that  it  will  form  a 
part  of  a  complete  system  of  regulation  works;  and  such  work  has 
been  authorized,  funds  being  available  for  the  purpose. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  william  l.  sibert,  corps  op  engineers. 

United  States  Engineer  Office, 

Little  RocJcj  Ark.^  February  8,  1897. 

Sir  :  I  have  the  honor  to  forward  herewith  blue  print*  of  survey  made 
in  vicinity  of  Piuebluff,.  with  a  view  to  determining  whether  or  not,  by 
reason  of  dikes  or  other  Government  works,  any  part  of  the  harbor  or 
river  banks  in  the  vicinity  of  Pinebluff  has  been  so  injured  or  endan- 
gered that  the  Government  should  guard  against  or  remedy  the  same. 
This  map  shows  six  dikes,  also  bank  protection  from  dikes  4  to  (>  and 
from  Mallory's  ditch  to  "  O."  Dike  I  was  nuide  of  brush  and  sand  boxes 
for  the  Urst  400  feet.  The  remainder  of  the  dike  was  made  of  piles  witii 
brush  wattling.  Dikes  2,  3,  4,  5,  and  (J  were  made  of  brush  and  sand 
boxes,  and  after  settling  were  capi>ed  with  stone. 

All  of  this  work  was  done  es])ecially  for  the  protection  of  the  city  of 
Pinebluff^  and  none  of  the  work  can,  in  my  opinion,  be  charged  with 
injuring  the  river  banks  or  harbor.  Its  existence  has,  on  the  con- 
trary, preserved  the  city  from  destruction. 

There  has  been  expended  for  the  protection  of  PinebluflFby  the  United 
States  since  1880  approximately  $258,600.  The  total  appropriation  for 
improving  the  entire  Arkansas  liiver  for  this  time  was  $1,13;^,500. 

The  principal  part  of  the  city  of  Pinebluff  lies  below  Dike  No.  2. 

In  my  opinion  the  work  below  Dike  No.  2  should  be  kept  in  repair, 
80  that  it  will  form  a  part  of  a  complete  system  of  regulation  works. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  EngineerB. 

Chief  of  Engineers,  U.  S.  A. 


•  Not  printed. 
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V  II. 

SURVEY  OF  WHITE  RIVER  FROM  BATESVILLE  TO  BUFFALO  SHOALS, 

ARKANSAS. 

[PriDted  in  House  Doe.  No.  78,  Fifty-fourtli  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  I).  C,  December  3, 1896. 
Sir:  I  have  tlie  honor  to  submit  the  accompanying  copy  of  report  of 
]S'ovember  28,  1896,  by  Capt.  William  L.  Sibert,  Corps  of  Engineers,  on 
the  subject  of  survey  of  White  River,  Arkansas,  between  Batesville 
and  Buffalo  Shoals,  with  a  view  to  improvement  by  slack-water  navi- 
gation, made  to  comply  with  requirements  of  the  river  and  harbor  act 
of  June  3, 1896. 

Capt^iin  Sibert  remarks  that  a  former  survey  of  the  river,  made  in 
1887,  gives  all  the  necessary  data  for  preparing  an  estimate  of  cost 
with  reasonable  accuracy,  and  he  states  that  the  difference  of  elevation 
between  Batesville  and  Buffalo  Shoals  (145.3  feet)  can  be  overcome  by 
ten  locks,  which  will  cost,  with  the  necessary  dams,  $1,600,000. 

This  estimate  is  based  on  the  supposition  that  there  will  be  funds 
available  sufficient  to  construct  a  lock  and  dam  complete  each  working 
season  when  work  is  once  commenced. 

A  profile  of  the  river  between  Batesville  and  Buffalo  Shoals,  show- 
ing approximate  location  of  locks,  is  submitted  herewith.  • 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.j  Chief  of  Engiiieers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  capt.  WILLIAM  L.  SIBERT,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Little  Rock,  Ark.,  November  ^cS,  1896. 

General:  In  compliance  with  instructions  contained  in  letter  from 
yonr  office  dated  September  5,  1896, 1  have  the  honor  to  submit  the  fol- 
lowing report  concerning  a  survey  with  estimate  for  improving  White 
Kiver  from  Batesville  to  Buffalo  Shoals,  Arkansas,  by  slack-water 
navigation. 

An  instrumental  survey,  including  the  portion  of  river  under  con- 
sideration, was  completed  under  the  direction  of  Capt.  H.  S.  Taber, 
Corps  of  Engineers,  in  1887,  and  a  report  submitted,  printed  in  Annual 
Eeport,  Chief  of  Engineers,  1S88,  page  1406. 

This  survey  gives  all  the  data  for  making  an  estimate  with  reasona- 
ble accuracy.  Local  surveys  for  the  exact  location  of  locks  will  be 
necessary  when  the  work  of  improvement  commences.  These  surveys 
can  then  be  made  with  very  little  cost.  Enough,  however,  is  known 
from  the  survey  to  determine  the  general  character  of  foundations  to 
be  expected  and  to  make  an  average  foundation  cost. 

The  majority  of  the  locks  will  have  a  rock  foundation,  the  remainder 
gravel. 


*Not  reprinted.    Printed  in  House  Doc.  No.  78,  Fifty-fourth  Congress,  second 
session. 
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In  view  of  the  above  no  survey  has  been  made. 
The  survey  previously  made  furnishes  the  following  data: 
Distance  from  Batesville  to  Buffalo  Shoals,  88.75  miles;  average  fall 
per  mile,  1.64  feet;  low- water  discharge,  about  1,300  cubic  feet  per  sec- 
ond; height  of  banks  above  low  water  for  bottom  lands,  about  30  feet; 
material  in  shoals,  gravel,  bowlders,  and  solid  rock;  nature  of  banks, 
in  general  case  permanent;  rock  and  timber  plentiful  and  convenient; 
high-water  discharge  not  known;  rises  sudden  and  of  short  duration; 
ditl'erence  between  higii  and  low  water  marks,  about  32  feet';  average 
width  of  stream  at  low  water,  about  600  feet. 

PROJECT  AND  ESTIMATE. 

It  is  proposed  to  make  slack-water  qavigation  in  this  stream  by 
means  of  masonry  locks  and  fixed  dams. 

LOCKS. 

The  lock  proposed  is  to  be  of  concrete  masonry,  36  feet  wide,  160 
feet  long  between  hollow  quoins,  with  a  depth  of  4  feet  on  lower  miter 
sill,  lift  about  14  feet,  guard  wall  about  10  feet  high,  the  design 
to  be  similar  to  locks  of  this  size  in  successful  use  in  the  Engineer 
Department. 

DAM. 

The  dam  proposed  is  to  be  of  timber  cribs  filled  with  stone;  design 
to  be  similar  to  dams  in  general  use  in  the  Engineer  Department. 

ESTIMATE. 

LOCK  AND  DAM  COMPLKTB. 

Cofferdarn,  excavation,  and  foundation: $16,064 

Concrete  in  lock  proper,  7,717  cubic  y  ards,  at  $9 60, 453 

Lock  gates 4,283 

Guide  cribs 10,000 

Lock  hoases,  grading,  and  fencing 12, 200 

Dam  coinple  te 42, 000 

Abutment 5,000 

Contingencies 10, 000 

Total 160,000 

The  difference  in  elevation  between  I^atesville  and  Buffalo  Slioals  is  145.3  foet. 
Ten  locks  will  be  necessary  to  overcome  tbis  difference  of  level,  at  a  cost  of  $160,000 
for  each  lock  and  dam  coniplete. 

Total  estimate  for  providing  slack-water  navigation  from  Batesville 
to  Bnffalo  Shoals,  $1,600,000. 

This  estimate  is  based  on  the  supposition  that  there  will  be  funds 
snfiSeient  available  to  construct  a  lock  and  dam  complete  each  working 
season,  after  work  is  once  commenced. 

A  tracing  of  a  profile  of  the  river  from  Batesville  to  Buffalo  Shoals, 
with  the  approximate  location  of  locks,  is  forwarded  herewith.  On  this 
map  no  allowance  is  made  for  the  gain  in  elevation  of  water  surface 
due  to  the  slope  in  the  pools. 

In  my  opinion  the  river  is  worthy  of  the  proposed  imi)rovement,  and 
that  the  same  is  justified  by  the  commence  that  will  be  develoi)ed. 
That  portion  of  Arkansas  bordering  on  Upper  White  liiver  is  rich  in 
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manganese  and  zinc  ores  and  marble,  in  addition  to  the  lumber  and 
agricnltnral  intercsti),  and  has  no  outlet. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  Engtneert, 
Brig.  Gen.  W.  P.  CRAionrLL, 

-  Chief  of  Utigineers^  U.  S.  A. 


V    12. 


8ITRTEY  OF  BITT^ALO  FORK  OF  WHITE  RIVER,  ARKANSAS,  FROM  ITS 
MOrTH  TO  MOITH  OF  RISK  CREEK,  WITH  A  VIEW  TO  DETERMINE 
WHAT  CHARACTER  AND  EXTENT  OF  IMPROVEMENT  18  REQUIRED 

[Printed  in  House  Doc.  No.  207,  Fifty -fonrtli  CongreiM.  se<*ond  srMion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WaMngton^  D.  C,  January  i9,  J897. 

Sir:  I  have  the  honor  to  snbinit  the  accompanying  copy  of  report, 
dated  Jannary  9, 1897,  with  map,*  by  Capt  W.  L.  Sibert,  Corps  of  Engi- 
neers, of  the  revsults  of  a  survey  of  Bafll'alo  Fork  of  Wliite  River,  Arkan- 
sas, from  mouth  to  month  of  Bash  Creek,  with  a  view  to  determine 
what  character  and  extent  of  improvement  ia  required,  made  to  comply 
with  the  provisions  of  the  river  and  harbor  act  ot  June  3, 1896. 

Captain  Sibert  states  that  a  navigable  depth  in  Buffalo  Fork  at  all 
stages  of  water  can  be  obtaine<l  only  by  means  of  locks  and  lixed  dams, 
and  that  this  method  of  improvement  is  only  practicable  by  assnnn'ng 
that  the  dams  will  not  leak.  At  least  five  ]o<*ks  and  dams  would  be 
required  to  overcome  the  difierence  in  level  between  the  mouth  of 
Buffalo  Fork  and  the  month  of  Kush  Creek,  and  their  cost  is  estimated 
at  $750,000.  In  his  opinion  the  commerce  that  would  be  developed  by 
such  improvement  would  not  justify  this  expenditure. 

He  states  tliat  there  is  a  plentiful  supply  of  timber  along  the  stream 
and  rich  deiK>sirs  of  zinc  ore  in  the  vicinity  of  the  mouth  of  Kush  Greek, 
and  these  two  sources  of  commerce  make  the  stream,  in  his  opinion, 
worthy  of  improvement  by  the  General  Government  to  the  following 
extent,  at  an  estimated  cost  of  $3,500: 

To  cnl  theoverhangiDg  tiinl»er  and  romove  from  tlie  alioals  the  loose  and  solid  rock 
that  project  above  the  general  plane  of  the  bed  of  the  shoals,  from  the  month  to  the 
mouth  of  Knsh  Creek. 

The  views  of  the  local  engineer  are  concurred  in  by  Col.  J.  AV.  Barlow, 
Corps  of  Engineers,  the  division  engineer. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaighili., 
Brig,  Gen.y  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


*Not  reprinted.    I*rinted  in  House  Doc.  No.  207,  Fifty-fourth  Congress,  second 
session. 
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report  of  capt.  william  l.  sibert,  corps  op  engineers. 

United  States  Engineer  Office, 

TAttle  Rocky  Arh,  January  9,  1897. 

General:  In  accordance  with  requirements  contained  in  letter  from 
your  office  dated  Septembers,  1896,  I  have  the  honor  to  submit  the 
jfollowing  report  on  survey  of  Buffalo  Fork  of  White  River,  from  mouth 
to  mouth  of  Eush  Creek,  with  a  view  to  determine  what  character  and 
extent  of  improvement  is  required: 

This  survey  was  made  by  United  States  Assistant  Engineer  William 
Parkin,  whose  report  is  inclosed  herewith,  and  to  which  attention  is 
respectfully  invited  for  detailed  information  concerning  the  stream  in 
question. 

A  tracing  (two  sheets)  of  the  plat  of  survey  is  inclosed  herewith. 

Tlie  length  of  river  surveyed  is  24.2  miles.  The  average  fall  i)er  mile 
is  3.101  feet.  Low-water  discharge  is  200  cubic  feet  per  second,  high- 
wat^r  discharge  45,000  cubic  feet  per  second  (estimated). 

My  opinion  is  that  the  only  way  to  make  navigable  water  in  Buffalo 
Fork  of  White  River  at  all  stages  of  water  is  by  means  of  locks  and 
fixed  dams,  and  that  this  method  is  only  pra^^ticable  by  making  the 
assumption  that  the  dams  will  not  leak. 

It  would  require  at  least  five  locks  and  dams  to  overcome  the  differ- 
ence in  level  between  the  month  of  Butt'alo  Fork  and  mouth  of  Kush 
Greek.  It  is  estimated  that  five  locks  and  dams  would  cost  $750,000, 
making  the  cost  of  improvement  about  $30,990  per  mile.  In  my  opin- 
ion the  commerce  that  would  be  developed  would  not  justify  this 
expenditure. 

There  are  rich  deposits  of  zinc  ore  on  this  stream  in  the  vicinity  of 
the  mouth  of  Eush  Greek,  and  an  attempt  is  being  made  on  a  small 
scale  to  "  flatboat"  this  material  to  White  River. 

The  timber  along  this  stream  is  plentiful  and  is  being  rafted  to  White 
Eiver,  thence  to  market.  These  two  sources  of  commerce  make  this 
stream,  in  my  opinion,  worthy  of  the  following  improvement,  viz : 

To  cut  the  overhanging  timber  and  remove  from  the  shoals  the  loose 
and  solid  rock  that  project  above  the  general  plane  of  the  bed  of  the 
shoals,  from  the  mouth  to  the  mouth  of  Rush  Greek. 

It  is  estimated  that  the  cost  of  the  above  work  will  be  $3,500. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  Engineera. 

Brig.  Gen.  W.  P.  Gratghii,l, 

Chief  of  Engineers^  U,  8.  A. 

(Through  the  Division  Engineer.) 

[First  indorseinent.] 

U.  S.  Engineer  Office,  Southwest  Division, 

St.  LouiSj  Mo.j  January  11^  1897. 
Respectfully  forwarded  to  the  Ghief  of  Engineers,  concurring  in  the 
views  of  the  district  engineer. 

J.  W.  Barlow, 
Colonelj  Corps  of  Engineers^  Division  Engineer. 
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REPORT  OF  MR.  WILLIAM  PARKIN,   ASSISTANT  RNGINBRR. 

Little  Rock,  Ark.,  Januarjf  4, 1897, 
Captain:  In  compliance  with  your  verbal  order  of  November  30,  1896,  I  have  the 
honor  to  submit  the  following  report  of  sorrey  and  examination  of  Buft'alo  Fork  of 
White  River,  Arkansas,  from  Rash  Creek  to  the  month,  made  dnring  the  month  of 
December,  1896. 

The  actual  field  work  was  commenced  December  5  and  completed  December  20. 
Levels  were  rnn  from  the  month  of  the  river  across  country  to  the  month  at  Hnsh 
Creek  to  obtain  the  fall  between  the  two  terminal  points,  and  the  fall  at  the  prin- 
cipal shoals  was  obtained  by  transit  level  while  survey  was  in  progress.  Tempo- 
rary gauges  were  established,  but  the  river  was  practically  stationary  throughout 
the*  entire  survey. 

Bnffalo  River  rises  in  the  southwestern  part  of  Newton  County  and  flows  in  a  gen- 
eral easterly  direction  through  Newton,  Searcy,  and  Marion  counties,  an  estimated 
distance  of  200  miles. 

watershed. 

With  its  tributaries  it  has  an  approximate  watershed  of  1,350  square  milee.  The 
tributaries,  though  small,  are  numerous,  the  entire  watershed  being  very  rugged  and 
mountainous.  On  account  of  the  character  of  the  country  through  which  it  runs 
the  river  risee  and  falls  very  quickly. 

DISTANCE. 

The  distance  by  channel  measurement  iVom  Rush  Creek  to  the  mouth  is  24.2  miles, 
and  the  principal  characteristics  of  the  river  in  this  distance,  as  determined  by  the 
survey,  are  as  follows: 

Valley. — Average  width,  900  feet;  minimum,  450  feet;  maximum,  about  2,000  feet, 
and  80  per  ceut  of  the  tarin  lands  are  above  overHow.    All  the  farming  lands  are  goo<l. 

WidthB, — Average  at  high  water,  325  feet.  This  is  sometimes  increased  at  a  very 
few  sharp  bends  to  6(X)  feet,  as  shown  by  map.  Average  at  low  water,  140  feet;  mini- 
mum, 35  feet;  maximum,  285  feet. 

Bankt. — Average,  37  feet  high  and  do  not  cave,  the  bend  side  being  nearly  always 
a  rock  blnff.  When  the  concave  side  is  not  of  mck  the  bank  is  heavy  clay  Hoil  that 
caves  not  at  all  and  wears  away  slowly.  The  banks  are  everywhere  covered  with 
heavy  overhanging  timber,  much  in  the  way  of  navigation  by  steamboatn  or  barges. 

Oacillaiion. — From  various  sources  the  oscillation  was  Hnaliy  determined  to  be  35.5 
feet.     At  Rush  Creek  it  was  35.75  feet,  and  at  Hutfalo  City  aUout  :ii<  feet 

Drpthi  at  prttftni  9tage.-~\vk  bends  and  reaches,  from  18  inches  to  15  feet;  on  shoals 
from  5  to  18  iuches  for  a  boat  5  feet  wide.  When  the  river  getj$  down  to  about  low 
water  on  neveral  shoals  it  takes  a  skillful  hand  to  guide  a  light  bateau  through  the 
rapids  without  an  accident.  In  some  csises  the  water  is  divided  into  several  little 
chutes  and  has  little  depth,  while  in  others  iMiwldern  are  thick  and  make  the  chan- 
nel very  crooked.     In  fact  there  is  no  channel  fur  anything  but  narrow  bateaux. 

Bedofrirtr, — Generally  solid  rock.  Sonietiuies  gravel  and  loone  rock  at  shoals 
and  in  a  few  pools,  but  all  are  underlaid  with  solid  rock  at  a  slight  depth. 

Shoah. — The  shoals  are  46  in  nnmber,  and  their  names,  extent,  fall,  :ind  depth, 
together  with  the  nature  of  bottom,  are  given  in  the  accoiu))anyiiig  table.  The 
greatest  fall  is  at  Cedar  Creek,  where  there  is  a  descent  of  4.3  feet  in  350  feet. 
About  one-half  of  the  shoals  show  gravel  bottom,  the  balance  solid  rock  or  loose 
rock,  and  some  gravel.  All  rock  shoals  are  full  of  loose  bowlders  and  many  needle- 
rocks  projecting  from  a  solid  heti. 

Fordi. — A1»out  14  in  nunil>er;  all  included  in  the  above  list  of  shoals. 

Ban, — Arc  gravel;  no  sand  bars.  Nearly  all  the  bars  are  covered  with  a  growth 
of  scrubby  willow  from  10  to  15  feet  high,  there  l>eing  but  one  entirely  o|>en  bar  on 
this  part  of  the  river.     (.See  m.ip.) 

SIiy}*r,—The  fall  from  KuHh  Cre«»k  to  the  month,  24.2  miles,  is  76.5  feet  ==3.161  feet 
per  mile.  At  the  time  the  survey  w:i8  made  both  White  and  Biitl'alo  rivers  were 
alK>ut  0.6  foot  alK>ve  low  water.  Backwater  of  White  River  is  B;ud  to  come  up  to 
Tinnan  Shoals.  5.3  milen  above  the  mouth. 

JHtrkarge. — A  discharge  ob8ervatii>u  was  taken  1  mile  above  the  mouth  at  stage 
supposed  to  be  0.6  fool  alK>ve  low  water,  and  a  disi'harge  of  1H5.01  cubic  feet  per 
seconii  obtained.  Reducing  to  a  stasre  0.6  fotfit  lower  and  assuming  velocity  and 
slope  to  remain  the  same,  the  discharge  is  230.16  cubic  feet  per  ««cond.  It  is  probalde 
that  it  is  very  close  to  20 »  feet  per  second  at  low  wat«r. 

The  tiiscbarge  at  hi;:h  water  is  estimated  at  45.0(X)  cubic  feet  per  second. 

nh»trtictioni. — Cimsist  of  the  46  shoals  mentioned  almve  and  shown  in  the  appended 
table  and  also  on  map.  the  steep  slop^,  overh.-ini^iu;;  timber,  and  the  abru])t  turns  in 
the  channel.     Twenty-six  of  the  shoals  are  either  solid  reef  rock,  or  loose  rock  and 
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gravely  while  20  appear  to  be  gravel  only.  Altboagli  the  water  in  the  narrow  chan- 
nel is  as  deep  on  tne  rock  as  on  the  gravel  shoals,  they  do  not  so  soon  become  passa- 
ble for  boats  or  rafts  on  account  of  the  many  projecting  rooks  that  are  not  in  the 
narrow  and  crooked  low-water  channel  bnt  are  in  the  channel  for  a  flatboat  or  raft, 
at  stage  at  which  they  could  safely  go  over  the  gravel  shoals.  Three  fish  traps  are 
included  in  shoals.    They  can  be  easily  removed. 

Overhanging  timber  is  also  very  much  in  the  way  of  any  kind  of  navigation,  espe- 
cially in  the  narrow  chutes  and  at  the  abrupt  bends.  The  upper  12  miles  has  much 
more  overhanging  timber  than  the  lower  12. 

The  slope  would  seem  to  be  very  much  of  an  obstruction  also,  bnt  when  it  is  at  all 
distributed  by  about  a  4-foot  stage  of  water  it  oan  be  overcome  by  boats  of  small 
power,  the  steamer  Dauntless  going  to  the  month  of  Rush  Creek  on  an  experimental 
trip  at  a  4-foot  stuge  during  tlie  year  of  1896.  The  boat  drew  12  inches.  Frequent 
stops  had  to  be  made  to  cut  the  overhanging  timber,  and  several  of  the  worst  snoals 
had  to  be  lined  over.  Several  boats  have  been  up  the  river  for  the  iirst  5  miles  dur- 
ing high  or  medium  stages  for  cotton,  but  the  Dauntless  was  the  Iirst  steamboat  up 
as  far  as  Rush  Creek.  The  Dauntless  has  a  tonnage  of  73.49  and  load  draft  of  2  feet 
6  inches. 

FORMER  NAVIGATION. 

With  the  exception  of  the  few  trips  made  by  boats  in  the  first  5  miles  of  river,  and 
the  trip  of  the  Dauntless  to  Rush  Creek,  navigation  has  consisted  entirely  of  flatboats 
and  rafts ;  the  former  coming  out  at  any  stage  above  5  feet,  the  latter  at  as  low  as 
4-foot  stage. 

The  rafts  could  come  out  on  somewhat  lower  water,  but  seldom  do,  as  they  prefer  to 
wait  for  a  good  rise  which  will  carry  them  quickly  to  market. 

Rafts  are  nearly  all  cedar,  telegraph  poles,  posts,  or  piles.  Immense  quantities  of 
this  material  have  come  out  of  the  river  for  years,  and  now  a  great  many  oak  ties 
are  being  gotten  out  which  are  rafted  to  Batesville  on  White  River. 

The  flatboats  are  generally  of  cheap  construction,  built  for  the  trip  only,  with  the 
expectation  of  selling  at  the  lower  end  of  the  run  or  of  losing  as  little  as  possible  if 
a  sale  can  not  be  made. 

This  kind  of  navigation  under  the  most  favorable  conditions  is  on  this  river  decid- 
edly dangerous,  on  account  of  the  overhanging  timber,  the  rock  obstructions  in  the 
channel,  and  the  difficulty  experienced  in  keeping  away  from  the  timber  and  bluffs 
at  the  abrupt  turns. 

The  freight  carried  on  these  boats  consists  almost  entirely  of  zinc  ore,  and  the 
miners  figure  on  building  barges  to  cost  $1  for  every  ton  capacity,  and  they  gener- 
ally carry  a  load  of  about  35  to  40  toYis.  Probably  not  over  six  of  these  boats  go 
down  the  river  in  the  course  of  twelve  months.  A  few  have  come  from  30  miles 
above  Rush  Creek. 

COUNTRY. 

The  section  tributary  to  Buffalo  River  is  exceedingly  weU  watered.  Creeks  and 
springs  are  numerous,  and  few  fail  in  the  dryest  weather.  The  forests  are  practi- 
cally untouched  with  the  exception  of  the  cedar  which  has  been  cut  for  about  fifteen 
years,  and  most  of  it  near  the  river  is  gone.  The  two  principal  and  most  valuable 
timbers  now  are  oak  and  pine.  Post,  white,  overcup,  and  red  oak  are  the  prevailing 
kinds  of  oak,  while  all  of  the  pine  is  of  the  short- leaf  yellow  variety.  Other  timbers 
are  gum,  ash,  sycamore,  beech,  linn,  oottonwood,  and  elm,  but  oak  and  pine  is  the 
real  timber  of  the  country. 

On  account  of  the  country  being  so  rough  the  farms  are  generally  small  until  the 
flats  are  reached  in  the  uplands,  from  5  to  8  miles  from  the  river.  In  these  table- 
lands the  country  is  more  settled,  the  farms  larger,  and  there  most  of  the  villages  are 
located.  Many  of  the  people  who  farm  the  bottom  lands  stay  there  only  until  the 
crops  are  laid  by.  when  they  return  to  the  uplands  till  time  to  gather  the  crop. 

I  understand  tuat  a  statement  is  being  prepared  by  the  board  of  trade  of  Yellville, 
the  county  seat  of  Marion  County,  which  will  show  the  total  production  of  all  kinds 
in  Marion  County,  but  nothing  of  the  kind  is  at  present  available. 

That  the  country  is  rich  in  minerals,  especially  in  zinc  and  lead,  there  is  no  doubt, 
bnt  few  of  the  mines  are  now  working,  partly  on  account  of  the  business  troubles 
during  the  past  year  or  two,  but  principally  on  account  of  the  dislike  of  capital  to 
invest  in  an  enterprise  so  far  away  from  regular  lines  of  transportation. 

I  examined  only  two  properties  while  there,  the  Morning  Star,  on  Rush,  and  the 
Lion  Hill,  on  Warners  Creek.  At  the  former  the  hillside  has  been  openeid  up  for 
over  2,000feet  at  various  points,  the  main  mine,  or  rather  quarry,  for  it  is  little  else, 
being  about  250  feet  long  and  having  a  face  of  over  30  feet  in  height.  In  addition  to 
this  there  is  a  shaft  extending  30  feet  below  the  floor  of  the  mine.  The  walls  of  both 
shaft  and  quarry  and  the  floor  of  the  mine  are  full  of  zinc  in  its  several  formations, 
and  very  much  of  it,  in  fact  fully  half  of  it,  is  f^ee  ore  that  can  be  shipped  without 
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crushing.    Of  late  this  mine  has  made  no  shipments,  althongh  there  are  several  hun- 
dred tons  on  the  dumps  and  hundreds  more  in  sight. 

The  Lion  Hill  mine  is  not  nearly  so  extensive  as  the  Morning  Star,  so  far  as  actual 
development  is  concerned,  hut  on  the  other  band  it  has  a  weil-eq nipped  plant,  that 
will  crush  100  tons  per  day.  A  little  mining  is  going  on,  but  no  shipments  ha^e  beea 
made  for  some  montiis. 

SUMMARY. 

To  sum  up  the  above  briefly :  Buffalo  Fork  of  White  Eiver,  Arkansas,  between 
Rush  Creek  and  the  month,  a  flistancc  of  24.2  miles,  is  a  mountainous  stream,  flowing 
through  a  rich  valley  averaging  900  feet  in  width,  practically  all  of  which  is  in  cul- 
tivation and  little  overliow^.  The  total  watershed  of  the  stream  and  tributaries  is 
about  1,350  square  miles.  Course  tortuous ;  current  varying  from  practically  nothing 
in  the  pools  and  6  feet  per  second  on  the  shoals  at  low  water  to  5  or  6  miles  ]ier  hour 
during  high  water. 

BanKs  37  feet  hi^h,  and  do  not  cave.  Average  width  at  low  water,  140  feet;  high 
water,  325  feet;  minimum  low-water  width,  35  feet;  oscillation,  35.5  feet. 

Depth  in  bendH  at  low  water,  1  to  15  feet,  and  on  shoals  as  little  as  5  inches  for  a 
bateau. 

Bed  of  river  generally  rock,  some  gravel;  26  rock  and  20  gravel  shoals.  Slope, 
3.161  feet  per  mile. 

Low-water  discharge,  about  200  cubic  feet  per  second.  High  water  estimated  at 
45,000.    The  obstructions  besides  slope  and  the  shoals  consist  of  overhanging  timber. 

BECOMMRNDATION. 

Without  locks  and  dams  it  is  not  possible  to  render  the  river  navigable  at  all 
stagcR.  It  is  believed,  however,  that  if  the  overhanging  timber  was  removed  and  the 
rock  shoals  improved  by  removing  loose  and  solid  ro<*k  obHtructions  that  project 
above  the  general  plane  of  bed  of  shoal  a«  was  done  in  White  River  between  the 
Rapides  and  Batesville  in  1895,  and  by  tearing  out  the  flsh  traps,  of  which  there  are 
three,  navigation  could  be  safely  curried  on  at  a  stage  much  lower  than  at  present. 
It  at  least  would  put  the  stream  in  a  clear  condition,  and  it  could  be  navigated  safely 
when  there  was  water,  which  is  not  the  case  now  at  any  stage. 

Judging  from  past  experience,  it  is  believed  that  the  river  could  be  improved  as 
a1>ove  ontline<l  for  $3,500.    It  could  probably  be  done  in  one  low- water  season. 

The  map  of  snrvey  is  in  two  sheets,  drawn  on  a  scale  of  600  feet  to  the  inch,  and 
accompanies  this  letter. 


Very  respectfully,  your  o1>eclient  servant, 

Capt.  Wm.  L.  Si  BERT, 

Corps  of  KnginterSf  U.  S.  A. 


Wm.  Pabkin,  Aanstant  Engineer, 


Table  ahoicing  extent  and  nature  of  shoaU  on  Buffalo  Fork  of  White  River,  ArkansoB, 


No.! 


Name  of  ahoal. 


Length.  I    Fall. 


1  a»b])erCn»ek 

2  Silver  Hollow 

3  Cabin  Creek 

4  OdarCreek 

5  I  Boat  Creek 

6  ,  BliodChuie 

7  ,  Dog  I^K 

8  retit8  Chute 

9  ! 

10  i  Bran  I  leva  Ford 

11  ,  Koariiig'  Ruck,  No.  1. .. 

12  ,  Koaring  Hock.  Xo.2... 

13  WcawtFord 

U     Fish  Trap 

15  WootenFonl 

16  I  Brush  Cmek 

17  Fish  Trap.  Xo.2 

18  I  Warners  Ford  and 

19  '  Fish  Trap,  Just  below. 

20  I  Slick  Rock 

21  Boone  Ford , 


Feet, 

:m) 

2tx) 
150 

i:a) 

200 
500 

ir,o 

100 
100 
300 
150 
200 

100 
25 
75 

100 


FefL 
3.5 


[Depth  for 

Bottom.  I    boats    i        Remarks. 

feet  wide., 


4.3 
0.9 
0.5 
1.0 
1.3 
0.5 
2.2 
L5 
1.0 
0.5 
2.8 
0.9 
0.4 
2.8 

l.« 

0.2 
0.4 


Kock 

Gravel  and  rock  - . 
do 

Ro<;k» 

Gravel 

do 

Gravel  and  rock  . . 
do 

Gravel 

do 

Gravel  and  rock  . . 
do 

Gravel 

Rock 

Gravel 

Gravel  and  rock  . . 

do 

((travel 

lltock 

do 

Gravel 


Inehet. 
6 
8 
6 
6 
12 
12 
8 
12 
12 
12 
12 
12 
9 
6 
15 
12 
16 
8 
5 
15 
16 
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Table  showing  extent  and  natureof  shoals  on  Buffalo  Fork  of  White  liiveTf  Arkansas — 

Continued. 


No. 

Kame  of  shoal. 

Length. 

Fall. 

Bottom. 

Depth  for 

boat  5 
feet  wide. 

Remarks. 

?? 

Rooky  Ford 

Feet. 

4.'>0 

100 

250 

40 

Feet. 
3.5 
0.5 
1.0 
1.0 

Rock 

Inches. 
6 

Hiinftr  find . 

23 

Gravel 

12  '  Lower  end. 

•>■! 

Rose  Berrv  Cbate 

Gravel  and  rock  .. 
Rock 

12 

?'} 

Fish  Trap  in  lower  end 

RioeForu 

6  1 

Ofl 

Gravel 

10    ! 

27 

do 

70 
125 
200 
250 
250 
226 
300 
250 
160 
200 
250 
300 
450 
325 
300 
300 
350 
300 
225 
176 

0.6 
1.5 
1.0 
2,6 

do 

6      KArnnrl  AAAticm. 

28 

Wood  cooks  Ford 

do 

5 

6 
10 

8 
15 

8 
10 
18 
10 
10 
12 
10 
15 
IJ 
12 
18 
15 
14 
10 

29 

Woodcocks  Old  Mill  Dam. . . . 
Greasy 

Rock 

Nearly  cone. 
Part  onfy. 

m 

Gravel  and  rock . . 

31 

Sneucer  Ford    .............  . 

1.0 
1.0 
3.2 
1.0 
1.3 
0.7 
1.5 
1.5 
2.4 
2.2 
2.0 
3.4 
1.2 
1.5 
1.0 
0.0 

Gravel 

TO 

F^xBar 

do 

33 

Ljestherwood  .  .       .       .... 

Rock 

34 

Fosters  ...................... 

Gravel 

B5 

Sheeps  Jump 

Gravel  and  rock . . 
Gravel 

86 

O  Shield's  Fonl 

Do. 

37 

0.  Shield's  Chute 

Rock 

Do. 

38 

Tinnans  Rock 

(iravd  and  rock  .. 
Rock 

30 

Cow  Rock .................... 

40 

Campbells 

do 

41 

Birds  Ford         

,  ..  do 

42 
4S 

Hudsons  Bend  Shoals. . .. 

Goodmans  Ford 

do 

Gravel 

; do 

Do. 

44 

GinKddv 

45 

Cat-off 

do 

46 

i;;:.. do::. :::..:... 

1 

VI3. 

SURVEY  OF  ST.  FRANCLS  RIVER,  ARKANSAS  AND  MISSOURI,  FROM  THE 
SUNK  LANDS  TO  POPLIN,  MISSOURI. 

[rrinted  in  Houhc  Doc.  No.  82,  Fifty-fourth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingtoHj  2>.  C,  December  4, 1896. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  24,  189(5,  by  Gapt.  William  L.  Sibert,  Corps  of  Eng^i- 
neers,  relative  to  survey  and  estimate  of  cost  of  improvement  of  St. 
Francis  liiver  from  the  Sunk  Lands  to  Poplin,  Mo.,  required  by  the  river 
and  harbor  act  of  June  3,  1890. 

The  data  necessary  to  the  preparation  of  a  project  being  at  hand,  no 
survey  was  made.  The  plan  of  improvement  proposed  is  to  clear  the 
river  of  snags,  drifts,  and  overhanging  timber  and  to  confine  the  river 
to  one  channel  from  the  head  of  the  Sunk  Lands  to  Chalk  Bluff,  and  to 
remove  obstructions  of  the  same  nature  that  interfere  with  navigation 
at  medium  and  high  stages  of  water  from  Chalk  Bluff  to  Poplin.  The 
estimated  cost  of  this  work  is  $11,200,  and  it  is  estimated  that  it  will 
require  J2,000  per  year  to  remove  the  annual  accumulation  of  snags, 
etc.,  in  this  reach  of  the  river  after  the  proposed  improvement  has  been 
accomplished. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Gen.j  Chief  of  JEJngineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 
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UlCi'OUt  Off  r,A\^'r.  IKtlUAAU  L.  HIBEUT^  afUPH  OF  E5G1HKEB& 

I'niryj}  Htatkh  K5gi5eeb  Office, 

lAUle  JCock^  Ark.,  yorember  24, 1896. 
Ohm^/UAI/;  1  hnytt  iUn  honor  to  nubirtit  the  following  report  concern* 
tun  Ml  mu'^ity  iff  HU  KniiM'iM  Hiver,  ArkaiiHaK  and  MiMHOori,  from  the 
hnuU  ImiuIh  io  VoitUtif  Mo,  In  rq»ort  ou  preliminary  examination  of 
ilm  n\nfv^'i  portion  of  HL  Fratn^fM  liiver,  Hubmitted  to  your  office  Jnly 
Ulf  \HUh^  it  W(iM  Nfaf/eil  that  no  Hiirv^^y  wan  neceHBary  in  preparing  a 
proj4f<^t  for  th()  worl<  propoM<Ml,  All  data  necetsHaiy  to  the  preparation 
of  ihit  itiv,]mi  \mU\u  iu  the  ofllce,  no  survey  was  made. 

J'ltorOHlCl)   ritOJK(}T  AMD  ESTIMATE. 

It  In  proiKmiMl  to  thoroni^hlycloar  the  river  of  snags,  drifts,  and  over- 
hanuinf(  tl^mbiM'  IVoni  tho  heitd  of  the  Hunk  Lands  to  Chalk  Bluff,  28 
nilli«Nf  iind  U)  conthHt  the)  river  to  one  channel;  to  remove  the  snags, 
ilt'lltN,  iind  ovot'liiinglng  timber  tlnit  interfere  with  navigation  at  medium 
anil  lil^li  Ntiiuim  ol' wat/or  IVoni  OhalU  Hluff  to  Poplin,  Mo.,  a  distance 
nf  Dtl  niliert. 

II.  \h  eNllnntled  tlhit  it  will  eost  ^2in)  ner  mile  to  effect  the  proposed 
ltM|inivenieii(<  IVoni  (he  iiemlortiie  Hunk  Jjunds  to  Obalk  Bluff, and $100 
per  mile  IVoni  ^^lalk  llhilVto  Poplin,  Mo. 

hii  'JN  imI)»«m,  Htr.'nn  itnr  nilln $5,600 

I'm  (HhiilliiM,  Hi  iMU)  imr  iiitlo 5,600 

TolM 11,200 

It  U  enthnnletl  thut  It  will  nM|uiro  $2,000  per  year  to  remove  the 
lunuuil  »M»euniulutlon  «>!'  snugH,  e(e„  in  this  reach  of  river  after  the  pro- 
poMod  liiiproviMMtMit  Ih  onee  uetMMnplished. 

In  \\\y  «»plnlon»  the  St,  Krunels  Kiver  i)nn\\  the  Sunk  Lands  to  Poplin, 
Mo„  IH  worthy  of  the  pii^poMHl  impmvement  aud  that  the  same  is  juB- 
tilled  hy  the  eouuueive  invttlvtMK 

\  ery  ieHptHMI\Uly»  your  obedient  servant, 

WM.  li.   SiBERT, 

Captain  of  EngineerB. 
U\t|i\  Utvu,  N\\  l\  ruAiuunx, 

^Th^MtliU  the  Oivisiou  Ku^uuvn) 

l\  S.  Kniunkkk  i>Kru  k.  Sovthwks?t  DmsioN, 

U<VH\HHMt\dlj^  tW\Viix\U>^l  to  the  Chief  of  Kugiueei^s  r\H\Mumended  for 

J,  W\  Baklow, 
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APPENDIX  W. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI,  AND  TO  PREVENT 
THE  MISSISSIPPI  FROM  BREAKING  THROUGH  INTO  CACHE  RIVER  AT 
BEACH  RIDGE,  ABOVE  CAIRO,  ILLINOIS. 


BKPORT  OF  MAJ.  THOMAS  H.  HAXDBURT,  CORPS  OF  EXGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPnOVKMRNTS. 


1.  Ronioyin|i^  snags  and  wrecks  from  Mis- 

sissippi River. 

2.  Mississippi  River  between  the  Oliio 

and  Missouri  rivers. 


3.  Harbor  at  St.  Lonis,  Missonri. 

4.  To  prevent  the  MissiHsippi  River  from 

breaking  through  into  Cache  Rivor 
at  Beach  Ridge,  above  Cairo,  111! noil. 


United  States  Enchneer  Offkje, 

St.  Louis,  Mo.,  July  12^  1807. 
General:  I  have  the  houor  to  trnnsinit  herewith  the  annual  report 
for  the  works  under  my  charge  iov  the  fiscal  year  ending  June  30, 18'J7. 
Very  respectfully,  your  obeilieut  servant, 

TnoH.  H.  Handbury, 
Major  J  Corps  of  Engineers^  U,  8,  A* 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  UngineerSy  U.  &  A* 


Wi. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER. 

Before  this  work  was  inaugurated  the  navigation  of  the  river  was 
very  much  interfered  with  by  numerous  snags,  logs,  etc.,  which  liad 
lodged  in  the  channel,  and  to  which  a  new  accession  was  brought  down 
CO  each  rise  of  the  river,  thus  constantly  adding  new  and  unknown 
obstructions  to  those  already  there.  A  large  nunitxfr  of  wre^^ks,  dan- 
gerous to  navigation,  also  occu]>ied  the  channel.  For  the  removal  of 
these  obstructions  appropriations  were  made  as  early  as  1824,  and  the 
projeet  adopted  oon.sisted  of  building  lioats  suitable  for  removing  the 
snags*  et€..  and  ofierating  them  by  hired  crews  whenever  the  stage  of 
water  was  favorable  for  the  work  and  funds  were  available. 
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The  total  amount  e^^peiided  for  this  purpose  can  not  be  definitely 
given,  as  previous  iatte^jCj)propriations  made  by  act  of  March  3, 1879, 
a  general  amoi^ufw^a  appropriated  to  be  applied  to  several  streams  as 
their  needj\reii^rred. 

The-jirst  8))€Sctfic  sum  for  removing  snags,  wrecks,  etc.,  from  the  Mis 

8iSisij)pKRiv^r  was  appropriated  by  act  of  March  3, 1879,  and  was  fol- 

.•lo*'^^  b^  other  appropriations  until  1888,  when,  by  the  act  of  August  11 

"•jOf-^at  year,  an  annual  expenditure  not  to  exceed  $100,000  for  this  pur- 

-.  'pose  was  authorized.    Under  that  act  operations  have  since  been  carried 

on  continuously. 

This  work  is  now  being  done  through  the  instrumentality  of  two  large 
steel-hulled  snag  boats,  H.  G,  Wright  and  J.  N.  Macomb^  outfitted  with 
all  necessary  tools  and  appliances  and  operated  by  hired  men. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897. 

The  ll.  G.  Wright^  after  undergoing  thorough  repair,  left  St.  Louis 
under  command  of  Capt.  B.  E.  Birch  J  uly  21,  to  commence  her  season's 
operations.  A  trip  to  Cairo  and  return  was  made,  occupying  one  week. 
The  river  during  that  time  had  risen  to  a  stage  making  it  unnecessary 
and  unprofitable  to  do  snagging  work.  She  was  therefore  laid  up  at 
St.  Louis  until  September  2,  when,  tlie  river  having  reached  a  favorable 
stage,  operations  were  resumed  and  continued  until  March  12,  at  which 
tin)e  the  river  was  at  a  high  stage  and  the  boat  was  laid  up  in  ordinary 
for  necessary  repairs. 

This  boat  patrolled  the  river  between  St.  Louis  and  Memphis.  Dur- 
ing the  month  of  November  one  trip  was  extended  to  New  Orleans. 

In  September  a  large  barge  belonging  to  the  Mississippi  Valley  Trans- 
portation Conii)any,  loaded  with  corn,  was  sunk  in  the  vicinity  of  Ste. 
Genevieve  in  such  a  way  as  to  obstruct  the  channel.  The  company  not 
being  able  to  remove  this,  declared  it  abandoned.  Orders  were  given 
to  the  captain  of  the  ^yright  to  blow  it  up  witli  dynamite  and  remove 
the  pieces.    This  was  done  and  the  channel  cleared. 

The  J.  N.  Macombj  under  command  of  Gapt.  Alex.  H.  Stewart,  hav- 
ing undergone  all  needful  re])airs,  resumed  operations  August  17  and 
continued  until  Marcli  18,  when  she  was  laid  up  in  ordinary  and  for 
repairs  at  Bushberg  on  account  of  high  water  in  the  river. 

On  March  23  an  urgent  call  for  assistance  was  received  from  the 
president  of  the  Ghicago  and  Texas  Kailway  Gompany.  A  bridge  over 
the  Big  Muddy  liiver  near  where  it  empties  into  the  Mississippi  had 
broken  down,  wrecking  a  locomotive  and  five  cars  and  killing  an  engi- 
neer and  fireman.  The  accident  was  caused  by  high  water  undermin- 
ing the  abutment  of  tlie  bridge.  The  bridge  could  not  be  replaced 
and  communication  reestablished  until  the  wreckage  was  removed. 
The  company  was  without  facilities  for  doing  this  and  could  not  pro- 
cure them  elsewhere.  Under  these  circumstances  the  captain  of  the 
Macomb  was  directed  to  go  to  their  assistance,  which  he  did  on  March  24. 
On  April  10  the  boat  returned  to  Bushberg,  having  accomplished  the 
work  of  removing  the  wreck  in  a  manner  highly  satisfactory  to  the 
oflftcers  of  the  railroad  company.  The  Government  was  at  no  addi- 
^  tional  expense  on  account  of  this  work.  All  above  what  would  have 
been  the  expense  of  the  boat  in  ordinary  was  defrayed  by  the  company. 

On  June  9,  1897,  the  Macomb  left  St.  Louis  for  a  trip  over  the  river 
as  far  as  Memphis  and  return,  a  number  of  snags  having  been  reported 
as  being  in  the  navigable  channel.  She  returned  to  Bushberg  on  June 
25  to  await  a  more  favorable  stage  of  water  for  working. 
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The  work  accomplished  by  the  two  snag  boats  duriug  the  fiscal  year 
is  giveu  iu  the  following  table: 


Kame. 

Snags 
palled. 

Trees 
cut. 

19,778 
11,236 

Drift 
piles  re- 
moved. 

Wrecks 
removed. 

Milea 
ran. 

H.G.Wriffht 

1,233 
1.830 

0 
15 

1 
al 

6,400 
0,509 

J.  N.  Macomb 

Total 

8,072 

31,014 

24 

2 

15,078 

a  Train  from  Big  Muddy  River. 

The  trees  referred  to  are  generally  leaning. timber  in  bends  of  the 
river  or  trees  that  are  liable  to  fall  into  the  wat«r  and  become  obstrac- 
tions  to  navigation. 

Anannaal  appropriation  of  an  amoant  not  to  exceed  $100,000  having 
been  made  for  the  work,  the  snag  boats  will  patrol  the  river  whenever 
necessary  in  order  to  keep  the  channel  free  from  obstructions  such  as 
snags,  logs,  drift  piles,  leaning  trees,  and  such  small  wrecks  as  they  may 
be  able  to  handle.  The  removal  of  large,  heavy,  or  numerous  wrecks 
by  snag  boats  is  not  contemplated,  the  boats  not  having  been  built  for 
such  purpose. 

EXPENDITURES. 

The  amount  expended  on  this  work  to  July  1, 1896,  under  all  specific 
and  annual  appropriations  since  and  to  include  March,  1879,  is 
$1,199,506.72. 

Amount  expended  from  current  allotment  during  the  fiscal  year, 
$83,421.64.  A  detailed  statement  of  this  expenditure  as  required  by 
law  is  given  in  the  accompanying  tables  1  and  2.  The  total  expendi- 
tures during  the  year,  including  the  outstanding  liabilities  of  $100.32 
at  the  beginning  of  the  year,  were  $83,621.96. 

The  work  was  all  done  by  hired  labor.  In  general  the  material  has 
been  purchased  from  the  lowest  bidder  for  the  most  suitable  article, 
after  ten  days'  advertisement  for  proposals.  In  many  cases  this  method 
was  impracticable.  Purchases  were  then  made  in  o])en  market  in  the 
manner  usually  pursued  by  private  individuals.  The  work  done  by 
the  snag  boats  is  of  great  benefit  to  the  commerce  and  navigation  on 
the  river.  Before  the  work  was  so  completely  patrolled  as  it  now  is  the 
sinking  of  steamboats  and  other  river  craft  by  running  on  snags  was  a 
common  occurrence.  During  recent  years  such  disasters  seldom  hap- 
pen. Although  life  and  property  would  seem  to  be  much  safer  now 
than  formerly,  the  rate  of  insurance  has  not  materially  decreased. 

It  is  proposed  during  the  coming  fiscal  year  to  continue  operating 
these  snag  boats  as  provided  for  in  the  river  and  harbor  act  of  August 
11, 1888. 

The  statistics  relating  to  the  commerce  benefited  by  the  operations 
of  these  snag  boats  will  be  found  in  the  report  of  operations  for  this 
year  for  the  improvement  of  the  Mississippi  liiver  from  the  mouth  of 
the  Missouri  to  the  mouth  of  the  Ohio  liiver. 

The  headquarters  of  the  snag  boats  is  in  St.  Louis,  which  is  the 
nearest  port  of  entry,  and  which  is  iu  the  collection  district  of  New 
Orleans. 

The  amount  of  customs  collected  at  St.  Louis  during  the  fiscal  year 
was  $1,139,723.86. 

The  amount  of  internal  revenue  collected  was  $6,825,959.28. 
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Money  BtatemenU 

Amount  to  be  drawn  under  section  7,  act  of  August  11,  1888 $83, 421. 64 

June  30,  1897,  amount  expended  during  fiscal  year 83, 421. 64 

July  1,  1897,  amount  available  for  fiscal  year  1897-98 100, 000. 00 


Appropriations  made  by  Congress  for  removing  obstructions  in  Mississippi  River, 


By  the  act  of— 

March  3, 1879 $100,000.00 

June  14,  1880 100,000.00 

March  3, 1881 80,000.00 

March  2, 1882 85,000.00 

July  5,  18JU 72,950.63 

August  5, 1886 56, 250. 00 

August  11, 1888 100, 000. 00 

For  fiscal  year  ending — 

June  30,  1890 49,089.17 


For  fiscal  year  ending- 
June  30,  1891 $92,720.97 

June  30,  1892 98,250.00 

June  30,  1893 96,497.23 

June  30,  1894 88,252.46 

June  30,  1895 100,000.00 

June  30,  1896 80,496.26 

June  30,  1897 83,421.64 

Total 1,282,9^.36 


Table  No.  1. — Detailed  statement  of  expenditures  made  in  connection  with  the  work  of 
removing  obstructions  in  Mississippi  Jliver  during  the  fiscal  year  IS97,  as  required  by 
section  7  of  the  river  and  harbor  act  of  August  II,  1868, 


Date. 


1896. 
July.. 


Aug.. 


Sept. 


Vouclier. 


To  whom  paid. 


Con.  P.  Curran  Printing  Co 

('airo  City  Coal  Co 

J.H.Friant 

Sundry  pemona 

do 

do 

do 

J.D.  Keod 

Anchor  Line  atore 

Brockman  &  Trauernicht 

Cliaa.  W.  Bamtow 

A .  G .  Brauer 

M.  M.  Buck  Manufacturing  Co 

Bagle  Boat  Store  Co 

S I  mmons  Hard  ware  Co 

Tlios.  Sexton  Strive  and  Range  Co 

Waters  Pierce  Oil  Co 

Snndr}'  penwna 

WhitelawBros 

Bauer  Grocer  Co 

Adolph  J.  Bentzen 

Big  Muddy  Coal  and  Iron  Co 

FlHchor  Packing  Co 

Fairbanka.  Morse  &  Co 

Huse  &.  Loomia  Ice  and  Tranaportation  Co. 

John  Lowell 

Western  Brass  Manafacturiug  Co 

Moflitt  West  Drug  Co 

Sylvester  Coal  Co 

WhiU'law  Bros 

R.Bush 

Page  &.  Tolkacz 

Western  Union  Telegraph  Co 

Frod  Holdinghaiiseii 

M.  Dougherty 

Wm.  BarrDry  Goods  Co 

G.  D.Williamson 

Sundry  person s 

Cairo  CM  ty  Coal  Co 

Crown  Coal  and  Tow  Co 

Providence  Jewelry  Co 

Sundry  persons 

do 

C.  E.  Livingston 

Chas.  Kney 

Pittsburg  Coal  Co 


For  what  paid. 


Supplies 

Coal 

Sawing  logs  .. 

Payroll 

do 

do 

do 

Services 

Supplies 

do 

Turpi-ntine  ... 
'"       ilit's 

do 

do 

Water  cooler., 

Supplies 

Oil 

Payroll 

Sup))Iies 

do 

....do 

Coal 

»lies 


Suppli 


Suppli 


Ice.. 

Supplies 

....do 

....do 

Coal 

Supplies 

do 

do 

Telegrams 

Services  

Supplies 

Mosquito  netting. 

Supplies 

Payroll 

Cokl 

...do 

Clocks 

Payroll 

...".do 

Ice 

Fresh  meat 

Coal 


Amount. 


$6.25 

48.00 

6.00 

3r>3. 00 

bl'A.  34 

103.92 

254.67 

1.17 

27.12 

in.41 

14.04 

4.70 

48.21 

29.03 

3.25 

6.90 

17.88 

21.00 

44.10 

216.73 

167.95 

67.50 

96.22 

29.27 

72.22 

114.54 

23.62 

12.50 

13.58 

24.69 

7.88 

5.20 

.20 

5.00 

819.70 

6.50 

19.53 

500.00 

72.00 

240.11 

8.20 

765.00 

461.82 

8.00 

56.. 0 

140.00 
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Table  No.  1. — Detailed  ifatement  of  erpendilnren  made  in  connection  with  tk4  work  of 
removing  ohstructione  in  MisaiHsippi  Hiverf  0(c.— Coutinued. 


Voacher. 


40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

62 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

:80 


To  whom  paid. 


Jas.  A.  Tapnan 

Mutt  Monaglian  &.  Co 

John  J.  Ganahl  Lumbor  Co 

Anchor  Linb  store 

Adolph  J.  Bontaon 

Rig  Muddy  Coal  and  Iron  Co 

Crown  Coal  and  Tow  Co 

Hu«e  &Loomi8  Ice  and  Transportation  Co. 

E.  Jaccard  Jewelry  Co 

L.  S.  Koorber 

John  Lowell 

Pittsburg  Coal  Co 

Sluimons  Hardware  Co 

Ewald  Iron  Co 

Western  Union  Telegraph  Co 

Adolph  J.  BontKon 

John  Lowell 

David  Nichtilson 

Xatchez  Ice  Co 

Peterson  &  Hitlmes 

J.  H.Pocock  Can  Co 

Win.  Barr  Dry  Goods  Co 

H.E.  Coffin 

H.  A.  Carroll  &  Co 

Harbison  Bros.  &  Co 

Horn  &,  Co 

Clias.  Kney 

Lee  Bros 

Peatross  Cameron  &,  Co 

IMttuburg  Coal  Co 

Valentine  Reach 

G.T.Sams  &  Co 

Jas.  A.  Tappan 

Van  Vleit-MauHflfld  Drug  Co 

Western  EleetricHl  Supply  Co ' 

The  /Etna  Powder  Co j 

Sanil.  L.  Downing  &  Co 

P.  H.  Dempsey I 

Matt  Monagban  &.  Co I 

Jas.  A.  Tappan J 

Sun  dry  persons 


For  what  paid. 


.do. 


.do. 
.do. 


.do. 


Big  Muddy  Coal  and  Ii*ou  Co 

Cairo  City  Coal  Co 

Huso  &  Loomis  Ice  and  Transportation  Co. 

Crown  Coal  and  Tow  Co 

L.  S.  Koerber 

Natchez  Ice  Co 

The  Oliver-FInnie  Grocer  Co 

Peatross  Cameron  &  Co 

Smith  Torrance 

Chas.  Knev, 

M  issouri  Car  and  Fou ud  ry  Co 

Matt  Monaghan  &,  Co 

Pittsburg  Coal  Co 

Anchor  Line  store 

Broiieiirk  &  Bascom  Rope  Co 

Brockman  &  Trauemich  t 

H.E.  Coffin 

M.Dougherty 

Chas.  Kney 

John  Lowell 

Matt  Monnghan  &  Co 

Poatross  Cameron  &  Co 

Pittsburg  Coal  Co 

E.E.  Souther  Iron  Co 

J.  D.  Streett  dt  Co 

Scliaeffer  Bro8.& Powell  Manufacturing  Co 

Jas.  A.  Tappan 

H.G.Vreeland  &  Son 

Zittlosen  Manufacturing  Co 

Cairo  City  Coal  Co 

Valontiuo  Reach 

Geo.  T.Sams  &  Co 

Chas.  W.  Barstow 

M.  M.  Buck  Mauufiioturing  Co 


Coal 

SuppUea , 

Lumber 

Cliarcoal 

Siipplios , 

...**.*d'o!"".'!'.'.''. 

Ice 

Repairing  clock  . 
Supplies , 

b'^..V.'.'.V.'.'.V.. 

Hand  saw 

Iron , 

Telegrams 

Supplies 

do 

do 

Ice 

Supplies 

Milk  cans 

Supplies 

do 

....do 

....do 

....do 

Meat 

Supplies 

Coal 

...do 

Supplies 

Coal "!.'.'.'.'.'.'.'.'.'.'.'. 

Supplies 

!!'!!do !!!"!.'!.'.'! 

Repairs 

Supplies 

Coal  ..!1'.''"."."" 

Payroll 

.....do 

do 

do 

do 

Coal 

do 

Ice 

Coal 

Supplies 

Ice 

Supplies 

Repairs 

Supplies 

Lumber 

Supplies 

Coal 

Supplies 

Spun  vam 

Supplies 

Scrub  brushes ... 

Supplies 

Meat 

Supplies 

do 

Coal 

....do 

Supplies 

Soap 

Coal 

Soap 

Flag 

Coal 

Supplies 

do 

Sal  soda 

Supplies 


Amonnt. 


$105.00 

69.86 

23.85 

2.00 

207.54 

45.00 

65.00 

92.31 

.75 

84.71 

163. 01 

240.00 

1.00 

2.46 

1.00 

77.22 

79.29 

13.73 

28.00 

5.25 

6.30 

12.40 

74.15 

27.30 

59.52 

20.  61 

56.80 

19.70 

216.00 

220.00 

41.90 

21.80 

14U.  00 

3.03 

6. 58 

321.00 

1.00 

46.93 

79.60 

90.00 

355. 00 

1,862.09 

327.67 

1,  789.  00 

360. 00 

90.00 

118.80 

30.93 

143.  00 

117.10 

21.00 

420.79 

03.00 

46.00 

77.35 

178. 34 

65.23 

497.50 

80.81 

4.20 

84.69 

2.20 

63.90 

84.64 

51.18 

114.80 

120.00 

173.50 

10.10 

2.00 

18.00 

120. 00 

20.00 

7.00 

73.20 

37.06 

8S.  17 

2.42 

208.95 


Digitized  by  LjOOQIC 


2006      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Tablr  No.  1. — Detailed  staiemefit  of  expenditures  made  in  eonneciian  mthihe  work  of 
removing  obstructions  in  Mississippi  Rirer,  etc. — Continued. 


Date. 


1896. 
Oct... 


Nov.. 


Dec... 


Voucher. 


31 
82 
83 
34 
85 
88 
87 
88 
30 
40 
41 
42 
43 
44 
45 
46 
47 
48 
40 
60 

1 

2 

3 

4 

6 

6 

7 

8 

0 
10 
11 
12 
13 
14 
15 
]6 
17 
18 
19 
20 
21 
22 
23 
21 
•i) 
26 
27 
28 
29 
«0 
31 
32 
83 
34 
35 
36 
87 
38 
39 
40 
41 

1 

2 

3 

4 

6 

6 

7 

8 

9 
10 
11 
12  1 
13 

" 

15  ' 

10 

17 

18 

19  , 

20| 


To  whom  paid. 


For  what  paid. 


Ean  ClaireSt.  Loais  Lumber  Co Ltimb«r 

A.  Holderby Supplies .  - . 

Missouri  Car  and  Foundry  Co Lumber 

Moflitt- West  Drug  Co ^ Medicines. 

Telegrams. 

Payroll  ... 

....do 

....do 

....do 

....do 

....do 

Dynamite.. 


Western  Union  Telegraph  Co 

Sundry  persons 

do 

do 

.....do 

do 

do 

The  iEtna  Powder  Co 

Big  Maddy  Coal  and  Iron  Co '  Cnal 

Adolph  J.  BentKCD Suppli«i8 

Huse  &  Loomis  Iceand Transportation  Co- 1  Ice 


Supplies. 
Coal 


Supplies 

Supplies 

do 

Coal 

Supplies 

Boiler  compound  . 
Supplies 

Coal 

Supplies 

.y/^doV/ ".'.'.'.'.'.'.'. 

Rubber  boots 


Supplies. 


Amount. 


Chas.  Kney 

The  Knapp  Stoat  &  Co.  Company 

Matt  Monaghan  &  Co 

N.  O.  Kelson  Manufacturing  Co. . 

Pittsburg  Coal  Co 

Cairo  City  Coal  Co 

....do... 

John  Lowell 

Valentine  Resell 

Simmons  Hard  ware  Co 

Bauer  Grocer  Co 

Crown  Coal  and  Tow  Co 

Eagle  Boat  Store  Co 

L.  A.  Flecklnger 

Robt  G.  Hogan  &  Co 

ChaH.  Knev 

L.  S.  Knerber , 

Matt  Monaghan  &  Co 

Katchez  Ice  Co 

Pittsburg  Coal  Co 

C.Pichetto 

Wm.Ratican 

L.  M.  Rumsey  Manufacturing  Co 

Jas.  A.  Tappan 

Wood,Boclley  &  Co 

W.G.Coyle&Co 

Natchez  Ice  Co 

K.  E.  Souther  Iron  Co 

Western  Union  Telegraph  Co  . . . 

L.  S.  Koerber 

PeatrosB  Cameron  &  Co 

CPichetto 

A.P.Rabito 

Louis  Ruch 

Shaw  6i  Sais 

Sundry  persons 

do 

do 

do 

do 

Cha8.Kne3'^ 

L.  P.  Laurent 

Natchez  Ice  Co 

PeatroBs  f /smerofi  6c  Co 

Pittsburg  Coal  Co 

Jas.  A.  Tappan 

Baldwin,  K no wl ton  &.  Lake 

Cairo  City  Coal  Co 

Chas.  Kney 

Matt  Monaghan  Sc  Co 

Pittsburg  Coal  Co 

Geo.  T.  Sams  &,  Co 

Jas.  A.  Tappan 

Arrow  Boiler  Compound  Co 

M.  M.  Buck  Manufacturing  Co. . . 

Brockman  &  Trauernicht 

Big  Muddy  Coal  and  Iron  Co 

Aclolph  J.Bentzen 

Howard  Ewald  &  Co 

Fairbanks,  Morse  &  Co 

Goodyear  RubberCo , 

Wm.  O.  Gibson  &  Son  Grocer  Co. 

L.  S.  Koerber '  ...'.<lo 

John  L<iwell do 

Matt  Monaghan  &  Co do 

The  Oliver-Finnie  Grocer  Co • do  .jg^^^g^^.^^^^^Qd 


$19.68 
10.90 
8.96 
4.20 
2.88 

500.00 
l,K24.:i3 

266.50 

00.34 

1, 729. 17 

420.00 
77.50 

195.00 
35.29 
11.67 
23.44 
3.97 
34.60 
23.72 

270.00 

171.20 
72.00 
61.75 
7.00 
12.91 

201.81 

173. 80 
20.00 
24.55 
2.90 
65.60 
73.85 
91. 45 
14.00 

120.00 
31.60 

175.00 
.73 

120.00 
62.50 

215.00 

24.50 

20.85 

4.49 

64.29 

123.00 
14.30 
10.90 
28.60 
25.00 

855.00 
1.175.UO 

966.00 
1,825.00 

330. 00 
54.24 
54.88 
21.00 

184.50 

tiX?.  00 

120.00 

116.99 
98.00 
72.24 

131. 19 
75.00 
16.88 

120.00 
08.90 
18.89 
77.11 
67.50 
38.74 
27.69 
19.42 
10.20 
40.83 
37.40 
53.61 
01.91 
[e  874. 46 


APPENDIX  W — REPORT  OP  MAJoR  SINDBURV. 


2007 


Tablk  No.  1. — Detailed  stafement  of  ezpendiiuree  made  in  conneciion  wiih  the  icark  of 
removing  obatruotiona  in  Misaieeippi  BiveTf  etc, — Coutinued. 


Date. 


Voucber. 


To  whom  paid. 


For  what  paid. 


AiDonnt. 


189e. 
D«)... 


1897. 
Jan... 


Paddook-Hawlej  Iron  Co 

Postal  Telegraph  Cable  Co 

Sohaeffer  Bros,  and  Powell  Manufactur- 
ing Co. 

Simmons  Hard wareJCo 

Salomo-Biedennan  Hardware  Co 

Jaa.  A.  Tappan 

Western  Electrical  Supply  Co 

Western  Union  Telegraph  Co 

Peatross  Cameron  &  Co 

Leonard  &  Ellis 

L.  P.  Laurent 

Peatross  Cameron  &  Co 

W.L.Ray 

Pittsburg  Coal  Co 

Aaron  Mevers 

James  A.  "[tappan 

Anchor  Line  Store 

Bauer  Grocerj'  Co 

Big  Muddy  C^oai  and  Iron  Co 

Crown  Coal  and  Tow  Co 

Cairo  City  Coal  Co 

M.  Dougherty. 


Eagle  ^at  Store  Co. 
F.  J.  Longmeyer. 


David  Nicholson 

Piatt  &  Thornburgh  Paint  and  Glass  Co. 

Geo.  T.  Sams  &  Co 

Simmons  Hardware  Co 

J.D.Streett&  Co 

Sligolron  Store  Co 

SaUuno-Biederman  Hard  ware  Co 

Western  Electrical  Supply  Co 

Broderick  &  Basoom  Hope  Co 

M.  M.  Buck  Manufacturing  Co 

H.L.Ettman&  Co 

S.E.Grote  Paint  Store  Co 

Interstate  Oil  Co 

Missouri  Car  and  Foundry  Co 

Zittloeen  Manufacturing  Co 

BevereKubber  Co 

Sundry  persons 

do 

....do 

....do 

....do 

Cairo  City  Coal  Co 

Geo. T.Sams  &  Co 


Chas.  Kney 

MattMonaghan  St  Co 

Pittsburg  Coal  Co 

Jaa.  A.  Tappan 

Leonard  &  Ellis 

Fairbanks,  Morse  &  Co 

Huse  &  Loomis  Ice  and  Transport^ition  Co 

A.  Holderby 

Chas.  Kney 

L.S.Kocrber 

MattMonaghan  Sc  Co 

Pittsburg  Coal  Co 

Peatross  Cameron  &  Co 

Valen  tine  Rcsch 

Western  Union  Telegraph  Co 

Adolph  J.  Bcntzen 

Big  Muddy  Coal  and  Iron  Co 

A.  G.  Brauer 

John  Lowell 

L.  P.  Laurent ».. 

Baldwin,  Knowlton  ALake 

H.B.  Coffin 

C.£.  Kennedy 

Chaa.Kney 

MattMonaghan  &  Co 

Nohsey  Se.  Schwab 

The  OUyer-Finnie  Grocer  Co 

F.Ozanne 

Pittsburgh  Coal  Co 

Cairo  City  Coal  Co 

A.  Holderby 

Lee  Brothers 


Supplies 

Telegrams. 
Soap , 


Supplies... 

do 

Coal 

Supplies... 
TAlcgrams. 

Coal 

Oil  

Supplies 

Sapplies... 

Coal 

Supplies . . . 

Supplies... 

do 

Coal 

...  do 

....do 

Supjdios... 

do 

Coal 

Supplies... 

'.'.'.',do '.'.'.'.'. 

....do 

...do 

....do 

Brushes  ... 
Supplies . . . 
Lampwick . 
Supplies... 
Sponees  ... 
Supplies... 
Oil. 


Lumber. . 

Duck 

Packing . 
Pay  roll. . 

do  ... 

....do... 
....do... 
....do... 

Coal 

Supplies. 


Meat 

Supplies.... 

....do!!.'*.' 

Oil 

Supplies.... 

Ice 

Milk 

Moat 

Supplies.... 

do , 

Coal 

....do 

Supplies . . . 
Telegrams. 
Siiiiplies... 

Coal 

Supplies 

do 

....do 

....do 

....do 

....do 

Meat 

Supplies... 


StovopijH 

.miles.. , 
Coal  hods. 


Supn 


Coal. 
....do... 

Milk 

Supplies . 


"igifizecl'By 


$6.81 

.20 

18.00 

11.44 

4.65 

90.00 

2.34 

4.11 

123.00 

5.00 

23.00 

153.00 

19.85 

402.00 

16.74 

120.00 

17.09 

52.87 

45.00 

78.00 

96.00 

82.70 

91.36 

3J.35 

35.57 

15.70 

25.83 

42. 82 

30.10 

42  84 

2.22 

9.10 

.50 

31.07 

7.50 

1.36 

7.25 

90.80 

4.20 

2.08 

300.00 

,  310. 00 

855.90 

, 795. 00 

857.00 

98.00 

38.93 

74.24 

150.30 

150.00 

60.00 

.  18.46 

94.05 

8.40 

4.25 

58.80 

65.50 

77.37 

2R3. 00 

108.00 

27. 10 

3.61 

40.40 

46.00 

8.22 

41.17 

71.55 

247.74 

131.20 

4.50 

145.  52 

192.20 

5.50 

287.48 

2.50 

060. 12 

144.00 

2.76 


idk-OOgl^ 


2008   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Tablk  No.  1.— Detailed  statement  of  eipendituree  made  in  connection  with  the  work  of 
removing  obetructions  in  MissisBippi  River,  etc. — Coutinued. 


Date. 


Voucher. 


To  whom  paid. 


For  what  paid. 


Amoant. 


1897. 
Jan... 


Fib. 


Mar. 


37 


F.  J.Lonjnneyer 

Yaleutiue  ReHch 

Geo.T.SamH  &  Co 

Jae.  A.  Tappan 

J.  T.  P'er^ui»ou 

Sundry  persons 

do 

do 

do 

....  do 

Towner  &.  Co 

J.  E.  Lo  Duke 

P.  T.  Langan 

N.B.Ward 

L.  S.  Kocrbor 

Peatroas  Cameron  &  Co 

Western  Union  Telegraph  Co 

William  Isom 

L.  P.  Laurent 

Anchor  Line  Store 

A.G.  Brauer 

M.  M.  Buck  Manufacturing  Co 

Cairo  City  Coal  Co 

Chaa.  Kney 

John  Lowell 

Pittflburg  Coal  Co 

Simmons  Hai-dware  Co 

Jaa.  A.  Tappan 

H.G.Vreeland  &  Son 

Valentine  Kosch 

Arrow  Boiler  Compound  Co 

Big  Mudd V  Coal  and  Iron  Co 

Chas.  W.  liaratow 

Baner  Grocer  Co 

F.  W.  Brock  man  Commission  Co 

W.B.Colcord 

Crown  Coal  and  Tow  Co 

M.  Dougherty 

A.  Holderby 

Hart  Coal  Co 

A.M.NelHon  Paint  Co 

David  Nicholnon 

Pittsburg  Coal  Co 

L.  M.  Bumsev  Manufacturing  Co 

William  Rfttican 

Geo.  T.Sams  &  Co 

J.D.  Streett&Co 

Sundry  persons 

do 

do 

do 

do 

A.  A.Ehrman 

L.  S.  Koerber , 

Peatooss  Cameron  &  Co 

Adolph  J.  Bentzpu , 

The  Consolidated  Coal  Co.  of  St.  Louis  . . . 

Huse  &.  Loomis  Ice  and  Transportation  Co. 

MattMonaghan  &.  Co 

do , 

WeHt<«m  Union  Telegraph  Co 

Chas.  Kney 

Cairo  City  Coal  Co 

Chas.  Kney 

Leonard  &  Ellis 

MattMonaghan  &  Co 

Pittsburg  (^l  Co 

do.-T 

Jas.  A.  Tappan 

Adolph  J.  J5entzen 

N.  O.  Nelson  Manufacturing  Co 

Sundry  persons 

'J.H.Frfant 

John  Lowell 

Cairo  City  Coal  Co 

Fairbanks,  Morse  &  Co 

Valentine  Besch 

Geo.  T.  Sams  &  Co 

Sundry  persons 

do 

do 


Coal 

Supplies 

do 

Coal 

Wood 

PavrolL... 

-...do 

....do 

....do 

do 

Supplies 

Wood 

Lumber 

Supplies 

Coal  ..',*.'.".".".".*.*.*!! 

Telegrams 

Services  

Supplies 

do 

....do 

...do 

Coal 

Meat 

Supplies 

Coal 

Supplies 

Coal 

Supplies 

do 

Boiler  compound  . 

Coal 

Supplies 

do 

do 

Screws 

Coal 

.Supplies 

Milk 

Coal 

Supplies 

do 

Coal 

Suppliea 

Coal 

Supplies 

Oil 

Pay  roll 

....do 

...do 

...do 

do 

Supplies 

Milk 

Coal 

Supplies 

Coal 

Ice 

Supplies,. 

Telegrams 

Meat 

Coal 

Supplies 

Oil 

Supplies 

Coal 

....do 

do 

Supplies 

Pipe 

Payroll 

Sawing  logs 

Snppliea 

Coal 

Packing 

Supplies 

do 

Payroll 

....do 

do 


'[5rgitized*by't3f'0O 


f4.3.05 

18.25 

32.52 

Ifo.  00 

55.00 

973.00 

355.00 

1. 795. 00 

360.00 

1, 175. 00 

24.45 

20.00 

8K.25 

73.22 

7.00 

195.00 

8.32 

6.00 

67.05 

75.73 

2.30 

16.15 

262.00 

78.24 

40.83 

120.00 

4.10 

120.00 

8.55 

48.50 

71.60 

45.00 

7.10 

90.66 

21.45 

1.86 

05.00 

26.62 

3.25 

7-90 

7.05 

25.85 

285.00 

6.01 

40.80 

42.47 

5.10 

355. 00 

1,795.00 

360.00 

962.00 

1, 175. 00 

91.99 

3.15 

228.00 

29.55 

70.20 

11.80 

38.25 

129.26 

3.21 

58.16 

49.20 

67.76 

27.25 

71.67 

890.00 

120.00 

120.00 

19.80 

.75 

246  50 

12.75 

55.09 

60.00 

15. 18 

12.75 

24.86 

700.00 

305.00 

.67 


g^^' 


a.ppi:ndix  w — report  of  major  handbury. 


2009 


Tablk  No.  1. — Detailed  atatement  of  ejcpendii urea  made  in  connection  mth  the  work  of 


removing 


?a  atatement  of  expenditures  made  tii  connection  text 
obatrtictiona  in  Mlaaisaippi  liiveTf  etc, — Coutinued. 


Date.    Yoncher. 


To  whom  paid. 


For  what  paid. 


▲moant. 


1897. 
Mar.. 


Apr  . 


May. 


Supplj 


Sundry  persons 

IJig  Mnady  Coal  and  Iron  Co , 

Win.  O.  Giuson  &  Son  Grocer  Co 

W  68 tern  Electrical  Sii pply  Co 

Sundry  persons. ...^ 

John  A.  Eubanks 

WilHam  Z.  Howard 

Ilenrv  Mnchterkirolien 

Tifl*  .Jenkins 

Frank  L.  Spring 

Western  Union  Telegraph  Co 

Anchor  Line  Store 

F.  Bocler.. 

M.  M.  Buck  Mannfacturiug  Co 

Chas.  W.  Barstow 

Buehler  Phehin  Paint  Manuraoturing  Co 

W.  R.Colcord I do  .. 

H.L.Kttinnn  &.  Co j  Sponges 

Geo.  J.  Fitz  Foundry  and  Machine  Co Castiuga 

Huse  & Looniis  leo and  Trausttortatiou  Cc . !  Ice 

Missouri  Car  and  Foundry  Co |  Lnniher . 

National  Lead  Co Supplies 

Piatt  &  Thomburgh  Paint  and  Glass  Co 
Simmons  Hard  wore  Co 


Pay  roll . 
Coal . 

lies., 
lo  . 
Payroll. 

Services 

....do , 

Supplies 

Ice , 

Supplies 

Telegrams 

Supplies 

Sectional  covering. 

Supplies 

do 

do 


Western  Iron  and  Suiiply  Co., 
Western  Anthracite  Coal  Co.. 


ao. 

do. 

Valvoa 

Coal 

Supplies.... 

Japan  drier. 
Sponges  .... 

SuppTiea 

Zino 


do , 

Oil 

....do 

Payroll 

....do 

....do 

Services 

Supplies 

Yellow  ocher. 

Milk 

Supplies 

Ice 


Anchor  Line  Store 

Brmlerick  &  Bascom  Rojie  Co 

Berry  Bros.,  Limited 

H.L.Ettnian  &  Co 

A.  M.  Kelson  Paint  Co 

l*latt  &  Thornburch  Paint  and  Glass  Co. .    

Paddock- H a wlov  Iron  Co I  Iron 

J.D.Streett  &  Co Supplies 

Buehler- Phelan  Paint  Manufacturing  Co. I do  .. 

Chri.sty  Fire  Clay  Co 

Moflitt-Wc8t  Drug  Co 

J.  1).  Streeit  &  Co 

Sund  ry  persons 

do 

...do  

Edward  Culver 

Adolph  J.  Bentzcn 

Buehler-Phelan  Paint  Manufacturing  Co. 

Robert  Freiso 

Richard  Garstang 

Huse  &  Loomis  Ice  and  TrausT>ortation 
Co. 

John  Lowell 

Missouri  Car  and  Foundry  Co 

Frank  Maree 

National  Lead  Co 

JohnCVBrien  Boiler  Works  Co 

H.G.Vreeland  &  Son 

Bauer  ( Jroeer  C*» 

F.  W.  Brockmnn  (/ommission  Co 

Casper  Stehle  &  Sou 

F.  Booler 

M.  M.  Burk  Manufacturing  Co 

Bannantine  Galvanized  Iron  Manufactur- 
ing Co. 

Bradlee  A  Co ; 

Wm.  Barr  Dry  Goods  Co 

Samuel  Cupples  Woodenware  Co 

D.Crawford  &  Co 

Drey  &Kahu 

Flachman  &.  Matthews 

Richard  Garstang 

....do 

R.  B.  Gray  China  Co 

J.  Kennard  Sc  Sons  Carpet  Co 

Jules  C.  Lachanee 

Meyer  Bros.  Drug  Co 

Missouri  Glass  Co 

Monarch  Rubber  Co 

Paddock  Hawley  Iron  Co 

H.  E.  Piggott  &  Co 

Page&  Tolkacz 

Thos.  Sexton  Stove  and  Range  Co 

N.M.Simonds 

St  Louis  Electrical  Supply  Co 


Supplies 

Lumber 

Services  

Supplies 

do 

do 

....do 

do 

Looking-glasseK  — 
Sectional  covering. 
Supplies 


Chain.... 
Supplies . 
....do  ... 
...  do... 
Glass.... 
Suppliea . 
Repairs., 
•lies . 


do... 

Painting.. 
Supplies . 

.'.V.'.do'.'.l 

do... 

Iron 

Supplies . 

do  ... 

do... 

do... 


|983.ia 

1G8.00 

1L88 

13.60 

682.81 

75.00 

60.00 

61.63 

8.57 

6.  10 

2.06 

8.65 

85.80 

40.26 

4.60 

8.58 

5.08 

2.00 

46.76 

20.20 

10.29 

86.05 

18.93 

1.70 

50.72 

07.00 

5.08 

34.97 

.70 

8.75 

8.90 

32.63 

83.45 

65.94 

8.13 

69.70 

31.57 

4.76 

555.00 

1. 296. 20 

1, 327. 50 

83.33 

213.11 

11.07 

16.80 

189.18 

23.04 

424.84 
202. 24 

6.00 
l.'>9. 34 
19.46 

6.15 
515.73 
166. 03 

3.75 

144.82 

283.24 

32.44 

521. 76 
29. 75 
26.50 
14.10 
8.69 
53.56 
83.50 

235.00 
7.30 
76.60 
20.00 

149.52 
30. 78 
72.41 

100. 54 
66.87 
42.20 
30.50 
4.50 
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Tablk  No.  1. — Detailed  statement  of  expenditures  made  in  connection  vrilk  the  work  of 
removing  ohetructions  in  Mieeitiippi  JRiver,  etc. — Continned. 


Date. 


1897. 
May.. 


Jnne  , 


Vouch  or. 


To  whom  paid. 


Simmons  Hardware  Co 

J.  D.  Streett  &  Co 

H.G.Vreeland  &  Son 

Weatom  Brass  ManDfactnring  Co 

Western  Anthracite  Coal  Co 

Wie<ler  Paint  Go 

Snndrvpemons 

Wm.Prnfrock 

Sundry  persons 

do 

do 

P.D.  Cunningham 

A d olph  J.  Ben tzen 

John  Lowell 

Trorlicht-Dnncker  &  Benard  Carpet  Co. . . 

Day  Rubber  Co 

Michael  Bennett 

Jno.  K.  Bonecum] 

Robert  Freise 

John  J.  Ganahl  Lumber  Co 

Ludlow-Saylor  Wire  Co 

Mermod  Jaocard  Jewelry  Co 

Missouri  Glass  Co 

Piatt  Sc  Thomborffh  Paint  and  Glass  Co  . 

PaddockHawley  Son  Co 

J.  D.  Streett  &  Co 

Thos.  Sexton  Stove  and  Range  Co 

Waters  Pierce  Oil  Co 

Zittlosen  Manufacturing  Co 

Z warts  Homeopathic  Pharmacy  Co 

A.  G.  Brauer 

Donnewald-Stephan  Coal  and  Coke  Co — 

Excelsior  Wire  and  Iron  Co 

Huse  &  Loomis  Ice  and  Transportation  Co. 

The  Lammert  Furniture  Co 

C.  F.  Liebke  Hardwood  MiU  and  Lumber 

Co. 

Moffitt-West  Drug  Co 

A.  M.  Nelson  Paint  Co 

Re  ve re  R  ubber  Co 

Jos.  F.  Schelbrinck 

St.  Louis  Transfer  Co 

Western  Iron  and  Supply  Co 

M.  M.  Buck  ManuractnringCo 

Simmons  Hardware  Co 

Kranch-Crookes  Saw  Co 

Fairbanks,  Morse  &  Co 

R.  B.  Gray  China  Co 

Stix,  Baer&  Fuller 

Von  der  An-Cluss  Hardware  and  Cornice 

Co. 

Albert  Way cott  &  Co 

WeHtern  Brass  Manufacturing  Co 

Wrought  Iron  Range  Co 

Valentino  Resch 

Arrow  Boiler  Compound  Co 

F.Bocler 

Broderick  &  Basoom  Rope  Co 

Interstate  Oil  Co 

Monarch  Robber  Co 

Leonard  &  Ellis 

L.  M.  Rumsey  Manufacturing  Co 

Simmons  Hardware  Co 

Scruggs,  Vandervoort,  and  Barney  Dry 

Western  Electrical  Supply  Co 

Anchor  Line  Store 

Cairo  City  Coal  Co 

Eau  Claire-St  Louis  Lumber  Co 

The  Laclede  Power  Co 

Missouri  Car  and  Foundry  Co 

N.  O.  Nelson  Manufacturing  Co 

Paddock-Hawley  Iron  Co 

Cairo  City  Coal  Co 

L.  Knev 

Matt  Monaghan  Sl  Co 

Pittsburg  Coal  Co 

Valentine  Reach 

Simmons  Hardware  Co , 

Walter  &  Rust 

A.  B.  Bowman 


For  what  iwid. 


Supplies.... 

do 

do 

do 

.4';oal 

Supplies.... 

Payroll 

Repairs 

Payroll 

do 

do 

Ser\ncee  .... 

Supplies 

'/.'.'.  Ao '.'.'.'," 
do 

Repairs 

Supplies 

LTiraber 

Wire 

Clock 

Supplies 

Pasto 

Supplies 

Turpentine. 
Supplies  .... 
Oil.: 


Flag. 

Supplies 

do 

Coal 

Plate  warmer. 

Ice 

Supplies 

Lumber 


Supplies . 

Packing  . 
Supnlies . 
Hauling  . 
Supplies . 

do  ... 

....do... 

Saws 

Supplies . 

Sheets '.'.'. 
Saws 


Supplies 

do 

....do 

....do 

Boiler  compound 

Sectional  covering. 

Supplies 

Oil 

Packing 

Oil 

Supplies 

do 

....do 


....do.. 
....do.. 
Coal  .... 
Lumber. 
Supplies 

.*!.'!^o".' 
....do.. 
Coal  .... 
Meat  ... 
Supplies 
Coal  .... 
Supplies 

!!!!dS.*! 
Lathe... 


Amonnt. 


21.03 
397.37 
48.80 
132.58 
20.  J4 
50.60 
13.46 
20.41 
72.00 
51.70 
60.55 
180.00 
6.30 
12.02 
33.87 

240.65 
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$52.03 

86.84 

63.56 

119.65 

9.75 

346.26 

30.17 

77.75 

300.00 

,387.fiO 

,253.33 

25.00 

137.87 

460.53 

286.88 

5.00 

45.00 

34.66 

12.40 

48.88 

3.57 

8.50 

1.20 

2.40 

31.71 

14.04 

7.50 

75.72 

7.50 

16.00 

37.70 

17.00 

5.40 

63.26 

09.71 

278.88 

7.04 
76.03 
11.20 
12.95 

8.411 

12.69 

507.98 

192. 31 

54.20 

7.11 

7.80 
34.20 

2.90 

0.86 

2.63 

6.82 

8.66 

137.80 

210. 13 

487.59 

1.00 

12.33 

18.00 

22.81 

a9.04 

368.34 
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. — Delailed  statement  of  expenditures  made  in  eonneetion  wit 
removing  obstructions  in  Mississippi  Hirer f  etc. — Con  tinned. 


Tablr  No.  1,— Detailed  statement  of  expenditures  made  in  eonneetion  with  the  work  of 
I  M.is» 


Date.    Voucher. 


1897. 
Jiiue. . 


To  whom  paid. 


Adolph  J.  Benteen 

M.M.Buck  Manufacturing  Co 

do 

Consolidated  Coal  Co.  of  St  Loula 

Wm.  Freeae 

Robert  Frelse 

Hnse  &.  Looinis  Ice  and  Transportation 
Co. 

Weatem  Union  Telegraph  Co 

John  Lowell 

F.  Bocler 

Sundry  persons 

do 

do 

do 


Total  expended. 


For  what  paid. 


Supplies . 

'.'.'.' iXo'.W 

Coal 

Supplies . 

Milk 

Ice 


Telegrams 

Supplies , 

Sectional  coyering. 

Payroll 

....do 

....do 

....do 


Amount. 


$131.41 
108.30 
6.22 
55.00 
34.41 
6.00 
53.00 

1.40 

132. 41 

16.64 

300.00 

1,  623. 34 

206.00 

1. 308. 00 


83,421.64 


Tablr  No.  2. — Summary  of  expenses  for  operating  U.  S.  snag  boats  H,  G,  Wright  and 
J,  N.  Maoomby  in  connection  with  the  ipork  of  removing  ohstr actions  in  Mississippi  River 
during  fiscal  year  ending  June  SO,  1897, 


Application. 


1,678.43 


48.00 
65.25 
11.15 


Office  expenses 

Expenses  of  snag  boat  H.  G. 
Wright: 

(.'rew 

Outflt 

Fuel 

Subsistence 

Supplies 

Keiwirs 

MiHcellHiieons 

Expenses  of  snag  boat  J.  H. 
Macomb: 

Crew 

Outflt 

Fuel ; 

Subsistence ,        66.16 

Supplies I      169.23 

Ri'pairs i         4.70 

Ifiscellanoous I 


1896. 


July. 


$353.00 


1.00 


1,275.67 
16.40 


August. 


$500.20 
1,461.82 


198.80 

620.86 

23.62 

39.69 


1,770.00 

8.20 

104.39 

494.00 

86.77 

2.70 


Total 3,673.99'      5,250.05 


September.     October.     November.  I  ^\^!"* 


$366.00 


2, 189. 76 
17.66 
416.80 
614.67 
335.38 
28.06 


2,149.00 
35.58 

1, 198. 00 
729.08 
88.70 


8,068.68 


$502.88 


2,181.17 
164.22 
687.60 
532. 18 
341.76 
78.61 
2.10 


2, 149. 17 

2.20 

924.  70 

758. 33 


$350.49 


2, 141. 00 

7.50 

1. 364. 00 

533.47 

26.99 

26.00 


2, 155. 00 


029.75 
251.40 


178.34  ;. 
2.10  j. 


8,405.26    7,793.60 


$304.31 


2, 166. 00 
85.20 
638.86 
578.41 
298.68 
157. 81 


2. 152. 00 


1)60. 00 
791.87 


8, 132. 13 


1897. 

AppUcation. 

January.!  ^^^^- 

March. 

April. 

May. 
$.100.00 

1, 381.  m 

663.52 

June. 

ToUl. 

Office  expenses 

$358. 61     ^a^.  32 

iao8.2i 

$557.06 

1,431.20 
.60 

$326.40 

1,368.00 
575.28 

$4,  !i81.  :I8 

Kxpensea  of  snag  boat  H.  G. 
WriKht: 

Crew 

Outflt 

2,148.00 

2,142.00   1,629.84 

2.10    

440. 70       435. 20 

21,917.66 
1,415  97 

Fuel 

809.61 

685.30 

112.60 

8.22 

4, 939.  16 

Salisistenoe 

626.72 
107.10 
72.87 

263.84 
42.43 
14.36 

10.00 

61.43 

819.22 

691.98 

318.32 

1,088.36 

492.58 

ft48.41 

608.66 

8.48 

1, 919. 34 
1. 368. 65 
372.80 
690.85 
618. 28 
670.30 

5. 404. 76 

Snnnlies 

2.317.77 

Repairs 

2, 340. 84 

MisceiUne«ms     

16.53 

Ezpensea  of  snag  boat  J.  N. 
Macomb: 
Crew 

2, 155. 00 

2,156.00 

1  003.83 

1, 327. 60 
14.46 
67.00 
86.50 
14.84 
199.05 

1,887.60 
289.80 
9.76 
567.57 
218.57 
918.89 

22,499.01 
1  750  79 

Outfit 

15.50 

Fuel 

966.66 
864. 74 

720.00 
99.10 

760.20 
353.83 

7, 092. 15 

Subsistence 

5. 852. 43 

Sunnlies      

188.63 
22.75 

1  283.42 

Repairs 

12.75 

2,004.48 

Mlaoellaneons 

2.10 

Total 

8,274.22  6,623.91   6,723.48 

4. 078. 26 

'•^f^:!«.'^xrdM^ 
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W   2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  OHIO   AND  MISSOURI 

RIVERS. 

The  object  of  the  improvement  is  to  obtain  eventually  a  minimum 
depth  at  standard  low  water  of  6  feet  from  tlie  mouth  of  the  Missouri 
Eiver  to  St.  Louis,  a  distance  of  16  miles,  and  of  8  feet  at  the  same 
stage  of  water  from  St.  Louis  to  the  mouth  of  the  Ohio  River,  178  miles, 
the  natural  depth  being  in  many  cases  from  3^  to  4  feet.  The  channel 
is  divided  at  a  number  of  points  by  islands  forming  sloughs  and  sec- 
ondary channels  beliind  them,  through  which  a  large  portion  of  the 
volume  of  the  How  is  diverted,  to  the  detriment  of  navigation. 

The  initial  point  of  the  work  for  the  lower  portion  is  St.  Louis,  the 
programme  being  to  make  the  work  continuous,  proceeding  downstream 
from  that  city. 

The  first  work  for  improvement  began  in  1872,  and  was  continued  for 
a  number  of  years  as  appropriations  were  made,  the  works  consisting 
of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  confining 
the  low-water  volume  to  one  channel,  and  of  revetments  to  hold  and 
preserve  the  banks  where  necessary  or  advisable. 

Under  these  appropriations  work  of  this  character  was  done  at  the 
following  localities  between  the  mouth  of  the  Ohio  and  the  mouth  of 
the  Illinois  River,  viz:  Piasa  Island,  Alton  Harbor,  Sawyer  Bend,  St. 
Louis  Harbor,  Arsenal  Island,  Horsetail  Bar,  Carroll  Island,  Port  Char- 
tres,  Turkey  Island,  Kaskaskia  Rend,  Liberty  Island,  Devils  Island, 
and  in  the  vicinity  of  Cairo,  111. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881,  and 
contemplates  a  reduction  of  the  river  to  an  approximate  width  of  2,500 
feet  below  St.  Louis,  the  natural  width  being  in  many  cases  from  1  to 
1 J  miles.  The  method  employed  is  the  building  up  of  new  banks  out 
to  the  line  desired  from  the  solid  matter  brought  down  by  the  river,  and 
which  is  collected  by  means  of  hurdles.  The  banks,  both  new  and  old, 
are  revetted  where  necessary.  Other  means  are  also  used  occasionally 
for  completing  or  hastening  the  depth  required. 

A  hurdle,  as  the  term  is  here  used,  is  one  of  many  silt-arresting  devices 
that  have  been  experimented  upon  in  this  country  and  elsewhere.  The 
hurdle  consists,  essentially,  of  a  row  or  of  parallel  rows  of  piling,  the 
piles  driven  either  singly  or  in  clumps,  the  piling  being  connected 
lengthwise  of  the  hurdle  by  wattling  of  fine  brush  or  by  curtains  com- 
posed of  brush  and  lodged  against  the  upstream  side  of  one  of  the  rows 
of  piles,  the  whole  forming  a  i)ermeable  dike  through  which  the  silt- 
laden  current  can  pass,  though  with  greatly  diniinished  velocity,  result- 
ing in  deposits  of  silt  above  and  below  the  hurdles. 

These  dei)Osits  are  generally  soon  overgrown  with  willows  or  cotton- 
wood,  and  after  they  arrive  at  sufficient  height  they  can  be  revetted  on 
their  river  fronts. 

To  guard  against  loss  by  scour  of  the  piles,  a  broad  flexible  mattress 
is  first  sunk  on  the  line  of  the  hurdle.  Through  this  mat  the  piles  and 
clumps  of  piles  are  driven. 

During  the  past  year  the  hurdles  have  been  constructed  of  clumps  of 
piles,  three  piles  and  upward  to  each  clump.  These  piles  are  driven  so 
that  when  their  upper  ends  are  drawn  together  by  means  of  a  wire  rope 
they  form  a  sort  of  pyramidal  structure,  the  horizontal  distances  of  the 
I)iles  from  each  other  at  the  surface  of  the  river  bed  being  8  to  10  feet, 
depending  mainly  upon  the  depth  of  the  water. 

The  wire  ropes  are  made  on  the  work ;  they  are  composed  of  14  to  18 
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strands  of  No.  14  galvanized-iron  wire.  They  are  drawn  taut  by  means 
of  the  pile-driver  machinery.  At  each  turn  of  the  rope  around  the 
upper  end  of  the  clump  of  piles  a  spike  is  driven  as  an  additional  guard 
against  the  rope  slipping,  though  the  wire  itsclt'  generally  binds. or  cuts 
into  the  piling  sufficiently  to  prevent  any  slip.  This  method  of  draw- 
ing the  upper  ends  of  the  piles  together  appears  to  be  better  than  the 
old  one  of  bolting  them. 

The  tops  of  the  piles  are  generally  at  an  elevation  of  20  feet  above 
extreme  low  water,  excepting  that  in  the  curtain  or  wattling  row  the 
top  of  one  pile  of  the  clump  is  at  an  elevation  of  about  25  feet  above 
that  stage,  in  order  to  intercept  drift  at  high  stages  and  prevent  it  from 
crossing  the  line  of  hurdle  and  dragging  the  top  of  the  latter  with  it. 

The  curtain  or  wattled  row  is  braced  by  vertical  diagonal  braces 
heeled  against  a  row  of  clumps  spaced  at  such  distances  below  as  to 
make  the  angle  of  the  braces  about  45^. 

The  heel  of  the  brace  is  held  by  a  clevis  passing  around  one  of  the 
piles  of  the  lower  clump,  with  its  pin  through  the  brace.  At  top  the 
brace  is  bolted  to  one  or  more  of  the  piles  in  the  upper  clump. 

The  piling  of  the  hurdle  row  is  so  spaced  as  to  rei)resent  an  equiva- 
lent of  one  pile  to  the  linear  foot  of  hurdle.  The  piles  are  driven  by 
means  of  the  hydraulic  jet  as  well  as  by  the  hammer,  the  latter  weighing 
2,400  i)ounds,  and  sometimes  by  both  combined. 

The  completed  curtain,  or  the  wattling,  whichever  may  be  used,  is 
generally  carried  finally  to  a  height  of  20  feet  above  extreme  low  water. 
The  mattress  is  from  60  to  135  feet  in  width,  depending  upon  the  depth 
of  water  and  consequent  length  of  piles,  as  well  as  upon  liability  of  the 
bed  to  suffer  from  scour.  It  is  fabricated  upon  floating  ways,  in  place, 
by  wattling  brush  upon  poles  spaced  about  5  feet  apart  and  in  any 
length  desired.  Continuity  is  obtained  by  lapping  the  poles  and  fasten- 
ing them  together  with  spikes  and  wire.  When  additional  strength  is 
required,  wire  cables  are  used  across,  and  in  the  direction  of  the  length 
of  the  mattress.  The  brush  is  spiked  to  the  poles  at  the  edges  of  the 
mattress  and  at  other  points,  about  one  spike  to  every  third  pole.  In 
sinking  the  mat  a  little  less  than  1  cubic  yard  of  broken  rock  is  required 
to  a  cord  of  brush. 

The  piles  used  in  the  hurdles  run  in  lengths  from  25  to  60  feet,  and 
their  average  penetration  in  the  bottom  is  about  15  feet.  They  are 
driven  with  the  large  end  down. 

At  the  shore  end  of  the  hurdle  the  bank  is  revetted  for  about  300 
feet,  of  which  200  feet  is  below  the  axis  of  the  hurdle. 

In  constructing  the  shore  revetment  a  mat  about  120  feet  or  more  in 
width,  its  inner  edge  at  the  surface  of  standard  low  water,  is  sunk. 
The  bank  is  then  eventually  graded  to  a  slope  of  one-half  and  covered 
with  riprap.  Where  necessary  to  grade  the  bank  by  artificial  means, 
the  grading  is  done  by  the  hydraulic  method  or  by  means  of  shovels,  etc. 

Since  the  adoption  of  this  project  work  has  been  done  at  the  follow- 
ing localities,  by  methods  substantially  as  above  described,  viz:  Piasa 
Island,  Alton  Harbor,  St.  Louis  Harbor,  Oahokia  Chute,  Arsenal  Island, 
Horsetail  Bar,  Carroll  Island,  Twin  Hollows,  Pulltight  and  Beards 
Island,  Chesley  Island,  Jim  Smiths,  Suli)hur  Springs,  Foster  Island, 
Lucas,  Cornice  Island,  Calico  Island,  Michaels  Landing,  Bush  Tower, 
Fort  Chartres,  Crooks  Landing,  Turkey  Island,  Ste.  Genevieve,  Liberty 
Island,  Miuton  Point,  Cape  Girardeau,  Powers  Island,  and  vicinity 
of  Cairo. 

Since  last  annual  report  works  looking  to  the  permanent  improve- 
ment of  the  river  have  been  carried  on  in  the  following  localities,  viz: 
Sulphur  Springs,  Michaels  Landing,  Eush  Tower,  Ste.  Genevieve, 

Digitized  by  LjOOQ  IC 


2014   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Chester,  Liberty  aud  Powers  Island.  Work  in  the  nature  of  portable 
jetties  and  dredging  for  the  temporary  improvement  of  the  channel 
was  done  in  the  following  localities:  Chain  of  Bocks,  Harrisouville, 
Calico  Island,  Turkey  Island,  Ste.  Genevieve,  Seventy-Six  Landing, 
Grand  Tower  Bend,  Schenimans,  Goose  Island,  and  Hackers  Bend. 

Sulphur  Springs. — This  locality  commences  about  13  miles  below  St, 
Louis  and  extends  down  4  miles. 

The  work  done  here  was  confined  to  the  east  side  of  the  river  and 
consisted  of  repairs,  extensions,  and  additions  to  the  hurdles  afready 
in  place,  equivalent  in  the  aggregate  to  990  feet  of  new  hurdle.  The 
location  and  extent  of  this  work  is  shown  upon  PI.  I  herewith. 

Michaels  Landing  (27  miles  below  St.  Louis). — This  point  is  the  com- 
mencement of  a  series  of  works  extending  down  the  river  about  9  miles, 
covering  what  is  known  as  the  Rush  Tower  Eeach. 

No.  1  hurdle  of  this  series  was  broken  last  season  by  a  loaded  coal 
barge  going  through  it  after  the  tornado  of  May  27, 1896.  The  breach 
was  enlarged  to  7dO  feet  during  the  high  stages  of  last  winter  and  this 
spring.  The  construction  of  a  new  hurdle,  No.  2,  in  rear  of  this  open- 
ing and  the  repairs  to  No.  1  were  commenced  on  the  8th  of  June,  this 
fiscal  year,  and  are  now  in  progress.  No.  2  hurdle  is  2,800  feet  in  length, 
of  the  ordinary  type,  and  is  nearly  completed.  The  location  and  extent 
of  this  work  are  shown  upon  PI.  II,  and  material  used  and  work  done 
on  this  and  other  works  mentioned  are  given  in  the  tables  devoted  to 
these  subjects  to  be  found  in  the  report  of  Assistant  D.  M.  Currie, 
herewith. 

Rttsh  Tower. — The  bank  protection  placed  in  the  years  1893  and  1894 
between  Osborne  Field  and  Durfees  Landing,  38  miles  below  St.  Louis, 
had  never  been  conjpleted  to  high  water.  The  bank  above  the  revet- 
ment had  been  eroded  back  until  there  was  danger  of  the  work  being 
destroyed.  Wherever  this  danger  was  most  imminent  additional  rock 
was  used  to  repair  breaks  and  carry  the  revetment  farther  up  the  banks. 

Ste.  Genevieve. — The  reach  of  the  river  under  improvement  in  this 
locality  extends  from  Little  Ilock,  Mo.,  47  miles  below  St.  Louis,  to  near 
the  mouth  of  the  Kaskaskia  Kiver,  7  miles  below. 

One  hurdle  on  the  Illinois  side  of  the  river  was  repaired,  and  four  on 
the  Missouri  side  extended  to  their  projected  lengths.  Some  work  was 
done  on  the  head  of  Stanton's  tow-head  for  the  purpose  of  protecting  it 
from  erosion.    The  location  of  this  work  is  shown  upon  PI.  Ill  herewith. 

Chesterj  III.  (73  miles  below  St.  Louis). — The  river  and  harbor  act  of 
Jnne3^  1896,  contained  a  mandatory  clause  requiring  that  '^  $30,000  or 
so  much  thereof  as  may  be  necessary  shall  be  expended  in  removing 
the  bar  in  front  of  Chester,  111.,  and  protecting  the  west  bank  of  the 
Mississippi  River  opposite  Chester."  The  work  done  in  compliance  with 
this  law  consisted  in  revetting  the  bank  opposite  Chester  as  far  as  the 
funds  available  would  permit.  The  work  was  commenced  September  8 
and  completed  for  the  season  October  27, 1896.  The  mattress  used  for 
the  protection  of  the  foot  of  the  bank  below  low  water  was  of  the  usual 
type,  125  feet  wide.  The  protection  was  commenced  at  the  old  railroad 
incline  in  Clearyville  and  extended  downstream  3,310  feet  The  rock 
revetment  was  carried  up  the  slope  of  the  bank  a  distance  of  about  10 
feet  above  low  water.  The  last  high  water  has  graded  the  upper  bank 
to  a  proper  slope  for  continuing  this  revetment.  The  funds  remaining 
will  be  sufficient  to  carry  this  up  to  about  the  20-foot  contour.  The 
location  and  extent  of  this  work  is  shown  upon  PI.  IV  herewith. 

Liberty. — This  reach  of  the  river  commences  at  Waters  Landing,  79 
miles  below  St.  Louis,  and  extends  about  6  miles  downstream. 

The  work  done  here  consisted  in  extending  to  completion  four  hurdles 
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under  constructiou  at  the  commencement  of  the  year  and  baildiug  an 
aiMitional  one.  The  east  bank  of  the  river,  known  as  Liberty  Bend, 
has  been  for  some  time  subjected  to  very  rapid  erosion.  The  bank  is 
high,  consisting  of  sand  and  loam  under  which  lies  a  stratum  of  quick- 
sand, all  of  which  makes  it  very  difficult  to  protect  from  the  erosive 
action  of  the  water.  At  a  point  near  the  upper  end  of  the  bend  a  strong 
hurdle  dike  about  700  feet  in  length  was  built  out  from  the  bank  to 
prevent  the  flanking  of  the  revetment.  Under  the  protection  of  this 
the  revetment  was  commenced  and  extended  downstream  for  a  distance 
of  6,850  feet.  The  average  width  of  the  subaqueous  mattress  was  about 
130  feet.  The  above  low- water  revetment  was  carried  up  to  the  20-fbot 
stage  along  the  upper  4,450  feet,  then  gradually  down  to  the  14-foot 
stage  on  the  next  800  feet,  and  continued  at  that  height  from  thence  to 
the  end.  In  order  to  hold  this  bank  it  will  be  necessary  to  extend  the 
revetment  farther  downstream  and  carry  it  up  to  a  higher  stage  all 
along  its  entire  length. 

Powers  Island. — This  reach  extends  from  Commerce,  Mo.,  143  miles 
below  St.  Louis,  downstream  about  7  miles.  Within  this  reach  are 
located  what  is  known  as  "  Jacket  Patteru  "  and**  Goose  Island"  shoals, 
localities  that  have  given  great  trouble  to  navigation.  The  river  here  is 
excessively  wide,  and  much  of  the  water  passes  down  sloughs  behind 
islands  or  is  spread  out  over  sand  bars. 

Doolans  Slough,  which  separates  Powers  Island  from  the  main  Mis- 
souri shore,  is  estimated  to  carry  off  about  one-half  of  the  low-water 
discharge  of  the  river  and  cause  much  of  the  trouble  experienced  on 
the  Goose  Island  and  Jacket  Pattern  shoals. 

The  work  of  closing  this  with  a  permeable  hnrdle  dam  was  com- 
menced July  9  and  finished  September  0, 189B.  The  dam  was  located 
nearly  2  miles  below  the  head  of  Powers  Island  and  4  miles  below  Com- 
merce, across  a  narrow  part  of  the  chute  where  tbere  is  a  width  of  only 
1,600  feet  and  where  the  banks  are  firm  and  the  cross  section  regular. 

The  type  of  construction  was  that  of  the  ordinary  pile  hurdle,  but 
with  material  for  three  hurdles  massed  in  one.  The  foundation  for  the 
dam  was  the  ordinary  continuous  mattress  150  feet  wide,  two-thirds  of 
the  width  lying  below  the  piling.  On  the  top  of  this  was  another  mat 
50  feet  wide,  and  in  deep  water  third  and  fourth  tier  mattresses  25  feet 
wide,  laid  just  below  the  main  row  of  piling  to  reenforce  them  and  build 
up  the  bottom  to  something  like  an  even  cross  section  and  receive 
the  overfall  of  the  dam. 

The  bank  at  each  end  of  the  dam  was  protected  by  mattresses  600 
feet  long  by  125  feet  and  150  feet  wide  on  the  east  and  west  sides, 
respectively,  and  extending  250  feet  above  and  350  feet  below  the 
structure. 

The  banks  were  graded  from  the  edges  of  these  mattresses  at  Tow 
water  to  their  tops  to  a  slope  of  1  on  2.  Over  this  was  laid  a  revet- 
ment of  stone.  Some  settling  took  place  in  this  revetment  during  the 
fall  and  winter,  which  was  easily  repaired. 

The  effect  of  closing  this  slough  was  very  manifest  during  the  low 
water  of  last  fall,  when  but  little  or  no  trouble  was  experienced  in 
these  shoal  places  in  the  main  channel,  which  had  heretofore  always 
given  trouble  at  that  season. 

TEMPOBAET  EXPEDIENTS. 

In  my  last  annual  report  a  brief  description  was  given  of  a  jet  dredge 
boat  then  in  process  of  construction.  This  boat  was  completed  and 
commenced  operations  about  September  1,  on  the  a|)jgro^|^^^pw 
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water.  From  this  date  until  the  end  of  October,  when  the  river  com- 
menced to  rise,  it  was  in  commission.  Work  was  done  by  it  at  Harri- 
Bonville  Crossing,  Calico  Island,  Stantons  Towbead,  Grand  Tower  Bend, 
and  Scbenimans.  At  all  of  these  localities  the  channel  was  materially 
improved  by  its  operations,  the  depths  being  increased  from  1  to  3  feet. 
This  outfit  consisted  of  the  dredge  boat,  a  quarter  boat,  a  lule  driver, 
a  barge  with  supply  of  cair\  and  piles,  and  one  of  the  steam  tenders. 
The  dredge  was  furnished  with  a  double  crew  during  a  part  of  the  time 
that  it  was  in  service,  in  order  that  it  might  be  operated  night  and  day. 
The  cost  of  the  dredge  alone,  not  including  the  original  cost  of  the 
barge  and  two  pile  driver  hoisting  engines  obtained  from  our  plant, 
was  $18,001.54. 

The  avenige  cost  per  month  of  this  dredge  with  its  attendant  outfit 
was  approximately  $2,650.  A  tracing  showing  the  arrangement  of  the 
machinery  upon  this  dredge  and  its  method  of  operation  is  forwarded 
herewith. 

The  discharge  pipes  from  the  jet  pumps  on  the  towboat  Oen.  H.  L. 
Abbot  were  changed  so  as  to  deliver  at  the  stern  of  the  boat  instea<l  of 
the  bow  as  originally  arranged,  and  two  spuds  were  added  near  the 
bow.  By  this  arrangement  the  boat  could  go  on  a  bar,  head  upsteam, 
drop  the  spuds,  work  her  whi»el  and  the  jet  pumps,  and  soon  make  a 
material  increase  in  the  depth  of  water.  Working  in  this  manner  this 
boat  was  able  to  give  A'^aluable  assistance  at  short  shoals. 

Portable  jetties, — During  the  past  two  low-water  seasons  experiments 
have  been  made  with  cheap  devices  designed  to  concentrate  the  water 
at  shoal  places  and  by  increasing  its  velocity  induce  a  scour  that  will 
give  a  depth  of  channel  sutlicient  for  the  pressing  needs  of  navigation, 
these  devices  to  be  removed  as  soon  as  they  have  effected  their  object 
or  the  river  has  risen. 

The  results  obtained  last  season  were  very  gratifying  and  have  led 
to  the  adoption  of  a  system  which  may  be  briefly  describe<l  as  follows: 
Having  determined  upon  the  direction  that  should  be  given  to  the  jetty 
in  order  to  produce  the  best  results  and  admit  of  the  ea^siest  possible 
construction,  piles  are  driven  firmly  into  the  bed  of  the  river  along  this 
line  at  distances  apart  varying  from  10  to  20  feet,  depending  upon  the 
depth  of  water  and  the  strength  of  current.  In  extreme  ctises,  instead 
of  single  piles  clumps  of  two  or  three  may  be  driven.  Along  these  piles 
at  a  proper  distance  above  the  water  surface  other  piles  are  made  fast 
longitudinally  either  by  wire  or  rope.  These  are  to  support  the  upper 
ends  of  corrugated  sheet-steel  panels,  the  lower  end  of  which  is  to 
rest  upon  the  bottom  of  the  river.  Each  panel  is  10  feet  in  width, 
measured  in  the  direction  of  the  jetty,  and  from  10  to  20  feet  long, 
depending  upon  the  depth  of  water  in  which  it  is  to  be  used.  It  is 
made  of  No.  14  United  States  standard  gauge  corrugated  sheet  steel, 
riveted  to  three  5-inch  I-beams,  12.50  pounds  per  foot.  Suitable  links 
or  clevises  are  provided  for  handling  the  i)anels.  To  prevent  scour  tak- 
ing place  along  the  lower  edge  of  the  panels,  and  thus  ])ermitting  them 
to  swing  through  between  the  piles,  a  mattress  from  8  to  10  feet  wide  is 
made  by  placing  small  fascines  side  by  side.  This  is  tied  to  the  lower 
edge  of  the  panels  and  sunk  with  rocks.  The  method  of  constructing 
these  jetties  is  shown  upon  the  tracing  forwarded  herewith. 

At  the  end  of  the  low- water  season  the  jetties  are  removed.  The 
panels  are  taken  up,  cleaned,  painted,  and  stored.  The  piles  are  also 
removed  to  be  used  in  future  work. 

During  the  low- water  season  portable  jetties  were  constructed  and 
removed  in  the  following  localities:  Turkey  Island,  1,150  feet;   Ste. 
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Genevieve,  1,460  feet;  Seventy-six  Landing,  750  feet;  Schenimans,  1,000 
feet;  Goose  Island,  850  feet,  and  Hackers  Bend  1,350  feet,  making  in 
all  6,560  feet.    The  field  expenditures  for  this  work  were  as  follows: 

Labor,  $8,865.14;  subsistence,  $1,865,16;  piles  (not  recovered), 
♦1,139.35;  stone,  «110.40;  rope,  $900;  wire,  $148.20;  spikes,  «12;  lum- 
ber, $27.66;  coal,  $1,072.86;  miscellaneous,  $300.56;  panels  (not  recov- 
ered), $1,359.92;  total,  $15,801.25,  equal  to  $2.41  per  linear  foot.  Add 
to  this  the  proportionable  expenses  for  plant,  repairs,  deterioration, 
towage,  office,  engineer  depot,  etc.,  which  amounts  to  $13,049.06,  or 
$1.99  per  linear  foot,  the  total  cost  was  $28,850.31,  or  $4.40  per  linear 
foot. 

The  cost  of  the  piles  and  panels  not  recovered  was  $2,499.27,  an  aver- 
age of  38  cents  per  foot.  Had  these  been  recovered  the  total  cost  per 
linear  foot  would  have  been  $4.02. 

If  the  jetties  had  been  abandoned  and  no  attempt  made  to  recover 
any  of  the  material  the  cost  would  have  been:  Labor,  $5,789.29;  sub- 
sistence, $1,225;  piles,  $3,632;  stone,  $110.40;  rope,  $900;  wire,  $148.20; 
spikes,  $12;  lumber,  $27.66;  coal,  $704;  miscellaneous,  $268.56;  panels, 
$18,378.10;  total,  $31,250.21.  Add  to  this  $8,500,  the  proportionate 
other  expenses  chargeable  to  this  work,  the  total  cost  will  be  $39,750.41, 
or  $6.06  per  linear  foot. 

During  the  season  about  11  per  cent  of  the  recoverable  material  was 
lost. 

In  each  of  the  localities  where  jetties  were  constructed,  except  Sev- 
enty-six Landing,  their  effect  was  hastened  by  the  aid  of  No.  1  jet 
dredge  or  the  steamer  Oen.  Abbot.  The  channel  depth  was  increased 
from  1  to  3  fe^t,  as  follows:  At  Turkey  Island,  2f  feet;  Ste.  Genevieve, 
1  foot;  Seventy-six  Landing,  2  feet;  Schenimans,  3  feet;  Goose  Island, 
1 J  feet,  and  Hackers  Bend,  1  foot.  These  increases  are  after  allowance 
has  been  made  for  differences  in  the  stage  of  water.  The  least  channel 
depth  at  any  of  these  localities  when  the  jetties  were  removed  was  8 
feet. 

The  foregoing  facts  and  figures  fully  demonstrate  that  it  is  practica- 
ble, within  reasonable  limits  of  expense,  to  maintain  a  navigable  chan- 
nel 6  feet  in  depth  at  all  stages  of  water  between  St.  Louis  and  the 
mouth  of  the  Ohio  Biver  by  means  of  portable  jetties,  aided  by  dredges, 
provided  that  the  permanent  contraction  works  now  in  process  of  con- 
struction be  maintained  and  proceeded  with ;  and  there  is  every  reason 
to  beUeve  that  a  channel  depth  of  8  feet  can  be  maintained  by  these 
means  when  the  whole  reach  of  the  river  has  been  permanently  con- 
tracted within  the  limits  contemplated  in  the  project  for  its  general 
improvement. 

There  is  now  in  store  and  ready  for  use  sufficient  corrugated  steel 
panels  to  construct  9,000  feet  of  portable  jetty  or  sufficient  for  nine 
jetties,  each  1,000  feet  in  length.  A  party  and  outfit  on  the  ground 
with  the  material  should  put  this  in  place  at  the  rate  of  400  feet 
per  day. 

Hydraulic  dredge  No.  2. — ^With  the  view  to  giving  the  greatest  relief 
IK>B8ible  to  navigation  during  the  approaching  low-water  season  by 
temi>orary  expedients,  authority  was  obtained  from  the  Chief  of  Engi- 
neers, June  12, 1896,  to  construct  a  second  hydraulic  dredge,  making 
use  of  such  parts  of  the  plant  belonging  to  the  work  as  could  be  made 
available. 

One  of  the  most  recently  constructed  model  barges  used  for  trans- 
IK>rting  stone  was  selected  and  given  such  additional  strength  by 
bulkhead  timbers  as  was  necessary  to  enable  it  to  sustain  the  heavy 
BNO  97 127  c^c^f^xo 
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machiDery  to  be  placed  upon  it  without  vibration  when  in  motion. 
This  barge  is  135  feet  long,  with  28-fox)t  beam,  and  has  a  6-foot  depth  of 
hold.  On  it  was  placed  a  20-inch  centrifugal  pump,  actuated  by  a  hori- 
zontal compound  condensing  engine,  connected  directly  with  the  pump 
shaft.  Diameter  of  high-pressure  engine,  11  inches;  diameter  of  low- 
pressure  engine,  25  inches,  with  18-inch  stroke.  The  pump  and  engine 
are  upon  the  same  cast-iron  base.  This  machinery  was  purchased  from 
Edwards  &  Co.,  New  York.  Steam  is  furnished  by  three  boilers,  Mis- 
sissippi Kiver  type,  48  inches  diameter  and  28  feet  long,  each  having 
five  flues  11  inches  in  diameter.  The  ordinary  working  steam  pressure 
of  the  boilers  is  140  pounds.  The  engines  make  200  revolutions  per 
minute  and  the  pump  discharges  about  2,000  cubic  feet  of  material. 
On  the  basis  that  10  per  cent  of  this  is  sand,  which  is  a  very  reasonable 
estimate,  the  dredge  will  excavate  about  450  cubic  yards  per  hour. 
The  suction  pipe  is  20  inches  in  diameter  from  the  pump  out  to  the  bow 
of  the  boat.  At  this  point  the  pipe  branches  to  the  right  and  left,  with 
a  quarter  turn  15  inches  in  diameter.  At  the  ends  of  these  is  a  stuffing 
box  and  another  quarter  turn,  which  permits  the  pipe  to  extend  down 
over  the  bow  of  the  boat  and  into  the  water.  These  stuffing  boxes 
allow  each  branch  of  the  pipe  to  move  in  a  vertical  plane.  At  their 
lower  ends  these  pipes  separate  by  Ys  into  two  branches,  each  12 
inches  in  diameter,  and  terminate  in  nozzle,  pieces  with  opening  30 
inches  by  6  inches.  The  two  15inch  pipes  are  tied  together  by  suita- 
ble bracing  and  raised  and  lowered  by  means  of  a  derrick  with  boom 
extending  out  beyond  the  boat.  The  hoisting  power  is  obtained  firom  a 
pile-driver  engine  taken  from  the  plant.  The  same  engine  is  used  to 
haul  the  dredge  ahead  and  keep  it  up  to  its  work. 

Immediately  at  the  pump  the  discharge  pipe  makes  a  quarter  turn 
and  is  enlarged  to  24  inches  in  diameter.  It  passes  back  through  the 
boat  and  over  the  stern  on  to  flatboats,  which  support  it  for  a  distance 
of  500  feet.  At  the  stern  of  the  boat  there  is  an  S-shaped  piece  in  the 
pipe  having  a  horizontal  swivel  joint,  which  permits  the  discharge  to 
be  made  in  any  horizontal  direction.  Where  the  pipe  passes  from  one 
flat  to  another  there  is  a  short  piece  of  para  rubber  hose  which  permits 
a  flexible  motion.  The  flatboats  on  which  this  pipe  is  supported  are  a 
part  of  the  outfit  of  the  plant  used  for  low-water  revetment.  In  the 
discharge  pipe  near  the  pump  there  is  a  priming  valve  used  when 
starting  the  pump. 

To  operate  the  dredge  piles  are  driven  on  each  side  of  the  channel 
to  be  opened  and  at  some  little  distance  irom  it  lines  are  made  fast  to 
these  and  the  dredge  and  discharge  pii)e  maneuvered  by  means  of  them. 

This  dredge  was  not  completed  until  the  end  of  November,  about  the 
time  the  river  commenced  to  rise.  There  was  no  opportunity  to  give  it 
a  practical  test  upon  a  channel  bar,  but  it  was  operated  experimentally 
for  several  days  and  all  its  parts  thoroughly  tested.  It  bids  fair  to  be 
a  very  satisfactory  machine.    Its  cost  was  $21, 705.76. 

Hydraulw  dredges  Nos,  3  and  4. — The  dredges  !Nos.  1  and  2  above 
described  are  what  may  be  termed  temporary  expedients,  constructed 
hastily  to  meet  the  urgent  requirements  of  low- water  navigation  during 
last  season.  With  the  object  of  obtaining  a  more  permanent  plant  of 
this  kind  and  to  comply  with  the  provisions  of  the  river  and  harbor 
act  of  June  3,  1896,  a  thorough  study  of  the  subject  of  dredging  as 
applied  to  river  bars  was  made.  This  has  resulted  in  a  type  of  dr^ge 
of  large  capacity  and  light  draft,  which  is  easily  handled,  has  ample 
accommodations  for  its  crew,  and  at  the  same  time  can  readily  dispose 
of  its  own  dredged  material  beyond  the  lateral  limits  of  the  channel  to 
be  improved. 
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The  main  features  of  the  dredge  may  be  briefly  described  as  fallows: 

The  hull  to  be  made  of  steel  throughout  and  to  be  160  feet  long,  4(^ 
feet  beam,  and  6  feet  6  inches  depth  of  hold.  There  is  an  opening  or 
well  at  the  bow,  in  which  the  suction  pipes  are  placed,  24  feet  wide  at 
forward  end,  18  feet  at  after  end,  by  34  feet  long.  The  two  projecting 
ends  thus  formed  are  tied  together  by  a  box  girder. 

There  are  two  centrifugal  pumps  with  suction  and  discharge  open- 
ings 20  inches  in  diameter.  The  discharge  pipe  is  immediately  enlarged 
to  24  inches  in  diameter.  The  pumps  are  single  suction,  with  interior 
lining  capable  of  being  conveniently  removed  when  worn. 

Each  pump  is  driven  by  a  horizontal  noncondensing  compound  direct- 
connected  engine,  15-inch  high  pressure,  26-inch  low  pressure,  with  18- 
inch  stroke,  capable  of  developing  300  actual  horsepower,  with  approxi- 
mately 200  revolutions  per  minute,  under  a  boiler  pressure  of  140  xK)nnds 
per  square  inch,  and  maintaining,  through  the  suction  and  discharge 
pipes,  the  velocity  necessary  to  carry  at  least  20  per  cent  of  sand  with 
80  per  cent  of  water  through  500  feet  of  discharge  pii>e. 

The  steam  is  to  be  supplied  by  6  boilers  of  the  Mississippi  Biver 
steamboat  type,  each  48  inches  in  diameter  and  28  feet  long,  and  con- 
taining 5  flues  each  11  inches  in  diameter.  The  boilers  are  arrange<l 
in  two  batteries  of  three  each,  capable  of  being  worked  separately  or 
together. 

With  each  main  pump  there  is  a  jet  pump  for  applying  water  under 
pressure  through  nozzles  to  the  sand  at  the  entrance  to  the  suction 
pipes.  The  jet  pumps  are  of  the  Worthington  type,  with  compound 
engines  capable  of  delivering  1,200  gallons  per  minute  against  a  pressure 
of  65  x)ouuds. 

The  suction  pipe  of  each  main  pump  has  a  diameter  of  20  inches.  It 
leaves  the  pump  by  a  reverse  curve,  passes  out  through  the  hull  and 
by  a  radial  joint  down  through  the  suction  well  and  terminates  with  a 
nozzle  or  suction  head  10  feet  wide  and  20  inches  high,  and  provided 
with  screen  bars  or  lobes.  In  order  to  present  the  opening  in  the  most 
favorable  maimer  to  the  sand  the  suction  head  is  slightly  curved. 

There  is  one  discharge  pipe  for  each  main  putup.  At  the  stern  of  the 
dredge  there  is  in  each  pipe  a  reverse-curve  swivel  joint,  by  means  of 
which  the  pipe  beyond  the  dredge  is  slightly  raised  and  can  be  changed 
in  direction  through  an  angle  of  180  degrees.  On  the  outside  of  the 
dredge  the  discharge  pipes  are  in  lengths  of  24  feet  connected  by 
flanges ;  each  two  of  such  lengths  are  connected  by  a  coupling  and  piece 
of  flexible  rubber  hose.  The  pipes  are  supported  every  25  feet  upon 
steel  pontoons  so  arranged  that  they  may  swing  under  the  pipe  and 
present  their  narrowest  dimensions  to  the  current.  Each  discharge 
pipe  is  500  feet  in  length  and  terminates  with  a  baffle  plate,  for  the 
purpose  of  steadying  the  pipe  line  while  the  material  is  going  through  it. 

Cabin  a^.commodations  are  provided  for  a  double  crew  consisting  of  50 
officers  and  men. 

The  electric-light  plant  consists  of  two  2,000-candlepower  arc  lights, 
one  4,000-candlepower  focussing  headlight  with  reflector,  seventy-five 
lOcandlepower  incandescent  lamps,  with  the  necessary  engine,  dynamo, 
switch  board,  and  other  appurtenances  and  appliances  for  a  complete 
first-class  outfit.  All  other  outfit  and  appliances  necessary  to  a  com- 
plete dredge  are  provided. 

When  occasion  requires  it  is  intended  that  the  dredge  shall  be  in 
operation  night  and  day.  The  output  per  hour  will  be  600  yards  or 
1,200  yards  for  the  dredge. 

Four  sheets  of  drawings  showing  the  main  features  of  the  dredge  are 
forwarded  herewith.  Digitized  by  L^OOglC 
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After  the  plans  and  specifications  for  this  dredge  had  been  prepared 
proposals  for  constructing  two  were  advertised  for  February  6, 1897. 
The  bids  received  were  oi)ened  March  8, 1897.  The  lowest  of  these 
being  The  Bacyras  Company,  South  Milwaukee,  Wis.,  in  $204,800  for 
both,  a  contract  was  entered  into  with  them  March  17, 1897.  The 
dredges  are  to  be  completed  on  or  before  October  10, 1897.  Satisfac- 
tory progress  is  being  made  with  their  construction. 

Plant. — The  plant  x>ertaining  'to  this  work  was  kept  in  good  state  of 
repairs  during  the  year  and  rendered  efficient  service.  There  are  16 
of  the  barges  used  for  transporting  stone,  brush,  and  other  material 
that  have  been  in  constant  service  ^r  fourteen  years.  They  are  prac- 
tically beyond  repair  and  will  have  to  be  replaced  by  new  ones  after 
one  more  season's  work.  One  or  two  new  towboats  will  also  be  needed 
for  carrying  on  the  dredging  operations. 

Surveys  and  investigations. — During  the  year  a  resurvey  of  the  river 
has  been  made  at  the  low- water  stage  from  lied  Kock,  Mo.,  87  miles 
below  St.  Louis,  to  the  mouth  of  the  Ohio.  This  has  been  plotted  to  a 
scale  of  1:100,000.  A  tracing  from  the  map  is  forwarded  herewith. 
The  details  connected  with  this  survey,  together  with  the  physical  data 
relating  to  the  Mississippi  Biver  between  the  mouth  of  the  Missouri 
and  the  mouth  of  the  Ohio  rivers,  collected  since  last  annual  report, 
may  be  found  in  the  report  of  Assistant  John  O.  Holman,  which  is  also 
forwarded. 

Mr.  D.  M.  Ourrie  has  continued  to  discharge  the  duties  of  principal 
assistant  engineer  upon  the  work  and  Mr.  William  S.  Mitchell  and  Mr. 
Gerald  Bagnall  those  of  assistants  in  charge  of  the  large  field  parties. 
The  i>rocuring  of  brush  and  quarrying  of  stone  by  hired  lalK)r  was 
done  by  parties  in  charge  of  Mr.  E.  D.  Libby,  assistant  engineer.  The 
engineer  depot,  at  which  a  large  part  of  the  supplies  for  the  work  is 
assembled  and  distributed  and  repairs  to  tools  and  minor  repairs  to  the 
floating  plant  are  made,  has  continued  in  charge  of  Superintendent  O. 
D.  Lamb.  All  these  gentlemen  have  satisfactorily  discharged  their 
several  duties. 

For  further  details  concerning  the  operations  of  the  year  reference  is 
invited  to  their  reports,  which  are  herewith  transmitted. 

ESTIMATE. 

The  originsd  estimate  of  the  cost  of  the  improvement  of  the  Missis- 
sippi Eiver  between  the  mouth  of  the  Ohio  and  the  mouth  of  the 
Missouri  Eiver,  as  revised  in  1883,  is  $1(5,397,600. 

The  aggregate  amount  of  the  funds  appropriated  and  made  available 
for  this  work  to  June  30, 1897,  is  $7,853,333.32. 

The  total  appropriations  for  this  work  to  date  amount  to  $8,033,333.32. 
Of  this  amount  $180,000  was  allotted  by  acts  and  projects  fof  improve- 
ment between  the  Illinois  and  the  Missouri  rivers,  including  Alton  Har- 
bor, leaving  a  balance  of  $7,853,333.32,  as  stated  above,  to  be  applied 
to  the  project  for  the  genwal  improvement  of  the  river  between  the 
mouth  of  the  Missouri  and  the  mouth  of  the  Ohio  Eiver. 

Of  this  amount  there  was  on  hand  June  30, 1897,  an  available  bal- 
ance of  $780,566.82,  exclusive  of  outstanding  liabilities.  The  amount 
that  has  been  expended  on  the  project  to  this  date  is  therefore 
$7,072,766.50. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897,  is 
$499,325.48, 
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This  available  balance  includes  the  balances  unexpended  from  special 
allotments  made  by  Congress,  as  follows: 

For  bank  protection  at  Cairo,  111.,  act  of  Jaly  5, 1884 $8,600.00 

For  continning  improvement  at  Cape  Girardean.  Mo.,  act  of  August  5, 
1886 22,500.00 

For  bank  protection  on  east  side  of  MissiMippi  River  opposite  to  month 
of  Misaonri  River,  act  of  June  3, 1896 50,000.0(' 

For  removing  bar  in  front  of  Chester,  111.,  and  protecting  west  bank  of 
river  opposite  Chester,  act  of  June  3,  1896,  $30,000;  balance  unex- 
pended       6,155.82 

Total "877255^ 

The  river  and  harbor  act  of  June  3, 1896,  provides  that  contracts 
may  be  entered  into  and  material  purchased  and  work  done  otherwise 
tlian  by  contract  for  the  section  of  the  Mississippi  Biver  between  the 
month  of  the  Ohio  and  the  mouth  of  the  Missouri  River  for  the  fiscal 
year  ending  June  30,  1897,  not  to  exceed  in  amount  $325,000. 

From  this  amount,  when  it  becomes  available,  it  is  expected  to  pay 
for  the  two  steel-hulled  hydraulic  dredges,  now  contracted  for  and  in 
process  of  construction,  and  for  stone  and  piles  to  be  used  in  contrac- 
tion works  and  revetting  the  banks  also  contracted  for.  The  full 
amount  of  this  $325,000  may  be  used  in  discharging  the  obligations  of 
these  contracts. 

The  balance  of  the  estimate  for  the  original  project  not  appropriated 
June  30,  1897,  is  $8,644,166.68. 

It  is  estiiAated  that  the  sum  of  $800,000  can  be  profitably  exi>ended 
during  the  fiscal  year  ending  June  30, 1899,  in  the  work  of  the  original 
project  and  in  the  temporary  work  required  by  the  river  and  harbor 
act  of  June  3, 1896. 

This  work  is  in  the  collection  district  of  Kew  Orleans.  The  nearest  port  of  entry 
is  St.  Lonis,  Mo.,  at  which  place  the  customs  collected  daring  the  fiscal  year  ended 
Jnne  30,  1897,  amounted  to  $1,139,723.86.  The  amount  of  internal  revenue  collected 
was  $6,825,959.28. 

Money  $tatement» 

July  1, 189C,  balance  unexpended .\ $608,511.08 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 673, 333. 33 

1,281,844.41 
Jnne  30, 1897,  amoant  expended  during  fiscal  year 499, 325. 48 

July  1, 1897,  balance  unexpended 782,518.93 

July  1, 1897,  outetanding  liabilities $1,952.11 

July  1, 1897,  amount  covered  by  uncompleted  contracts (*) 

_— ^■^— — >—  1, 952. 11 

July  1, 1897,  balance  available 1780,566^82 

Amount  (estimated)  required  for  completion  of  existing  project 8, 544, 166. 68 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 , 800,000.00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


*Tbe  river  and  harbor  act  of  June  3, 1896,  authorized  contracts  to  be  entered  into 
and  work  to  be  done  to  the  amount  of  $325,000.  Under  this  authority  contracts  have 
been  entered  into  as  per  table  herewith,  which  will  consume  this  entire  amount.  At 
the  end  of  the  fiscal  year  the  amount  had  not  been  appropriated. 

t  Of  this  balance  si>ecial  allotments  have  been  made  by  Congress  as  follows: 

Bank  protection  at  Cairo,  111.,  act  July  5, 1884  (balance) $8, 600. 00 

Continuing  improvement  at  Cape  Qirardeau,  Mo.,  act  of  August  5, 1886 

(balance) 22,500.00 

Removing  bar  in  front  of  Chester,  111.,  and  protecting  west  bank  of  river 

oppositeCheeter,actof  Jnne  3, 1896  (balance) 6,155.82 

Bank  protection  on  east  side  Mississippi  River  opposite  mouth  of  Missouri 

River,  act  of  Jnne  3, 1896 TO,  000.00 

Total D^itize6liiv-L3l&|255.83 


2022      REPORT   OF  THE  CHIEF   OF   ENGINEERS,  TJ.  8.  ARMY. 


Li$i  of  appropriaHom. 


By  act  of— 

June  10, 1872 $100,000.00 

March  3, 1873 200,000.00 

June  23,1874 200,000.00 

March  3, 1875 200. 000.00 

August  14,1870 200,000.00 

June  18,1878 240,000.00 

March  8, 1879 200,000.00 

June  14,1880 250,000.00 

March  3, 1881 600,000.00 

August  2,1882 600,000.00 

July  5, 1884 520,000.00 


By  act  of— 

August  5,1886 $375,000.00 

August  11,1888 300,000.00 

September  19, 189i) 400, 000. 00 

July  13, 1892 525,000.00 

March  3, 1893 658,333.33 

August  18, 1894 7r>8, 333. 33 

March  2, 1895 758,333.33 

June  3, 18% 275,000.00 

June  4, 1897 673, 333. 33 


Total 8,033,333.32 


Ahitract  of  proposaU  for  pxlea  received  in  response  to  adperiieement  of  March  5, 1897 f  and 
opened  March  22^  1897 ^  hy  Maj.  Thoe,  H.  Handbury,  Corp  of  Engineers,  at  St.  LouiSf  Mo. 


Name  and  address  of  bidder. 

First  class  piles  (price  per  foot) .              | 

No. 

8,200,  36  to 
40  feet. 

2,400,  41  to 
4Sfoet 

1,600,  46  to 
60  feet: 

800,  51  to 
66  ftH't. 

Amonnt 

1 

George  Wolf,  Grand  Tower,  111 

Genu. 

Cents. 

OenU. 

GentM. 

2 
3 

4 
R 

John  H.  Crowder,  Commerce,  Mo. . . 

P.  S.  McCann,  Grand  Tower.  lU 

Frod.  Hartweg,  Cincinnati,  Ohio. . . . 
H.  A.BaBaelI,  StLoalB,Mo 

il 

m 

12 
10, 

10| 

12 

10} 

104     $36,540.00 
12i       43,500.00 
10}       87,410.00 

1 

( 

No. 

Name  and  address  of  bidder. 

400.  25 
to  30 
feet. 

Second-c 

1, 600^31 
to  86 
feet. 

lasH  pile 

2,000, 36 
to  40 
feet 

s  (price  ] 

2,0Om1 
to  46 
feet 

per  foot) 

^200.  46 
to  50 
feet 

to  65 
feet 

Amount 

1 

S 

3 

4 
ft 

G  eor;re  Wolf,  Grand  Tower,  111 

John  H.  Crowder,  Commerce,  Mo. . . 

P.  S.  McCann,  Grand  Tower,  111 

Fre<l.  Hartweg,  Cincinnati,  Ohio. . . . 
H.  A.  Russell,  St  Louis,  Mo 

CentM. 

P 

Omt*. 

? 

Genu. 

Genu. 

5' 

OtnU. 

? 

P 

GtnU. 

V 

P 

$25, 147. 25 
19,788.00 
24,735.00 
21, 437. 00 
19,788.00 

Acceptance  recommended  of  bid  No.  2  for  first-class  piles,  and  bid  Nos.  2  and  6  for 
second-class  piles.  ' 

Ahetract  of  propoeaUfor  stone,  received  in  response  to  advertisement  dated  March  £,  1897, 
and  opened  March  22,  1897,  at  12  o'clock  noon,  by  Maj.  Thos,  H,  Handhury,  Corps  of 
Engineers,  at  St.  Louis,  Mo.,  for  work  of  improving  Missisetppi  River  between  mouths  of 
Ohio  and  Missouri  rivers. 


No. 


Name  and  address  of  bidder. 


Wm.  G.  Allison  and  Sab.  Oliver, 
Chester,  111. 

Bnssen  Bros.,  St  Louis,  Mo. . . 

Earl  E.  Burke,  Neeleys  Land- 
ing, Mo. 

Nelson  Sisson,  Grand  Tower, 
HI. 

Wm.  C.  Swanwick,  Chester,  111. . 

Bennett  Jamea,  Mitohie,  lU. . 


St  Louis  Quarry  and  Construc- 
tion Co.,  St  Louis,  Mo. 

John  W. Reno,  Chester,  111... 


James  Short,  St  Charles,  Mo. . . . 

do 

do 

....do 

Martin  Lorens,St Louis.Mo... 

John  A.  Lofarum,  St  Louis,  Mo. 


Quantity 
offered. 


X 


000 

10,000 
20,000 

10,000 

80,000 

40.000 

40,000 

40.000 

10.000 
10,000 
10,000 
10,000 
20.000 

20.000 


Price. 


Gtnts. 
39 

50 
48 

61 

87| 
68 


61 
47 
68 
60 
40 

60 


Amount 


$16,600 

6,000 
0,600 

6,100 

11,070 

14,050 

23,200 

14,000 

5,100 
4,700 
6,300 
6,000 
0,800 

10,000 


Remarks. 


1  bid  only  received.    Landing  1 

mile  above  Chester. 
Lauding  Quarantine,  Mo. 
Landing    near    Neelcys,  Cape 

Girardeau,  Mo. 
Landing  opposite  Grand  Tower, 

Landing     Menard,     Randolph 

County,  HI. 
Landing  PenitenUaiy,  Chester, 

Landing  St.  Louis  Workhouse 
Quarrvand  Cheater  Peniten- 
tiary Quarry. 

Southern  Illinois  Penitentiary 
Landing,  Chester.  HI. 

i  mile  above  Sand  Depot,  Mo. 

Chest«r,  JH 

Apple  Creek,  Mo. 

Grays  Point  Mo. 

Landing  foot  Cahokia  stnet,  St 
Louis,  Mo. 

Landing  foot  Osage  street,  St 
Louis.  Mo. 


Acceptance  recommended  of  bid  No.  3. 
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Ahsiraet  of  propo$aU  far  two  hydraulic  dredges  received  in  reaponee  to  advertieement  dated 
Feibruary  6, 1897 y  and  opened  March  8, 1897,  at  12  o'clock,  noon,  by  Maj.  Thoe.  H.  Hand- 
bury,  Corps  of  Engineers,  at  St.  Louis,  Mo. 


No. 

Kame  and  address  of  bidder. 

Price  for  two 
dredgeiL 

Price  for 
one  dredge. 

1 

John  O'Brien  Boiler  Works  Co.,  Sl  Louis,  Mo.. 

$224, 900. 13 
204,800.00 

$118,000.11 

? 

TlieBncvrns  Co..  Soatli  Milwaakee.  Wis  .  • 

102,400.00 

Acceptance  recommended  of  bid  No.  2. 


List  of  contracts  in  force. 


Articles. 

Name  of  contractor. 

Date  of  ap- 
prcTal. 

Date  of  begin- 
ning work. 

Date  of  expira- 
tion. 

2  hydraulic  dredg*^ 

TheBncyrasCo 

H.  A.  Russell 

Earl  B.Burke 

John  H.  Crowder... 

Apr.   6,1807 
Apr.  14, 1897 

May    6,1897 

May    6,1897 

April  16.1897 
15  dav-s  after 

notice. 
do 

do 

Oct.  10, 1897. 
Whendolireryis 
completed. 
1)6. 

Do. 

4,000  piles,  more  or  less 

20,000  cubic  yards  stone,  more 

or  lesA. 
12,000  piles,  more  or  less 

COMMERCIAL  STATISTICS. 

Receipts  and  shipments  at  St.  Louis,  Mo.,  during  the  years  1893, 1894, 1896,  and  1896, 


Articles. 


1893. 


1894.  1895. 


1896. 


BBCEIPTS. 

Barbed  wire,  ores,  and  metals  (pig  and  mauuractured) . 

Cement 

Coal  and  coke 

Cotton  and  cotton  products 

Groceries  and  dairy  products 

Hay,  seed,  grain,  fionr,  meal,  etc 

Live  stock  and  products 

Lumber v 

Merchandise  and  sundries 

Yegetables  and  fruits.... 

Wfite  lead,  oils,  etc 

Wines  and  nqnors 

Wool 


Tom. 

11, 357 

13, 429 

23,180 

903 

22,868 

77,709 

13.392 

126. 510 

304,090 

6,440 

68 

181 

269 


Tons. 

23,942 

7,718 

26,625 

2,249 

20,407 

77,489 

14.820 

228,087 

175,683 

6,133 

48 

79 

280 


Tons. 

24,769 

11.026 

18,785 

1.583 

16, 481 

67,586 

20,623 

189. 721 

138, 317 

19, 321 

68 

75 

490 


Total. 


699,405 


583,510 


608,830 


SHIPMVlfTB. 

Barbed  wire,  ores,  and  metals  (pig  and  manufactured) . 

Cement 

Coal  and  ooke 

Cotton  and  cotton  products 

Groceries  ami  dairy  products 

Hay,  aeed,  grain,  flour,  meal,  etc 

Live  stock  and  products 

Lumber 

Merchandise  and  sundries 

Vegetables  and  fruits 

White  lead,  oils,  etc 

Wines  and  liquors 

Wool 


7,912 


2,066 


2,378 


28,874 

19 

11,789 

274.201 

7,631 

6 

95,699 

8,210 

1,513 

6,038 


76,065 

16 

9.479 

148,477 

9.955 

8,185 

106, 261 

1,878 

1,356 

6,383 

19 


47,402 

11 

11,645 

123,784 

10,305 

4,452 

94,469 

8,273 

1,828 

3,852 

21 


Total. 


436,900 


863,080 


808,856 


Tons. 

30,395 

9,842 

50,820 

2,822 

14,449 

55,148 

27,474 

173. 891 

300,741 

6,883 

44 

50 

206 


671, 765 


a,2n 


99,558 

10 

9,919 

360,180 

10,238 

6,457 

85,213 

2,076 

2,675 

4,9U 

1 


572,410 


Transferred  by  ferries  across  the  river  at  St.  Louis, 


Tons. 

1893 2,829,053 

1894 2,82(J,859 


Tons. 

1895 2,809,791 

1»^ -Sn^S^7^^P»,786 
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Shipmetits  down  the  river  from  landings  between  St.  Louis  and  Cairo  dnring  tko  if  ears  189S, 

1894,  1895,  and  1896. 

Grain,  inolnding  flour,  meal,  etc.,  and  coal:  Tons. 

1893 21,294 

1894..... 57,120 

1895 26,715 

1896 75,513 

RECAPITULATION. 


lffi». 

18M. 

1896. 

1896. 

Ilocci]it8  and  sliinnicnU  nt.  St.  Louis 

TranRferrod  by  ferries  at  St.  I^iiis 

Tons. 
1, 038, 305 
2,829,063 
21,294 

Ton*. 
946,600 
2.826.850 
57,120 

Tbnf. 
812,185 
2,809,791 
26,716 

Tons. 
1,244.175 
2, 529, 780 

Bbipped  from  laudings  between  St.  Louis  and  Cairo. . 

75,513 

Total 

3,886,652 

8.830,569 

8,648,601 

8,  WO,  474 

Liet  ofstcam-potrn'  boats  that  arrived  at  St.  Louis  during  the  year  1896. 


Size  of  boats. 

Draft 

Boato. 

Times 
arrived. 

Under  600  gross  tons 

Feet. 
2.5  to  6 
4  to  7.6 
6  to  9.6 

86 
21 
12 

1.251 

711 

Between  500  and  1,000  gross  tons 

Over  1,000  gross  tons 

882 

Total 

119 

2,844 

List  of  barges  and  scows  that  airived  at  St.  Louis  during  the  year  1896, 


SiM  of  boata. 


TlDder  500  gross  tons 

Between  600  and  1,000  gross  tons. 
Over  1, 000  gross  ton  s 


Total. 


Draft 


Feet. 
2.5  to 7.6 
5. 2  to  8 
6.8  to  9 


Barges 
and 

800W8. 


£75 
21 
60 


856 


Times 
arrived. 


976 

96 

236 


1,107 


List  of  steamers  and  barges  pei-manently  enrolled  and  licensed  at  the  port  of  St,  Louis  on 
the  31st  day  of  December,  1896, 


Number 

of 
vessels. 


Gross 
tonnage. 


Not 
tonnage^ 


Permanently  enrolled : 

Steamers  (wood) 

Barges 

Steamers  (iron) 

Pennanently  lioensed : 

Steamers  under  20  tons  (wood) 

Steamers  under  20  tons  (iron) . 

Barges  under  20  tons 

Yaonta  under  20  tons 

Total 


30,682.46 

82,027.02 

1,690.29 

68.95 
86.50 
27.79 
80.28 


30, 176. 76 

81,936.18 

1,639.82 

66.06 
44.90 
27.79 
26.77 


192 


114.618.24 


118,007.17 
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CONSmUGTIOH. 

Co$i  of  work$  during  fi9odl  year  etiding  Jum  SO,  1397. 


Labor,  plaai,  and  materM. 


Labor,  superintendence,  eto. 
United  States  Engineer  Oflloe 

<}eneral  expense 

Plant 

Material 

Steamer  Gen.  Gillmore 

Steamer  Oen.  T.  L.  Casey 

Steamer  Gen.  H.  L.  Abbot ... 
Steam  tenders 


|$3,«10..88 

019. 12 

608.00 

l,843.i8 

eu.9i 

e7.82 
521.64 


.  Bee  and sarvey  boats.. 

Pile  drivers 

ICaehine  sbop 

SmaUboaU 

Portable  quarters 

Tools  and  appliances .... 

Boarding  onolt 

Office  ftimitiire 

Sabalstenoe 

Bmsh 

Pflea , 

Stone 

Sope 

Wire , 

Iron , 

Kails 

Spikes 

Serewbolu 

Clevises 

Lumber , 

Goal 

Coal,  blacksmiths' 

Material,  miscellaneous.. 


Total. 


Solphiir 
Springs, 
hurdles. 


280.114 


68.96 
29.28 

462.78 
28.80 

819.88 


122.84 

88.24 

4.66 

899.18 

750.00 

2,762.59 

878.88 

27.00 

286.80 

L78 


48.00 
20.49 
64.27 
19.44 

284.86 
.88 

186.88 


15,097.92 


Bosh 
Tower, 
proteo- 


$784.21 
160.42 
188.73 
417.26 
140.84 
24.48 
140.84 
126.83 


97,740.41 

758.08 

886.66 

1,884.64 

246.88 


21.87 
14.88 


20.66 


80.88 

16.81 

.91 

178.69 


1,921.4 


4.69 


L60 


4,186.91 


Midhaels, 
hnrdles. 


1,045.90 
565.08 
298.66 
101.92 
230.09 
278.05 
868.98 


844.49 

8.18 

405i88 


1,188.21 

3,449.07 

6,993.00 

4,109.88 

181.26 

89.41 

1.46 

84.80 

90.20 


7.29 

494.22 

.38 

88.46 


31,997.01 


Ste-Gen- 
erioTe, 
HI.,  hur- 
dles. 


$875.17 
150.24 
122.76 
400.92 
162.93 
42.84 


$8,854.68 
1,677.40 
1,382.20 
4,428.56 
1,678.81 


24.22 
16.68 
17.73 
8.99 
98.04 


72.67 

L65 

61.10 

28.35 

1.17 

147.77 

229.50 

403.68 

407.28 

63.00 

18.72 


ILIO 


22.98 

"i-'oo* 


Ste-Gen- 
evieve, 
Mo.,  bar- 


246.12 
810.86 
217. 98 
105.64 
206.85 
45.22 
1,042.72 


1,286.42 

10.45 

511.00 

263.50 

11.57 

2,242.72 

8,901.19 

5,120.89 

8,525.56 

288.82 

233.52 

4.90 


81.00 

5.61 

29.48 

8.17 

612.84 

.05 

145.17 


8,875.49  41,819.99 


Ste.  Gen- 
evieve. 

Mo.,  pro- 
tection. 


$485.82 

84.20 
00.86 


Chester, 
Mo.,  pro- 
tection. 


78.06 


87.90 


.52 
163.23 
408.20 


600.11 
"*i6."45 


2.80 


$4,736.98 

375.06 

281.53 

1, 102. 62 

718. 16 


234.40 


177. 92 
106.38 
38.57 


861.13 

17.60 

286.16 

147.56 

6.11 

1,362.92 

6,861.29 


6,835.80 

220.50 

184.80 

2.67 


9L00 


12.15 
103.87 


80.00 


2,063.91  i  23,844.18 


Labor,  plant,  and  material 


Liberty, 
protection. 


Liberty, 
hnrdles. 


Power 
Island,  Mis- 
souri, bur- 


Portable 
jetties. 


Dredging. 


TotaL 


Labor,  snperlntendenoe,  eto, 
United  States  Bngineer  Office. 

General  expense 

Plant 

Material 

Steamer  Gen.  Gillmore 

Steamer  Gen.  T.  L.  Casey . . . 
Steamer  Gen.  H.  L.  Abbot. . 

Dredge  Ko.1 

Dredge  No.  2 

Steam  tenders 

Qnarter  barges 

Quarter  boMB 

Office  and  survey  boata.... 

Pile  drivers 

Maehineshop 

Sman  boats 

Portable  quarters 

Portable  jetties 

Tools  and  appliances 

Boarding  curat 

Office  furniture 

Subsistence 

Brush : 

Piles 

Stone 

Wfii 

Iron 

Nails 

Spikea 

Screw  bolts 

Clevises 


$18,680.31 
2,671.68 
2,126.76 
7.758.68 
2,470.85 
250.92 
876.04 


$8,920.44 
1,646.48 
1,868.80 
4,884.72 
1,812.19 


$20, 918. 71 
8, 916. 21 
8,228.66 
9,843.85 
8,923.16 


105.48 
826.16 


668.42 
278.48 


146.82 


736.16 


$706.08 

575.04 

2,248.26 

1,460.21 

12.24 

462.48 

6.115.73 

7;  950. 95 

2,126.94 


226.66 
189.66 
41.16 
27.96 
928.14 


185.18 
81.92 

828.20 
70.20 

872.78 


266.88 


129.01 
8,209.66 


1,797.47 
96.40 


786.84 

879.44 

16.77 

8,663.99 

12,597.46 

156.60 

18,281.14 

270.00 

868.10 


28.61 
181.00 


867.92 

189.72 

11.06 

2,082.88 

5,929.60 

6,989.84 

4,829.88 

467.29 

224.89 

1.T8 


66.00 
84.54 

186.98 


1,032.22 

632.27 

27.17 

6,182.10 

9,829.22 

14,863.82 

14,277.76 

668.00 

522.60 

6.78 

1.70 

227.04 

79.20 

288.52 


$28,850.81 


12.48 


$70, 
12, 
10. 
83, 
13, 

3, 
7, 
7, 
2. 
1 


457.17 
723.95 
450.44 
733.25 
136.25 
897.80 
787.02 
705.36 
956.95 
126.94 
697.96 
669.04 
063.40 
710.30 
619. 52 
121.46 
953.26 

04.23 
850.31 
543.40 
617.88 

92.30 
007.09 
455.43 
779.51 
067.21 
010.36 
089.09 

19.87 

66.01 
747.74 
189.93 
609.20 
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Co$i  of  worhi  during  fi»eal  year  ended  June  SO,  1^97— Continued. 


Labor,  plant,  and  matorial. 

Liberty, 
protect  h>D. 

Liberty, 
hunllea. 

Power 

Island  Mia- 

aoari,  hor- 

dlea. 

Portable 
jetUee. 

Dredging. 

Total. 

I^nmber 

$9.72 

1.54 

329.76 

.38 

132.11 

$29.16 

$85.03 

Oalciiin 

1 

1.54 

Coal 

$134.36 

1, 150. 23 
1.09 

3,039  80 

Coal,  blackamitha' 

2.28 

Material,  miscullauooas 

39.64 

384.30 

1 

961.66 

1 

Total 

67, 615. 87 

41,854.13 

95,633.12 

$28,850.31 

$21,742.41 

$377, 460.  tf 

Total  coti  of  works  to  June  SO,  1897. 


Name  of  work. 


Sawyer  Bend,  protection 

Venice  dikea 

St.  LoaU  Harbor 

Araenal  Island,  protection 

aoaingCabokiaChnte 

Channel  opposite  St  Louis 

Horsetail  Bar.  dikes  1  to  5,  incliiHix  e 

HoraeUil  Bar,  training  wall 

Horsetail  Bar,  hurdles 

Horsetail  Bar,  bank  protection 

Carrolls  Island,  hurdles 

Twin  Hollows,  west  side,  hurdles 

Twin  Hollows,  west  side,  bank  pniti^riUiii . 
Twin  Hollows,  east  aide,  bank  protei-lion . . 

PuUtight,  hnpdlea 

Polltight,  bank  protection 

Boards  Island,  primary  hurdle 

Beards  Island,  bank  protection 

Chealey  IslaiM,  hnrdles 

Chesley  Island,  bank  protection 

J  im  Smiths,  hurdles 

Jim  Smiths,  bank  protection 

Sulphur  Springs,  hurdles 

Foster  Island,  protection 

Lucas,  hovlles 

Cornice  Island,  hurdles 

Knah  Tower,  hurdlea 

Michaels,  hurdlea 

Kush  Tower,  bank  protection 

Danby s,  bank  protection 

Fort  Chartres,  d  am 

Fort  Chartres,  west  side,  hnrdles 

Fort  Chartrea,  west  side,  bank  proto<'t  \ur\ . . 

Bruce  Island,  bank  protection 

Fort  Chartres,  east  side,  bank  protection  . . 

Crooks 

Turkey  Island,  dam 

Turkey  Island,  bank  protection 

Ste.  OeuevieTe,  111.,  hurdles 

Ste.  Genevieve,  111.,  bank  protection 

Ste.  GeneyieTO,  Mo.,  hurdles 

Ste.  Genevieve,  Mo.,  bank  protection 

Moro  Island,  bank  protection 

Kaskaskia,  bank  protection 

Chester,  Mo.,  bank  protection 

Liberty  Island,  dam 

Liber^  Island,  bank  protection 

Liberty  laland,  hurdles 

Devils  Island,  dike  No.  1 

Devils  Island,  dams  1  and2 

Minton  Point,  hurdles 

Cape  Girardeau,  primary  hnrdles 

Power  Island,  Mo.,  hurdles 

Cairo,  bank  proteotion 

Portable  Jettlea,  operating 

Dredging 


Expended— 


Prior  to  July 
1,  IHiM). 


Total.. 


$96, 803. 63 
36,341.85 

144,048.94 
42, 599. 06 

119, 958. 21 
58,455.54 

225, 066. 31 
81. 25:{.  28 

618, 447. 68 
68, 632. 42 
40.343.98 

315.611.64 
50, 567.  66 

129. 435. 57 

519, 18.").  10 

1,818.23 

7, 166.  24 

84,258.76 

27, 808. 61 

73,910.55 

365,  mi.  33 
7,  569. 58 

356, 252. 30 
46, 637. 49 

272, 802. 82 
63.  545. 27 

218, 267. 90 

129. 169. 19 
82, 312. 83 
25.  190. 80 
36,812.86 

225,883.99 
19, 458. 12 
8, 971. 99 
89, 846. 88 
39,829.94 
24,463.85 
28,  829. 33 

267.246.44 
26,189.35 

215, 735. 96 


1,045.26 
66,465.62 


6,058.91 
83, 699. 54 
140,510.75 
65,871.17 
66. 526. 88 
33, 436.  37 
31,930.18 


Diirin, 
18i 


iiig  yea 
lwf-97. 


160, 430. 82 
15, 352.  38 
2, 810. 61 


$15.  OUT.  92 


31,907.01 
4,135.91 


3.375.49 


41,:n9.1H) 
2,  003. 01 


23, 844. 18 


67.  MTy.  87 
41,854.13 


r  "95' 633.' 12 
*"  "28,' 8.^6.' 31 


21,742.41 


6,916,682.06  1      377,400.25 


Total. 


$96,803.68 
86,341.66 

144. 048.  M 
42,599.06 

119,958.21 
SS.455.A4 

225,066.31 
81,263.28 

6U.447.66 
68,632.42 
40,343.96 

315.611.64 
56, 567. 66 

120,435.57 

519, 185. 10 

1,818.23 

7,166.24 

84,258.76 

27,808.61 

73, 916. 56 

865.803.33 
7,569.98 

371.850.31 
46,637.49 

272,802.82 
63.545.27 

218,267.00 

161,166.20 
86.44&74 
25, 190. 80 
86, 812. 86 

225,883.00 
19,458.12 
3,971.90 
39.846.88 
39,829.04  . 
24. 463. 85 
28,829.88 

270.621.98 
26, 180. 85 

257,055.05 

2,063.01 

1,045.26 

66,465.62 

23. 844. 18 

5,053.01 

151,245.41 

182,364.88 
65.871.17 
66,526.88 
33,436.37 
81,030.18 
95, 683. 12 

160,480.62 
U,  202. 60 
24,668.08 


6,804,142.81 
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Total  oo9t  of  work  to  Jvne  SO,  i^^— Continued. 
PROPERTY  ACCOUNT. 


Class  of  property. 


Steamer  Gen.  Oillinoro 

Steamer  G«n.  T.  L.  Caim^y  . . 
Steamer  Gen.  H.  L.  Abbot. 

DrodReNo-l 

Dredge  No.  2 

Dredge  No.  8 

Dredge  Ko.  4 , 

Steam  tenders 

Barges,  model 

Barges,  quarter 

Snarter  boata 
ffico  and  snrvey  boats  ... 

Pile  drivers 

Derrick  boats 

Derricks 

Machine  shop 

Small  boats 

Portable  quarters 

Portable  jetties 

Ways  (supply  depot) 

Supply  depot 

Tools  and  appUancea 

Boarding  outfit 

Office  furniture 

Survey  instruments 

Photographic  appscatna  . . . 


Total 556,720.08     232,20L65     153,663.80 


Value  July 
1,  1896. 


$15, 


360.92 
009.50 
166.22 
516.07 


2«. 

151, 

12, 

47. 

14, 

126, 

8, 

1, 

1, 

31, 

4, 

3, 

2, 

4. 

16. 

27, 

1 


207.60 
232.40 
666.55 
026.45 
250.53 
867. 5] 
473.65 
824.86 
043.26 
743.80 
160.60 
848.00 

352. 11 
005.10 
476. 14 
751.26 

572. 12 
000.58 
267.14 


Debits. 


$16,178.80 
17, 700. 02 
19,212.50 
27,207.60 
28, 003. 18 

1,202.08 

8,167.50 
22. 465. 35 

371. 18 
5.  a'>8. 97 

651. 72 
7,  582, 97 

076.08 


1,418.78 

8,250.57 

370.04 

61, 362. 78 

638.02 

6, 001. 76 

11, 226. 66 

1,621.36 

18.60 

133.82 


Credits. 


$14,251.48 
17,046.20 
19,700.00 
7,056.05 
2,126.04 


3,060.42 

20,802.50 

2, 171. 18 

2,020.31 

981.07 

11,  303. 75 

520.06 

263.30 

482.61 

7,596.00 

570.33 

28,850.31 

475.72 

1, 667. 88 

6, 478. 02 

3. 123. 80 

114. 42 

100.05 


Value  June 
80,1807. 


$17,206.83 
22. 754. 81 
38.678.81 
20, 856. 72 
25,066.19 

1,202.98 

25,724.83 

152,895.16 

10, 866.  55 

50.866.11 

13, 929. 28 

123. 146.  73 

3,921.57 

1, 560. 96 

1.070.43 

32, 405. 07 

3,060.31 

26,361.40 

2,514.41 

8,420.07 

21, 223. 87 

26, 249. 23 

476.20 

1, 844. 35 

267.14 


635,367.47 


MATERIAL  ACCOUNT. 


Class  of  material. 


Sabsisience 

Brush 

Piles 

Stone  

Eope 

Wire 

Iron 

Naibi 

Spikes 

K>lta,  screw 

Bolts,  assorted 

Cleyises 

Lumber 

Lumber  (linear  feet) 

Oakum 

Coal 

Coal,  blacksmiths* 

lob 

Material,  miscellaneous. 


Total 66,810.25     281,060.40 


Value  July 
1, 1806. 


$2,020.05 

3,534.11 

908. 63 

2, 688. 89 

27. 573. 85 

2,  491. 79 

3,540.32 

1,474.25 

1, 719. 33 

972.11 

46.86 

446.66 

5, 588. 35 

1.74 

467.68 

2,126.75 

86.18 


11,083.70 


Debits. 


$34,853.86 

41,894.50 

44, 425. 87 

56,681.71 

3, 878. 83 

1,465.48 

18, 694. 22 

93.03 

1,141.10 


258.56 
12,474.31 


573.00 
22, 178. 15 

153.58 

8,834.07 

39,  959. 18 


Credits. 


$33,273.24 

43,455.43 

37, 810. 67 

58,177.61 

3, 109. 96 

2,251.73 

10,650.44 

271.44 

1,024.40 

230.28 

17.17 

500.20 

10, 334. 24 


805.70 
23,223.48 

185.41 

8.  834. 07 

44, 456. 27 


282, 610. 76 


Value  on 

hand  June 

30,1307. 


$3, 100.  <V7 

1,073.18 

7, 613. 83 

1,102.00 

28,  342. 70 

1,705.64 

2,576.10 

1.205.84 

1, 836. 03 

741. 83 

20.60 

196.02 

7, 728. 42 

1.74 

144.08 

1,081.42 

3.35 


6,586.56 


66,1168.80 


REPORT  OF  MR.   D.  M.   CURRIE,   ASSISTANT  ENGINEER. 

•  St.  Louis,  Mo.,  June  SO,  1897. 

MA.TOR:  I  have  the  honor  to  submit  the  following  report  upon  the  improveoient  of 
the  MissiMippi  River  between  the  Ohio  and  Missouri  rivers  for  the  fiscal  year  end- 
ing June  30,  1897. 

The  operations  for  the  vear  comprised  the  construction  of  works  for  the  improve- 
ment  of  the  river  at  Sulphur  Springs,  Michaels,  Rush  Tower,  Ste.  Genevieve,  Ches- 
ter, Liberty,  and  Powers  Island,  and  for  temporary  relief  to  navigation;  portable 
Jetties  at  Torkey  Island,  Ste.  Genevieve,  Seventy-six  Landing,  Schenimans,  Goose 
Xsland,  and  Hackers  Bend^  and,  with  the  exception  of  Seventy-six  Landing,  all  sup- 
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piemen  ted  by  dredging.  Dredgine  wfts  also  done  at  Chain  of  Rocks,  Harrison  ville. 
Calico  Island,  and  foot  of  Grand  Tower  Bend. 

At  Sulphar  Springs,  east  side,  repairs,  extensions,  and  additions  were  made  to  har- 
dies as  far  as  practicable  at  the  stages  of  water  prevailing^  daring  the  fall  season, 
equivalent  in  the  aggregate  to  990  feet  of  new  hurdle,  distributed  as  follows :  On  li, 
600  feet:  on  3i,  220  feet;  and  on  &i,  170  feet,  in  which  837  piles  were  driven,  89 
braces  placed,  &40  linear  or  54,000  square  feet  of  foundation  mattress  fabricated  and 
sunk,  115  linear  or  11,500  square  feet  of  mattress  fabricated  and  placed  to  protect 
shore  ends,  555  linear  or  6,710  square  feet  of  foundation  mattress,  and  2,775  square 
f<'ct  of  drift  mattress  fabricated  and  sank,  2,300  linear  or  33,815  square  feet  of  cur- 
tains fabricated  and  placed,  and  500  linear  or  13,500  square  feet  of  revetment  placed, 
lu  tlio  protection  of  the  head  of  Stan  tons  Towhead  295  linear  or  24,970  square  feet 
of  mattress  was  fabricated  and  sunk. 

The  bank  opposite  Chester,  III.,  was  protected  by  a  mattress  placed  below  water 

.  surface  and  revetment  above  to  the  stage  of  10  feet  above  low  wat«r  of  1863,  St. 

Louis  gauge,  to  a  distance  of  3,310  feet  below  the  railway  incline  at  Clearyville,  Mo., 

in  which  tne  quantities  of  work  are  3,310  linear  or  413,750  square  feet  of  mattress 

fabricated  aud  sunk  and  3,310  linear  or  75,560  square  feet  of  revetment  placed. 

At  Liberty  hurdles  Nos.  1,4,  7,  and  10  were  extended  to  completion,  and  No.  11  was 
begun  and  extended  1,140  feet  from  shore  as  far  as  practicable  at  the  low  stages 
which  prevailed  during  the  first  half  of  the  year  when  the  work  was  done.  The 
east  bank  was  protected  to  a  distance  of  6,850  feet  from  its  initial  point  near  the 
head  of  Liberty  Bend  by  a  subaqueous  mattress  about  130  feet  average  width,  but 
varying  between  128  an(l  144  feet,  and  by  revetment  41  feet  in  average  width,  extend- 
ing to  the  plane  of  20-foot  stage  on  the  upper  4,450  foot,  then  gradually  down  to  14- 
foot  stage  on  the  next  800  feet,  which  continued  to  the  end.  The  quantities  of  work 
are:  In  hurdles,  1,429  piles  driven;  285  braces  placed;  1,455  linear  or  162,900  square 
feet  of  foundation  mattress  fabricated  and  sunk;  720  linear  or  43,200  square  feet  of 
drift  mattress  fabricated  aud  sunk ;  36,630  square  feet  of  revetment  placed,  and  2,317 
linear  or  43,072  square  feet  of  curtains  fabricated  and  placed.  In  protecting  Libortv 
Bend  the  quantities  of  work  are,  6,850  linear  or  886,400  square  feet  of  mattress  fabri- 
cated and  sunk ;  6,850  linear  or  280,463  square  feet  of  revetment  placed;  12,418  cubic 
yards  of  earth  excavated,  and  34  piles  driven. 

At  Powers  Island  a  hurdle  dam  1,600  feet  lon^  was  built  across  Doolan  Slough, 
about  2|  miles  below  Beaver  Dam  Rock,  the  point  at  which  the  volume  passing 
through  the  slough  at  low  water  separated  from  the  main  branch  of  the  river.  The 
distance  from  the  dam  to  the  junction  of  the  slough  with  the  main  branch  at  the  foot 
of  Powers  Island  is  about  the  same  as  that  above  the  dam  to  the  point  of  separa- 
tion, making  the  possible  head  at  the  dam  about  31  feet,  due  to  the  fall  in  5  miles  at 
the  rate  of  0.7  of  a  foot  per  mile,  as  determined  by  recent  survey.  The  location  was 
the  most  favorable  for  stability  in  the  slough,  but  on  account  of  the  possible  pres- 
sures, nnstable  bed,  and  bank^  extra  precautions  were  taken  to  secure  permanency 
of  the  dam.  The  number  of  piles  was  increased  to  more  than  double  that  ordinarily 
used  in  hurdles,  the  foundation  mattress  was  doubled  over  the  space  between  upper 
and  lower  rows  of  piles,  the  bottom  was  brought  to  uniform  level  by  making  layers 
of  drift  and  brush  cribs,  and  the  tops  of  the  piles  extended  to  a  height  which  would 
prevent  drift  passing  over  them  while  the  river  remained  within  its  banks.  Drift 
was  sunk  above  the  dam  on  half  of  its  length  from  the  island  and  cribbed  mat- 
tresses above  the  other  half.  Clumps  of  piles  were  driven  through  these  mattresses 
in  the  deep  water  to  a  distance  of  600  feet  from  the  Missouri  shore.  The  bank  at 
each  end  was  protected  to  a  distance  of  250  feet  above  and  350  feet  below  the  dam 
by  a  subaqueous  mattress  and  stone  revetment  above  to  the  top  of  the  bank,  which 
was  graded  to  a  slope  of  2  to  1  to  receive  it.  A  spur  dike  extending  from  the  top  of 
the  dam  at  a  point  100  feet  from  the  end  of  the  piling  was  built  at  each  end  to  make 
shore  connections. 

During  the  high  water  of  January  the  revetment  at  each  end  settled  about  5  feet 
and  was  repaired  with  stone  removed  from  the  top  of  the  bank. 

The  quantities  of  work  are  as  follows:  Piles  driven,  3,525;  braces  placed,  413; 
foundation  mattress  fabricated  and  sunk,  2,510  linear  or  371,175  square  feet;  drift 
mattress  fabricated  and  sunk,  4,421  linear  or  117,525 square  feet;  curtains  fabricated 
and  placed,  450  linear  or  7,180  square  feet;  revetment  placed  for  protection  of  ends 
of  dam,  1,160  linear  or  49,850  square  feet,  and  4,870  cubic  yards  of  earth  excavated  in 
grading  1,383  linear  feet  of  bank. 

The  quantities  of  work  done  in  hurdles  and  bank  protection  are  shown  in  the 
accompanying  tables. 
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Table  of  work  done  on  hurdUe  during  the  fiscal  year  ending  June  SO,  1897. 

Locality. 

Foundation  mat- 
tress fabricated 
and  sunk. 

Drift  mattress 

f»bricat-ert  and 

sunk. 

Shore  mattress 

fabricated  and 

ballasted. 

Curtain  con- 
structed. 

Salphnr  Springs: 

Hurdle  No  U 

Lin./t. 
540 

\^ 

Lin./L 

Sq.ft. 

Lin.ft. 
115 

'^,& 

L%n.fL 
380 

Sq.fL 
8,560 

Hnrtllu  No.  2h 



HnrdleNo.3  i 

1 

176 

8,150 

UardleNa&[ 



'                  1 

Total 

540 

51,  000 

1 

115 

11, 500  1        655 

6,710 

Miobaels  Landing: 

Hurdle  No.ir. 

Hurdle  No.  2 

2,416 

3U6. 863 

Total 

2.410 

306,863 

; 

.   ..  .     1.... 

Ste.6«DeTleTe»IU.: 

HnrdlaNo  16 

230 

2,625 

8te.6eneTleTe,Mo.: 

Hnrdle  No.8 

HnrdleNo.l2 

650 

1.265 

860 

19, 200 
47,  OoO 
24, 250 

270 

4,690 

Hurdle  No.  14 

705 

81,600 

Hurdle  No.  15 

1,800 

28,600 

Total 

705 

81  600 

9.  TJf, 

90,500 

2,070 

33, 190 



liberty: 

Hnrdle  No.  1 

720 

43,200 

Hnrdle  No.  4 

545 
747 
665 
360 

12,360 
13,297 
13,235 
4,280 

H  ardle  No.  7 

Hurdle  No.10 

300 
1,155 

33,  GOO 
129, 360 

Hurdle  No.  11 

:::::::::: 

Total 

1,455  1    162,960 

720 

43,200 

1 

2,317 

43,172 

Powers  Island,  Mo. : 

Hurdle  dam 

2,510 

871, 175 

4,421 

117, 525 

1,450 

7,180 

Grand  total 

7.626       976. 5U8  i     7.016  i     251.225  i        115  i      11.500 

92,877 

LocaUty. 


Sulphur  Springs : 
Hnrdle  No.U. 
Hurdle  No.  24. 
Hurdle  No.3(.. 
Hurdle  No.  5}. 


Tot«l. 


Micbaols  Landing;; 
Hurdle  No.l... 
Hurdle  No. 2... 


Total. 


Ste.  Genevieve,  HI. : 
Hurdle  No.  16. 


Ste.  Genevieve,  Mo. : 

Hurdle  No.  8 

Hurdle  No.  12.... 
Hurdle  No.  14... 
Hurdle  No.  15.... 


Total. 


Bevetment 
l)laced. 


Lin.ft. 


600 


Sq.ft. 
3,085 


3,000 


6,085 
20,020 


Kurth  ox-  Buttresses 
cavatcd.        built. 


Oub.  yds. 


No. 


Piif-a     1    Penetra- 


No. 


664 

8 

191 

74 


Feet 

10, 267 

147 

8,414 

1,274 


837  I 


15, 102 


175 
275 


26,  O-JO 


105 
1,^70 


8,383 
33,428 


,865 


36,811 


Braco« 
placed. 


No, 


81 


5,  'jno  I . 

8,250  1. 


151 


1,028 
419 


2,398  I 


17, 458 
7,  045 


1,447 


24, 503 


45 


45 


Liberty: 

Hurdle  No.l 

' 

1 

Hnrdle  No.4 1 | ' 

Hurdle  No.7 1-- 1 

2 

Hurdlo  No.10 

2I.LT>0 
15.380 

709 
720 

11.941 
12, 980 

162 

Hurdle  No.il 

800 

121 

Total 

30,  630 

800 

1,429 

24,921 

285 

Powers  Island,  Mo. : 

Hurdle  dam 

1,160 
2,116 

49,850 
132,085 

4,870 

3,525 

65,353 

413 

Grand  total 

6,670 

3           9.254 

169,088 

s& 

Hi 

ooQTe 
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Table  of  work  done  on  bank  proteeiion  during  tkejlecal  ffear  ending  June  SOj  1SS7, 


Lo<-ality. 

llflDli  proteition 

uiattrcits  fabricated 

•od  iinnk. 

Bevetroent 

Earth 
excavated. 

Piles 
driven. 

PeDetra- 
tiou. 

Kofih  Tower .-.. 

Un.ft' 

Bq.ft, 

IAn,n' 

7,500 

75,500 

280,483 

CStb.yds. 

No. 

Feet. 

St©.  G«*nev j©v«,  Mo 

295 
3,310 
6.850 

24,070 
413,750 
886,400 

250 
3,310 
6,850 

CIu-sUt,  111 

Lilwrty.IU 

12,418 

34 

5«y 

Total 

10.455 

1,326,120 

10,410 

418.443 

12,418 

34 

5GC 

PROCURING  MATRRIALS. 


Of  the  bnuh  reqaired,  26,899  cords  was  procared  by  hired  labor. 

Of  the  stoDe  required,  28,188.8  cubic  yards  was  procared  by  hired  labor;  11,806.7 
cubic  yards  froDi  Martin  I^oreuz,  aud  11,887.8  cubic  yards  from  Bussen  Bros,  by  con- 
tract, and  8,508.8  cubic  yards  was  purchased  iu  open  market.  Of  the  piles  roqaired, 
11,729  were  procured  by  contract  and  268  by  purchase  iu  open  market. 


TEMPORARY  EXPEDIENTS. 


Upon  the  apitroacli  of  the  low- water  season,  about  the  1st  of  Se])tember,  shoal  bars 
appeared  at  the  Chain  of  iiocks  above  and  at  several  points  below  8t.  Louis,  threaten- 
ing to  seriously  oltstnict  navigation.  This  was  prevented  by  the  use  of  portable 
jetties  and  dredgin<;,  both  separately  and  combined. 

The  plant  available  at  the  beginning  of  the  season  comprised  the  stem-wheel 
steamer  Gen.  H.  L.  Abbot  with  jet  pumps  arranged  to  discharge  in  front  of  the  wheel, 
the  boat  being  held  in  position  by  spuds  while  the  wheel  moved  ahead  slowly,  half 
or  full  head  as  required;  dredge  No.  1,  described  in  report  of  Chief  of  Engineers 
for  1896,  and  a  stock  of  jianels  for  the  construction  of  i>ortable  jetties. 

During  the  season  further  additions  were  made  to  the  plant  by  completion  of 
dredge  No.  2,  placing  spuds  on  the  steamer  Gen.  T.  L.  Casey ,  and  by  Uie  construction 
of  additional  panels  for  jetties  to  a  number  sufficient  for  10,000  feet. 

The  work  was  inaugurated  So])tember  4  to  12,  on  the  former  date  by  dredge  No.  1, 
at  Harrisonville,  where  the  river  had  divided  into  three  distinct  channels,  each  with 
a  minimum  depth  of  4^  feet;  on  the  latter  date  by  the  Abbot,  at  the  Chain  of  Kocks, 
where  4  feet  was  the  depth,  and  by  a  portable  jetty  at  Turkey  Island,  where  the 
depth  was  5  feet. 

The  work  was  continued  to  the  close  of  the  season,  about  the  1st  of  December,  by 
dredging  and  placing  portable  jetties  as  required  to  maintain  a  minimum  channel 
depth  of  6  feet. 

Dredge  No.  1,  upon  leaving  Harrisonville,  worked  successively  at  Ste.  Genevieve, 
foot  Grand  Tower  Bend,  Schenimans,  then  returned  to  Harrisonville  and  thence  to 
Calico  Island,  where  it  closed  the  season's  operations.  The  Abbot  patrolled  the  river 
to  Cairo,  found  and  buoyed  the  best  channel  bars,  dredging  where  necessary  to 
seeure  6fbot  depth;  moved  plant  en  gaged  in  this  work,  in  addition  to  towing  in  con- 
nection with  both  temporary  aud  permanent  works. 

The  aggregate  length  of'  portable  jetties  was  6,560  feet,  in  seven  lines,  varying 
between  1,350  and  460  feet,  placed  and  removed  as  follows:  Turkey  Island,  1,150 
feet,  placed  September  12-15,  removed  November  16-20;  Ste.  Genevieve,  east  side, 
1,000  feet,  placed  October  23-30,  removed  December  2-5,  and  460  feet,  west  side, 
placed  November  4-9  and  removed  November  28-December  3 ;  Seventy-Six  landing, 
750  feet,  placed  October  14-20  and  removed  November  27-30;  Schenimans,  1,000  feet, 
placed  October  4-20  and  removed  November  27-30;  Goose  Island,  850  feet,  placed 
October  17-22  and  November  9-11  and  removed  November  23-25 ;  and  at  Hackers 
Bend,  1,350  feet,  placed  Oetober  26-November  6  and  removed  November  17-21. 

The  depth  increased  at  all  the  lociilities  between  dates  of  placing  and  removing 
the  jetties  from  3^  feet  at  Turkey  Island  to  li  feet  at  Seventy-Six  Landing,  from  (me- 
fourth  to  1  foot  of  which,  however,  may  have  been  due  to  the  higher  stages  of  water 
when  removed,  except  at  Seventy-Six,  where  the  stage  was  half  a  foot  less  at  the 
time  of  removal  than  at  the  time  of  placing  the  jetty.  The  channel  depths  at  the 
dates  of  placing  and  removal,  respectively,  were:  At  Turkey  Island,  6J  and  10  feet; 
at  Ste.  Genevieve,  5^  and  7i  feet;  at  Seventy-Six  Landing,  8  and  9i  feet;  at  Scheni- 
mans, 5  and  8  feet;  at  Goose  Island,  6  and  8  feet,  and  at  Hackers  Bond,  6i  and  8^ 
feet.  This  shows  an  increase,  on  aoconnt  of  temporary  expedients,  of  abont  2  feet 
in  depth  upon  the  average. 

Dredging  alone  also  gave  satisfactory  results.  At  the  Chain  of  Rocks  the  Abbot,  in 
nine  working  hours,  dredged  a  new  channel  with  5-fo()t  de])th,  crossing  the  bar  with 
easy  curves  instead  of  the  tortuous  one,  with  less  than  4  feet  deirth^ou"'^  **■' 
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At  Harrisonyille  there  were  three  chanuelB.  each  with  depths  varying  between  H 
and  5i  feet.  The  lower  of  these  was  selected  to  be  dredgea  because  it  was  improv- 
ing, while  the  others  were  deteriorating.  Dredge  No.  1  worked  there  from  September 
4-11  and  increased  the  minimum  depth  from  4^  feet  to  7^  feet. 

On  Octo\»er  5  the  Abbot  removed  a  lump  from  this  channel^and  November  2-14 
dredge  No.  1  cut  off  a  point  of  the  upper  reef  that  projected  into  the  channeL 

At  Calico  Island  two  low- water  channels  developed,  each  with  4  feet  depth,  one 
passing  by  Cornice  Island  hurdles,  the  jother  by  Calico  Island.  The  latter  was  180 
feet  wide  and  reasonably  straight,  while  the  other  was  narrow  and  tortuous,  and 
therefore  was  selected  to  be  dredged.  The  depth  was  increased  to  7^  feet  and  tiio 
width  to  300  feet  by  dredge  No.  1,  working  from  October  19-31. 

At  Turkey  Island  the  Mbot  worked  eight  hours  October  7  in  the  channel  under- 
going process  of  improvement  by  the  portable  jetties  then  in  position,  with  theresolt 
of  an  increase  of  2f  feet  to  a  least  depth  of  10  feet  with  ample  width. 

The  Ste.  Genevieve  reach  had  been  greatly  improved  by  the  hurdles  under  process 
of  construction,  but  a  shoal  developed  near  the  lower  end  of  the  series,  where  the 
hurdles  were  either  incomplete  or  had  not  been  built  long  enough  to  have  aeoared 
their  full  effect  upon  the  cnannel.  This  shoal  consisted  of  a  hard  ridge  of  gravel 
over  blue  clay,  and  con  id  be  crossed  by  either  of  three  channels  wil£  nearly  the 
same  depth,  known  as  the  lower,  middle,  and  upper  ways.  The  last  named  had  the 
least  depth,  but  on  account  of  its  easy  curves  was  the  best  for  permanency  and  for 
use  by  descending  steamers;  therefore  an  effort  was  made  to  improve  it  by  dredging. 
Dredge  No.  1  began  work  on  the  morning  of  September  15,  and  the  Abbot  began  dur- 
ing the  forenoon  of  the  same  day,  and  both  worked  oontinuously  until  noon  of  the 
following  day,  when  the  Abbot  was  withdrawn  for  other  work.  The  dredge  con- 
tinued the  work  night  and  day  until  the  18th  without  securing  material  improve- 
ment, as  the  sand  moved  into  it  from  above  about  as  fast  as  it  was  removed.  The 
excavated  material  was  carried  by  the  currents  acroes  the  lower  reef,  however,  of 
this  channel  to  the  upper  end  of  the  lower  channel  and  caused  an  increase  in  depth 
of  tliat  channel.  The  dredge  was  changed  from  the  upper  to  the  lower  channel  on 
the  18tb,  and  by  the  20th  had  increased  its  depth  to  8  feet. 

The  shoal  re-forme<l  and  was  dredged  October  4, 7,  and  28-29  bv  the  Abbot,  and  the 
channel  was  afterwards  kept  open  by  the  portable  Jetties  placed  October  2^-30  and 
November  4-9. 

Work  was  begun  by  dredge  No.  1  on  a  shoal  at  the  foot  of  Grand  Tower  Bend  Sep- 
tember 21,  and  continued  to  October  1  with  interruptions  on  account  of  a  rise  in  the 
river.  A  channel  depth  of  8  feet  was  secured.  This  channel  shoaled  to  6  feet,  and 
was  again  dredged  by  the  Abbot  October  9,  after  which  it  remained  open. 

One  of  the  most  persistent  shoals  encountered  during  the  entire  season  was  that 
at  Schenimans.  This  consisted  of  a  reef  of  coarse  sand  which  moved  out  readily 
under  the  action  of  dredge  No.  1  and  the  Abbot  separately  and  combined,  but  sand 
of  the  same  character  moved  down  from  the  bar  above  and  rapidly  re-formed  the 
shoal,  so  that  the  improvement  of  dredging  was  indeed  temporary.  Dredge  No.  1 
worked  alone  froui  October  2-10,  and  in  connection  with  the  Abbot  from  the  latter 
date  to  the  15th,  when  dredging  was  suspended  and  a  portable  jetty  was  placed. 
After  this,  twelve  hours'  dredging  by  the  Abbot  November  2-3  secured  the  desired 
channel  depth,  which  continued  until  the  jetty  was  removed  at  the  end  of  November. 
The  channel  shoaled  again  and  was  dredged  out  by  the  steamer  Casey  December  12-14. 

Goose  Island  has  long  been  noted  as  one  of  the  worst  shoals  between  St.  Louis 
and  the  Ohio  River.  It  presented  only  a  single  short  shoal  this  year,  across  which 
the  Abbot  dredged  a  channel  October  3,  and  a  jetty  500  feet  lon^  placed  there  October 
17-21  and  extended  to  650  feet  in  length  November  9-11  maintained  ample  depth 
aud  width  of  channel  throughout  the  season. 

Hackers  Bend  shoaled  late  in  the  season,  and  after  placing  a  temporary  jetty  there 
the  Abbot  worked  nine  hours  October  31,  and  secured  the  desired  depth  and  width 
of  channel. 

This  completes  the  account  of  actual  iield  work  prosecuted  during  the  year  for  the 
improvement  of  this  section  of  the  river  for  temporary  relief  to  navigation. 

FORMS  OF  CON8TRUCTIOK. 

Forms  of  construction  for  hurdles  and  bank  protection  remain  of  the  same  type  as 
has  been  in  use  several  years,  with  such  changes  in  detail  at  each  locality  as  may 
be  required  to  suit  existing  conditions.  In  portable  jetties  some  of  the  changes  were 
important.  The  panels  rested  on  stringers  attached  to  the  upstream  side  of  piles 
instead  of,  as  heretofore,  on  flats  supported  by  the  piles.  The  weight  of  steel  and 
depth  of  new  panels  were  increased.  The  panels  of  1895  were  10  by  10  feet  corru- 
gated steel,  No.  16,  riveted  to  3  angle  bars  16  feet  Ions.  The  new  panels  were  made 
of  the-same  width,  10  by  14  feet  and  18  feet  deep,  of  No.  14  corrugated  steel,  riveted 
to  3  steel  I-bars  12.25  and  14.75  pounds  per  foot.  These  changes  increased  the 
weight  f^om  650  pounds  to  1,100  pounds  and  1,600  pounds  per  panelfor  depths  14  and 
18  feet»  respectively.    A  mattress  built  of  fascines  was  attached  to  the  lower  edge  of 
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each  panel  before  it  was  sunk  in  all  of  the  portable  Jetties  except  at  Turkey  Island 
and  at  Seventy-Six  Landing,  where  the  panels  were  placed  without  protection 
/   against  scour.    These  were  built  during  the  early  part  of  the  season  and  the  scour 
was  such  as  to  weaken  the  Jetties  and  show  that  protection  was  necessary. 

The  cost  of  the  portable  jetties  was  $4.40  per  linear  foot,  including  towage,  service 
of  plant,  supervision,  ana  all  contingent  expenses.  If  the  Jetties  had  not  been 
removed  their  cost  would  have  been  $6.06  per  linear  foot. 

PLAIVT. 

The  plant  was  constructed,  repaired,  and  outfitted  as  required. 

Dredges  Nos.  1  and  2  and  800  panels  for  portable  Jetties  comprise  the  principal 
items  of  construction. 

Barges  Nos.  102, 108, 105, 106,  and  118  were  pulled  out  at  the  engineer  depot  and 
thoroughly  repaired. 

The  steamers  Oem,  H.  L,  AVboi.  Gem.  T,  L.  (Uuejf^  and  Qen.  Gillmore,  steam 
tenders,  barges,  quarter  boats,  pile  drivers,  derrick  boats,  small  boats,  engineer  depot, 
and  portable  buildings  were  repaired  as  required. 

BB8ULT8. 

All  shoals  have  been  either  removed  or  greatly  improved  from  St.  Louis  to  the 
foot  of  Liberty,  a  distance  of  about  90  miles,  as  far  as  the  works  have  been  carried 
downstream  on  a  project  which  embraces  continuous  improvement,  and  at  detached 
points  at  which  work  has  been  prosecuted  in  advance  of  the  general  project. 

BUBVBYS,  QAUaSS  JJSD  STAaSS  OF  RIVRB. 

The  survey  from  Red  Rock,  Missouri,  wasprosecated  and  was  completed  with  tri- 
angulation  from  the  Ohio  River  to  the  Grand  Chain,  thence  sketched  to  Cape  Rock, 
plane  table  survey  from  Cape  Rock  to  Moccasin  Springs,  partly  finished  survey  from 
Red  Rook  to  Grand  Tower,  and  borings  in  the  west  chute  at  Grand  Tower. 

Additional  gauges  were  established  at  Red  Rock,  Commerce,  Thompsons,  and  Grand 
Tower. 

The  stages  of  water  were  neither  extremely  high  nor  very  low.  On  St.  Louis  gauge 
the  highest  80.9  feet,  and  the  lowest  8.8  feet. 

ACCOMPAirriNG  RXPORTS. 

I  am  indebted  to  the  reports  of  assistants  in  local  charge  for  much  of  the  informa- 
tion contained  in  this  report,  especially  statements  of  quantities  of  work  and  other 
details  as  follows :  Upon  works  at  Sulphur  Springs,  Rush  Tower,  and  Liberty,  to  the 
report  of  Mr.  Gerald  Bagnall,  assistant  engineer;  upon  works  at  Ste.  Genevieve, 
Chester,  Powers  Island,  and  portable  jetties  to  the  report  of  Mr.  William  S.  Mitchell, 
assistant  engineer;  upon  procuring  brush  and  stone  bv  hired  labor,  to  the  report  of 
Mr.  £.  D.  Libby,  assistant  engineer;  upon  surveys  and  gauges,  to  the  rdport  of  Mr. 
John  O.  Holman,  assistant  engineer;  and  upon  construction  and  repairs  of  plant  by 
hired  labor,  and  other  operations  at  the  engineer  depot,  to  the  report  of  Mr.  C.  D. 
Lamb,  superintendent. 

PLATB8. 

For  frirther  information,  this  report  refers  to  plates  numbered  1, 11,  III,  IV,  and  Y, 
showine  location  and  extent  of  works  for  the  improvement;  No.  YI  showing  port- 
able Jettv  or  dike  used  in  improving  low-water  navigation,  and  No.  XII  showing 
surveys  from  Red  Rock,  Missouri,  to  the  Ohio  River. 
Yery  respectfully,  your  obedient  servant, 

D.  M.  CVKBIM,  A$H9tant  Engineer. 
Mi^.  Thob.  H.  Handbury, 

Cerpe  of  EngineerB,  U.  8,  A, 


REPORT  OF  MR.  W.  8.  MITCHKLL,  ASSISTANT  BNaimBSR,  ON  WORKS  AT  MICHAEL,  STE. 
OBNEYIEVE  REACH,  CHESTER,  ILL.,  POWER  ISLAND,  AND  ON  PORTABLE  JETTIK8. 

St.  Louis,  Mo.,  June  SO,  1897. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
permanent  improvement  of  the  Mississippi  River  near  Ste.  Genevieve,  Chester,  and 
Commerce  and  for  the  temporary  correction  of  the  low-water  channel  by  means  of 
portable  jetties  for  the  fiscu  year  ending  June  SO,  1897. 

For  the  amounts  of  work  done  and  expenditures  in  materiaU  and  labor  reference 
is  made  to  the  accompanying  tables. 

The  locations  of  the  various  works  are  shown  on  the  charts  on  file,  and  their 
description  will  be  given  in  their  order  downstream. 

Digitized  by  LjOOQIC 
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ICHASL  LAN]>INO. 

Hurdle  No.  1, — In  Ma^,  1896,  this  hurdle  was  broken  through  by  two  coal  barges 
which  had  been  set  adrift  at  St.  Louis  by  the  tornado  of  that  month,  and  although 
the  break  was  small,  yet,  owing  to  unfavorable  stages  of  river  during  the  remainder 
of  the  year,  it  conla  not  be  reached  for  repairs.  The  high  water  of  the  winter  and 
the  flood  of  the  spring  poured  through  the  gap,  widening  and  deepening  it  greatly. 
On  the  resumption  of  work  in  June  on  account  of  the  depths  found  it  was  decided 
not  to  attempt  to  restore  the  piling  in  the  sap  at  present,  but  to  strengthen  the 
remainder  of  the  line  and  to  bnild  hurdle  No.  2  in  the  deposit  which  had  been  gained 
below  No.  1.  The  piling  was  strengthened  by  additional  timber,  by  recabling,  by 
resetting  and  bolting  braces,  and  the  revetment  at  the  outer  end  of  the  line  on 
Osborne  Towhead  was  repaired  and  raLsed  to  the  top  of  the  bank. 

Hurdle  No.  9. — ^This  line  was  begun  June  11  and  at  the  close  of  the  year  was  nearly 
completed.  It  is  2,800  feet  in  length  and  will  be  finished  in  July.  It  is  of  the 
ordinary  type^  with  a  foundation  mattress  widened  to  125  feet  on  account  of  the  soft 
deposit  in  which  it  is  built.  The  piling  is  in  two  rows  of  tliree  pile  clumps  spaced  6 
feet  apart,  a  third  row  being  added  in  the  deeper  water  through  which  the  line  passes. 

8TB.  GBNSVIBVB,  ILL. 

Hurdle  No.  15.~Th6  extension  ot  this  line  to  the  Illinois  bank  was  in  progress  at 
the  beginning  of  the  fiscal  year  and  was  completed  July  9. 

8TE.  OBKBVIBYE,  MO. 

HurdUe  Noe,  6, 8,  and  10, — In  July  slight  additions  were  made  to  the  stone  revet- 
ments of  Nos.  6  and  10,  raising  that  of  the  former  to  the  16-foot  contour  and  that  of 
the  latter  to  the  20-foot  contour.  The  entire  stone  revetment  at  the  shore  end  of 
No.  8  was  laid. 

Hurdle  No.  IS. — ^Thls  line  was  almost  finished  at  the  beginning  of  the  year.  It  was 
eompleted  Jaly  22,  the  work  done  consisting  of  sinking  drift  along  the  outer  end  of 
the  piling,  finishing  the  curtaining  and  placing  the  shore  revetment.  An  ice  but- 
tress was  built  at  the  Junction  of  the  line  with  the  channel  limit,  and  the  piling  was 
extended  100  feet  beyond  that  point  across  the  T-head  mattress. 

Hurdle  No.  14, — Work  on  this  hurdle  was  continued  until  August  26,  when  it  was 
completed,  with  the  exception  of  curtains,  which  could  not  be  placed  because  of  the 
accumulation  ot  drift  above  the  entire  length  of  the  piling.  A  portion  of  this  drift 
was  sunk  along  the  outer  half  of  the  line.  In  the  deepest  water  a  second  sinking 
was  made  and  the  piUng  there  was  also  braced  from  the  lower  side.  An  ice  buttress 
similar  to  that  on  No.  12,  and  similarly  placed,  was  built,  and  the  piling  was  also 
extended  across  the  T-head  mattress  as  in  the  former  line. 

Hurdle  No.  16. — ^Thls  hurdle  was  also  in  process  of  construction  at  the  beginning 
of  the  year,  and  at  the  end  of  August  was  completed.  It  was  curtained  for  its  full 
length,  the  drift  along  its  outer  portion  was  sunk,  and  a  buttress  was  built  at  its 
river  end. 

Siauion  towhead. — ^A  protection  mattress  was  begun  in  the  latter  part  of  July  at 
the  upper  end  of  the  towhead,  but  only  300  linear  feet  were  fabricated  and  sunk 
when  the  part  was  moved  to  Power  Island  for  work  of  greater  urgency. 

CUB8TEB,  ILL. 

Bank  yroieetUfu. — ^The  protection  of  the  Missouri  bank  opposite  Chester  was  begun 
September  8,  and  work  was  completed  for  the  season  October  27.    The  mattress  was 
of  the  ordinary  type,  125  feet  wide,  and  extends  downstream  3,810  feet  from  the  end 
of  the  old  railroad  incline,  past  the  water  front  of  the  town  of  Cleary  ville  to  the 
fields  below.    Above  the  mattress  no  grading  was  attempted,  the  stone  revetment 
being  carried  on  the  natural  slope  of  the  bank  to  the  following  heights: 
For  900  feet  below  the  incline  to  the  9-foot  contour. 
For  1,800  feet  below  the  incline  to  the  18-foot  contour. 
.  For  1,100  feet  below  the  incline  to  the  8-foot  contour. 
The  mean  elevation  is  about  10  feet,  all  referred  to  the  St.  Louis  gauge. 
About  2,500  cubic  yards  of  stone  will  be  required  to  complete  the  revetment  to 
the  20-foot  contour.    This  will  be  done  during  the  coming  season,  as  the  spring  high 
water  has  graded  the  upper  part  of  the  bank  to  the  desired  slope.    The  completion 
of  this  wo»  will  exhaust  the  appropriation  under  which  it  was  begun. 

POWER  ISLAND. 

A  permeable  dam  to  close  Doolan  Slough,  the  chute  between  Power  Island  and 
the  Missouri  shore  J>elow  Commerce,  was  built,  July  9  to  September  9,  with  the 
force  f^om  Ste.  Genevieve,  which  was  transferred  to  the  dam  as  rapidly  as  it  was 
released  ih>m  the  former  work. 

For  many  years,  at  low- water  stages,  this  chute  has  diverted  a  very  considerable 
portion  of  the  river  volume  which  otherwise  would  have  gone  to  the  improvement 
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of  the  shoals  at  ''Jacket  Pattern''  and  ''Goose  Island,''  both  of  whioh  haTe  been        ^ 
serious  obstacles  to  navigation. 

The  dani  was  located  nearly  2  mUes  below  the  head  of  Power  Island  and  4  miles  | 
below  Commerce,  Mo.,  across  a  narrow  part  of  the  chote,  whioh  was  there  about  .J^ 
1,600  feet  in  width,  and  where  the  bonks  were  firm  and  the  cross  section  rs^pilar.  y 
At  a  stage  of  13  feet,  St.  Loais  ^auge,  the  mean  depth  was  20  feet  and  the  maximnm  -^ 
depth  27  feet  near  the  Missouri  shore.  The  type  of  construction  was  that  of  the  .\^ 
ordinary  pile  hurdle,  with  the  material  for  three  hurdles  massed  in  one. 

The  piling  was  driven  in  three  rows,  4  feet  apart,  of  dumps,  spaced  6  feet  oenters        ^]^ 
of  3  and  4  sticks  each,  according  to  depth  of  water.    The  otnmps  in  each  row  were 
staggered  with  those  in  the  adjacent  rows.    The  rear  row  was  braced  in  the  usual 
mauner,  and  although  no  stringers  were  bolted  on,  yet  between  the  adjacent  rows        ^^' 
short  cotton  wood  stringers  were  laid  so  that  strain  in  the  upper  row  would  be        '^^ 
quickly  distributed  through  all.    The  tops  of  the  piles  were  left  at  the  level  of  the       ;- 
tops  of  the  adjacent  banks,  an  elevation  corresponding  to  a  30-foot  stage.    After  the       ^^^ 
first  two  rows  of  clumps  were  driven  the  piling  was  so  crowded  that  it  was  found        :^ 
necessary  to  discontinue  the  use  of  the  water-jet  as  it  loosened  piles  already  driven        . 
and  induced  scour.    The  remaining  piles  were  driven  with  the  hammer  alone.    The        "^ 
average  penetration  for  all  piles  was  18^  feet. 

The  foundation  for  the  dam  was  an  ordinary  continnons  woven  mattress  widened 
to  150  feet,  two-thirds  of  the  width  lying  below  the  piling.    On  top  of  this  mattress 
another  50  feet  wide,  and  in  the  deep  water  third  and  fourth  tier  mattresses  25  feet       ,'^ 
wide,  were  laid  just  below  the  main  rows  of  piling  to  reenforce  them  to  build  np  the       . '  ^ 
bottom  to  an  even  cross  section  and  to  receive  the  overfall  from  the  dam.    The       ^ 
brace  pile  clumps  were  driven  through  these  auxiliary  mats.  .^^ 

Unfortunately  the  brush  obtained  was  very  large,  necessitating  the  use  of  oaosaAl 
quantities  both  of  it  and  of  stone  wherewith  to  sink  it.    As  such  still  brush  doss  not 
quickly  conform  to  irregularities  of  bottom  nor  follow  down  in  oase  of  soonr  until        '-^ 
the  latter  has  assumed  dangerous  proportions,  a  very  large  excess  of  stone  was  used      ^ ' 
as  ballast.  .  ^ 

During  construction  a  largo  body  of  drift  accumulated  above  half  the  length  of  ^" ' 
the  hurdle  next  the  island.  Tbis  was  sunk,  and  along  the  other  half  of  the  One,  to  '"^^ 
bring  all  to  a  common  crest,  cribbed  brush  mattresses  were  built  and  sunk.  A  fourth  ''^'^ 
row  (600  feet  long)  of  four-pile  clumps  were  driven  through  these  cribbed  ma^treaees  ."^ 
in  the  deep  water  next  the  Missouri  shore,  and  the  entire  front  of  the  dam  was  our-  '"■* 
tained  to  the  level  of  A  10-foot  stage.  ^  ^ 

The  bank  at  each  end  of  the  dam  was  protected  by  a  mattress  600  feet  long  bv  1% 
feet  and  150  feet  wide  on  the  east  and  west  sides,  respectively,  and  extending  260  feet       ^ 
above  and  350  feet  below  the  structure.     From  their  tops  to  the  edges  of  these  mat-       i*** 
tresses  the  banks  were  graded  by  water  jets  to  a  slope  2 :1,  and  on  this  slope  a  stone        *\ 
revetment  was  laid  in  two  courses,  the  first,  9  inches  thick,  of  spalls  extending  from 
the  lower  ends  of  the  mats  to  50  feet  above  the  piling,  and  over  tliis  dressing  a  heavy 
course  of  stone  was  laid,  covering  the  entire  graded  bank. 

A  small  spur  dike  of  stone  was  built  on  each  bank,  with  crest  sloping  from  tiie  top  '  -^ 
of  the  revetment  to  the  piling  at  the  20-foot  level,  and  on  that  slope  100  feet  into  the  "^ 
line  forming  shore  connections  for  the  dam.  '^: 

The  greatest  head  of  water  observed  on  the  dam  during  construction  was  22  inches, 
September  8  (St.  Louis  gauge,  6.4  feet). 

At  the  close  of  the  season  water  still  poured  through  the  structure,  although  its         * 
beneficial  effect  was  manifest  during  the  low- water  season  in  increased  navigable 
depths  over  the  neighboring  shoals  at  Jacket  Pattern  and  Goose  Island.  ':, 

On  September  30  a  slight  settling  was  reported  in  the  west  spur  dike  and  revet- 
ment back  of  the  mattress.    They  were  restored  and  strengthened  by  the  addition       ""^ 
of  three  bargeloads  of  stone  in  the  early  part  of  October. 

During  the  winter  the  river  rose  to  an  extraordinary  height  for  that  season,  24.8         t 
feet  (January  7),  and  after  its  subsidence  both  revetments  sank  about  5  feet  just 
above  the  spur  dikes,  the  west  revetment  January  15  and  the  east  revetment  Janu-       '\ 
ary  29.     Both  were  repaired,  January  18  and  19  and  Febi-uary  4-6,  respectively,  with       v. 
a  force  hired  at  Commerce  and  with  stone  taken  from  the  tops  of  the  revetments, 
narrowing  them  about  8  feet.  .^, 

In  April  the  spring  rise  reached  28i  feet  and  overflowed  Power  Island  and  the  ^ 
Missouri  bank,  flowing  around  the  ends  of  the  dam  in  streams  about  200  feet  in  x, 
width  and  with  considerable  velocity,  but  no  serious  damage  was  done. 

Large  fields  of  drift  were  caught  above  the  piling,  which  will  be  sunk  at  the  first 
opportunity. 

PORTABLE  JBTTIBB. 

In  the  early  part  of  September  the  river  reached  a  6'foot  stage,  St.  Louis  gauge, 
and  a  number  of  bars  threatened  to  become  serious  obstructions  to  navigation. 

To  correct  the  channel  temporarily  at  Turkey  Island,  Stanton's,  Seventy-slz 
Landing,  Schenimans,  Goose  Island,  and  Hacker  Island,  jetties  were  bniit  siisiilar 
to  that  used  at  Danby  Landing  in  1895.  ,  Only  one  jetty  was  rM[u^red^  each  of 
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tiiese  places,  with  tihe  exception  of  Stanton's,  where  there  were  two,  one  on  either 
side  of  the  channel. 

Work  was  heeun  at  Turkey  Island  September  12,  and,  although  intermpted  by  a 
sharp  rise  of  5  feet  September  15  to  29,  was  completed  at  Goose  Island  November  11. 
The  aggregate  length  of  the  Jetties  was  6,560  feet  for  seven  lines,  varying  from 
1,350  feet  to  460  feet,  and  they  remained  in  place  from  two  months,  as  at  Tarkey 
Island,  to  fifteen  days,  as  at  Hacker's,  their  average  duration  being  thirty-fonr  days. 
On  the  approach  of  winter  the  Jetties  were  removed  November  16  to  December  5, 
the  recoveroa  panels  and  piling  being  stored  for  futare  nse. 

By  the  action  of  the  Jetties  tne  channel  was  deepened  at  each  of  the  bars  named 
from  1  to  3  feet.  At  Stanton's,  where  the  bar  has  been  persistent  for  the  past  two 
yearn,  1  foot  was  gained,  and  the  same  was  had  at  Hacker's,  where  the  Jetty  was  in 
place  bat  a  short  time  and  where  the  river  has  very  great  width.  At  Scbenimans  3 
feet  additional  depth  was  obtained,  slowly  at  first,  bat  rapidly  after  a  cat  had  once 
been  established  through  the  crest  of  the  sand  wave  which  seemed  to  have  lodged 
at  that  place.  The  erosion  at  the  other  points  lay  between  these  limits,  and  the 
average  was  about  2  feet;  nor  at  the  close  of  the  season  was  there  left  lees  than  7i 
fet'.t  navigable  water  on  any  of  these  bars. 

Tbe  corrugated  steel  panels  nsed  in  1895  were  so  Buccessful  that  8,000  linear  feet 
moTVf  slightly  altered  in  design,  were  made  and  used  last  fall  in  the  jetties  named. 
Tlie  new  panels  are  of  the  same  length  as  the  old,  10  feet,  bat  are  increased  in  width 
to  14  and  18  feet,  and  are  made  on  I-beams  instoatl  of  angle  bars,  which  have  proved 
weak.  The  corrugated  metal  was  extended  to  within  1  foot  of  the  ends  of  the 
beams  and  washers  were  used  over  the  sheets  with  all  rivets,  greatly  increasing  the 
strength  of  the  structure.  These  changes  increased  the  weights  of  the  panels  frt>m 
1,000  to  1,200  and  1,600  x>ounds,  in  the  two  new  sizes  made,  but  they  are  still  light 
enough  to  be  easily  handled. 

The  old  panels  were  also  used  during  the  season,  the  angle  bars  having  been 
reenforced  by  3  by  6  inch  oak  beams. 

To  support  the  panels  the  use  of  flats,  as  in  1895,  was  discontinued  as  adding 
needless  incumbrance  to  the  plant.  Instead,  piles  were  driven  in  line  at  5  to  20  feet 
intervals,  according  to  depth  of  water  and  strength  of  current,  and  were  connected 
by  stringers  lashed  to  them  with  light  wire  cables.  Where  deep  scour  occurred,  and 
in  repairs  to  lines  where  broken,  the  pil&s  were  driven  in  clumps  of  2  or  3  sticks,  as 
needed,  but  in  general  single  sticks  were  used,  driven  as  deep  as  possible,  the  pene- 
tnition  averaging  20  feet.  At  first  the  stringers  were  placed  Just  above  the  water, 
but  slight  rises  in  the  river  so  tnt<*rfered  with  work  that  they  were  afterwards 
allowed  to  clear  the  surface  by  12  to  IH  inches. 

The  panels  were  attached  directly  to  the  stringers  with  lashings  of  three-fourths- 
inch  rope,  the  tops  of  the  beams  resting  on  the  Btringersand  their  lower  ends  on  the 
river  bottom  above  the  line  of  the  piling,  the  slope  of  the  panel  depending  on  the 
depth  of  water  in  which  placed.  In  shoal  water  the  old  small  panels  were  used  and 
the  new  larger  sizes  in  greater  depths,  the  eeleotion  of  the  proper  panels  from  the 
barges  occasioning  slight  delay,  which  in  future  may  be  avoided  by  having  all  panels 
of  the  maximum  size  required.  In  shoal  water  this  will  give  them  a  very  fiat  slope, 
bat  it  is  not  a  disadvantage. 

The  first  jetties  placed  this  year  at  Turkey  Island  and  Seventy-six  Landing  were 
ballt  without  protection  to  the  river  bottom,  and  such  scour  occurred  in  the  deep  water 
as  to  break  the  lines  in  several  places.  Some  scour  had  been  anticipated,  and  to  pre- 
vent the  panels  as  they  work<*d  back  from  swinging  through  under  the  stringers,  a 
lower  stringer  of  very  heavy  poles  was  placed  agai  US  t  the  upper  side  of  the  piling,  about 
3  feet  from  the  bottom.  This  arrested  the  panels  in  a  vertical  position  and  immedi- 
»t«ly  directed  such  a  stream  of  water  against  the  bottom  at  the  base  of  the  piling 
that  it  was  quickly  scoured  so  deeply  as  to  weaken  the  latter,  and  the  line  gave  way. 
After  this  experience  the  use  of  the  secondary  stringer  was  abandoned,  tiie  panels 
▼sre  allowed  to  swing  through,  and,  being  partly  lifted  by  the  onrrent,  did  much  loss 
damage  and  were  afterwards  reset.  On  all  t  he  other  jetties  the  bottom  was  protected 
by  mattresses  3  to  6  by  10  feet,  made  of  brush  fascines,  one  mattress  loaded  with  stone 
Miog  attached  to  each  panel  before  it  was  placed.  They  were  very  efficient  and  in 
the  three  lower  Jetties,  8chenimans,  Goose  Island,  and  Hacker*s,  no  break  occurred. 
At  Stanton's,  however,  both  lines  were  broken  and  the  west  Jetty  was  repaired  by 
placing  a  mattress  140  by  16  feet  of  fascines  across  the  break  in  18  feet  of  water  and 
^ting  the  ends  of  the  panels  upon  it.  The  fascines  were  made  of  yopng  willows 
lM>QDd  with  hide  rope  in  6-inch  bundles,  the  brush  being  cut  on  the  bars  near  each 
work. 

^me  delay  in  the  rate  of  construction  is  made  in  attaching  the  mattresses  to  the 
Ptncls,  bat  immunity  from  scour  is  so  essential  as  to  overbalance  it.  To  sink  light 
woven  mats  in  long  lengths  previous  to  placing  the  panels,  somewhat  as  in  the 
rjpairs  to  the  Stanton  west  Jetty  referred  to.  is  probabl.v  quicker,  but  will  involve  a 
jjjishtly  increased  plant  (way  flats,  etc.)  and  force,  both  of  which  are  undesirable. 
Replant  used  with  each  party  (there  were  two  parties  in  the  field,  one  working 
vom  Tarkey  Island  to  Scbenimans,  the  other  to  Goose  Island  and  Hacker's)  was  a 
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full  tow  for  any  of  the  iowboats,  and  as  it  was  coDstaotly  moving  from  place  to  plaee 
it  was  essential  to  keep  it  below  this  limit.  Plant  for  one  party  consisted  of  3  pile 
drivers,  1  derrick  boat,  6  decked  flats,  1  steam  tender,  1  barge  of  pile  timber,  1  bwge 
of  panels,  1  fuel  barge,  1  lar^e  qnarter  boat,  and  a  crew  of  about  55  men  The  rate 
of  construction  for  each  party  was  about  150  feet  of  jetty  per  day.  At  the  close  of 
the  season  the  rate  of  removal  was  50  per  cent  greater. 

Three  lines — ^Turkey  Island,  Stanton  east  jetty,  and  Seventy-six  Landing  (the  firrt 
and  last  without  mattreitses) — were  all  started  from  the  east  bank  of  the  river  and 
projected  across  channels  deeper  than  10  feet  leading  into  side  chutes  part  of  whose 
waters  they  were  intende«l  to  divert  into  thesteamer  channel.  In  eacn  instance  the 
jetty  was  broken  for  100  to  200  feet  in  the  deep  water,  and  although  clumps  of  piles 
at  short  intervals  succeeded  in  holding  a  repaired  line  in  18  feet  depth  at  Stanton 
west  jetty^ yet  this  seemed  to  indicate  that  the  limiting  pressure  for  the  light  struc- 
ture used  was  reached  in  about  10  feet  of  water  and  that  to  sustain  the  pressures 
due  to  greater  depths  the  structure  must  become  much  heavier  and  more  expensive. 
The  lower  jetties  (Schenimans,  Ooose  Island,  and  Hacker's),  were  all  uiibroken. 
They  were  protected  at  bottom  by  facine  mats  and  were  located  on  bars  in  mid- 
river,  in  depths  from  3^  to  10  feet,  and  served  to  bring  the  crests  of  these  bars  to  the 
water  surface.  Their  e£fcct  was  quite  as  marked  as  that  of  the  jetties  connected 
with  the  shore. 

The  head  of  water  observed  in  the  jetties  did  not  exceed  6  inches,  but  the  currents 
along  their  lengths  and  around  their  lower  ends,  next  the  shoals^  were  very  strong. 
In  each  instance  the  line  was  given  an  inclination  to  direct  this  flow  toward  the 
shoal,  but  the  pour  was  so  close  around  the  end  of  the  jetty  that  its  effect  was  to 
give  width  to  the  channel  rather  than  to  deepen  it  at  a  distance  from  the  piling, 
the  latter  being  accomplished  by  the  damming  action  of  the  structure. 

In  removing  the  jetties  75  per  cent  of  the  piling  and  93  per  cent  of  the  panels  were 
re-covered,  and  10  per  cent  of  the  latter  will  require  repairs. 

But  few  changes  are  suggested  for  the  plant.  The  derricks  should  be  set  on  the 
newer  pattern  drivers,  as  their  hoists  are  quicker  and  stronger  and  have  one  more 
winch  head  than  those  on  the  old  driver.^.  The  derrick  booms  should  be  45  feet  in 
length,  which  is  5  to  10  feet  longer  than  those  in  service  last  season.  The  running 
gear  should  consist  of  two  whip  lines,  instead  of  one  whip,  and  a  double  boom  fall, 
all  to  be  of  li  inch  manila  rope,  which  will  insure  quick  and  safe  working. 

For  drawing  out  piling  at  the  close  of  the  season  the  blocks  used  were  much  too 
li^ht.  Strains  were  noted  as  high  as  15  tons  on  one  driver,  and  22  tons  on  two  drivers, 
with  water  jets  going  in  each  case  before  the  pile  could  be  started.  In  order  to  do 
quicklv  such  heavy,  rough  work,  extra  strong  double  and  treble  blocks  for  5-inch 
lines  should  be  provided. 


Table  of  work  done  during  ihefiecal  year  ending  June  SO,  1891 

'• 

Ste.  Gene- 

vlevr.  111. 

Hurdle 

No.  15. 

Ste.  Genevieve,  Mo. 

Hurdle 
Ko.  I. 

Hurdle 
No.  2. 

Hurdle 
No.  8. 

Hurdle 
No.  12. 

Hurdle 
No.  14. 

Hurdle 
No.  15. 

Lengths  of  work  projected feet.. 

EciuT valent  leugths  built do. .  - . 

^'ilfl'*  driven .- ^-r niin»^*er-- 

2,900 
(a) 

195 
8,383 

2,800 

2,000 

1,670 

33,428 

1,300 
150 
151 

2,398 

1,200 
(a) 

2,450 
(a) 

3,000 

1,000 

1,028 

17,458 

8,000 
600 

410 

Piles  re-coverod number.. 

7,045 

Bracea  placed .do. .  • . 

8 

45 



8tri ngers  placed do. . . . 

Fouudation    mattress    fiabrioated   and 
ennk linear  feet.. 

2,414 
300,863 

706 

81.600 

1,265 

47,050 

sunk square  feet . . 

Drift  mattress   fabricated  and  sunk, 
linear  feet 

650 
19,200 

860 

Drift  mattress  fabricated  and  sunk, 
so  uare  feet ................  ......•••«•• 

24,250 

Baukprotection  mattress  fabricated  and 
Hunk linear  feet.. 

■niiir s<ruare  feet . . 

r^nr^aina  nlAAMl ImeaT  feot. . 

230 
2,025 

"'"ito" 

5,250 

270 
4,590 

275 
8,250 

1,800 
28,600 

Do  SQ uare  feet. . 

Do square  feet.. 

Oradine linear  feet.. 

506 
26,020 

Do ..•••• ...  .cubic  yards. . 

1 

RiittrAfisAs  built. ... ...........number.. 

1 

1 

1 

1 

Pannla niaoed ..........do.... 

;!..'..*..i!;!;!... 

Panels  r»-covered ...■•...•. .do.... 

1 

1 

•Repairs. 
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Table  of  work  done  during  ike  fiscal  year  ending  June  SO,  1S97— Continued. 


Tiengthii  of  work  projected feet. 

EaaiTalent  lengthn  built do 

Piles  drlvMi namber. 

Piles  driven,  penetration feet. 

Piles  ro-ooverod number. 

Braces  placed do — 

Strinffora  placed do... 

Foundation    mattress    fabricated  ivnd 

sunk linear  feet . 

Foundation    mattress    fabricated    and 

sunk square  feet. 

Drift  mattress   fabricated  and  sunk, 

Unea  r  fee t 

Drift  mattress  fabricated  and  snnk, 

square  feet 

Bank-protection  mattress  fabricated  and 

suBK linear  feet. 

Bank-protectioQ  mattress  fabricated  and 

sunk square  feet.. 

Curtains  placed linear  feet. 

Do square  feet. 

Stone  reyetment  placed linear  feet. 

Do square  feet. 

Grading linear  feet. 

Do cubic  yardfl. 

Buttresses  built number. 

Panels  placed do... 

Panels  re-covered do... 


Ste.  Crene- 
vieve,  Mo., 
bank  pro- 
tection. 


295 


295 
24,970 


250 
7, 5(H) 


Cboster, 
HI.,  bank 
protection. 


6,000 
3.310 


8,810 
413, 750 


3,310 
75,560 


Powers 

Island,  Mo. 

hurdle. 


1,600 

1,600 

3.525 

65,353 


413 


2,510 
371, 175 

4,421 
117, 526 


1,450 
7,180 
1,160 
49,860 
1,383 
4.870 


Portable 
jetties. 


6,600 
6,560 

8115 
16,84)0 

502 


209 


670 
621 


Total. 


7.823 

145,865 

692 

461 


5,631 
759,638 

7,196 
208,026 

3,606 

488,720 

3,750 

42,995 

6,676 

172,430 

1,383 

4,870 

8 

670 

621 


Tahle  ofjettieSf  fiscal  year  ending  June  SO,  1897, 


Location. 


Lengths. 


Dates  of— 


Channel  depthsa 
when- 


Placing. 


Bcmoval. 


Placed. 


Re- 
moved. 


Gain  In  channel  depth. 


Total 
indura- 
tion of 

jetty. 


Due  to 
oscilla- 
tion on 
local 
gauge. 


Due  to 

jetty. 


Turkey  Island 

Stanton's  East 

Stanton's  West... 

Seventy-six  Land- 
ing   

Shenimons 

Goose  Island 

Hooker  Island 


Feet. 
1,150 
1,000 

460 

750 
1,000 


Sept.  12-15 
Oct.    23-30 

Nov.      4-9 


Oct 
Oct. 


1-8 
14-20 


a^  /Oct.    17-2n 
*^   \Nov.    9-11/ 


Nov.  16-20 
Dec.  2-6 
/Nov.  281 
\Do«.  3J 

Nov.  23-26 
Nov.  27-30 

Nov.  23-26 


I'^SolS^t.'^ii}   Nov.  17-21 


Total. 


6,560 


Feft. 

8 
6 

6 
6 


Feet. 

10 

? 
8 


Feet. 


Feet. 

1 

i 


Feet. 


? 


S 

8 

H 

1 


Location. 


Local  gauge  at  time  of— 


Placing.      RemovaL 


St  Louis  gauge  at  time 
of— 


Placing.      Bemoval. 


Depths 
in  which 
jetty  was 

placed. 


Turkey  Island 

Stan  ton*s  East 

Stonton's  West 

Seventy-six  Lamling 

Shenimans 

Goose  Island 

Hacker  Island 


M42.76 

M41.90 

M41.90 

e  115. 35 

d7.6 

«94.00 

S93.16 


M43.60 
6142.85 
6142.R5 
e  114. 76 
d7.7 
«94.30 
S94.60 


171.70 
171. 01 
171.01 
172.85 
172. 26 
172. 10 
170.80 


172.90 
171. 70 
171.70 
172.55 
172.10 
172.56 
172.90 


Feet. 
4-16 
3-12 
2-8 
4-12 
3-6i 
(^-9 


aChitnnel  depths  takou  from  steamer  leadline  soundings. 

ft  Little  Rock. 

e Grand  Tower. 

dCape  Girnrdeau. 

•Commerce.  Digitized  by 


Google 
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Table  of  material  expended,  fiscal  fear  1896-97, 


Michael 
Land- 
ill  l?« 
Mo., 
luinlle. 


Ste. 
Gene- 
vieve, 

111., 
luinlle. 


Ste.  Genevieye, 
Ma 


Hurdle, 


Bank 

piotoo- 

tion. 


Cliester, 
Mo., 
benk 

proteo- 
tian. 


Powers 
lalAnd, 

Mo., 
banUee. 


Port- 

able 

Jettiea. 


Total. 


Snbaiatence,  rations nomber . . 

Bmah cords . . 

Piiea number.. 

Do feet.. 

Stone cubic  yards. . 

Bople pounds . . 

Wire do.... 

Iron  and  steel do — 

Nails do... 

Spikes do.... 

Screw  bolts nnmbor., 

Do pounds., 

Clevises number., 

Lumber feet.. 

Coal bnsbels. 

Coal^blacksniitirs pounds.. 

Ice do.... 

Miscellaneous  material 


5,277 

1, 815. 8 

1,868 

77. 701 

3,424.0 

1,500 

4,706 

81 

1,740 

4, 510 


664 

150 
104 
4,640 
442.7 
700 
985 


8,660 

2,549.8 

1,350 

58,855 

7,093.1 

3,148 

12,390 

275 


266.8 


5,202 

4,484.6 


543.6 
'"556 


6, 886. 2 
2.450 
9,700 


6.877 

"'243 

13,096 

120 

10,000 

7,800 

30 


556 


300 
6,431 

200 
84,  000 
$38.46 


300 


10,000 
$5.00 


4,050 

55 

330 

44 

336 

6,696 

25 

155,000 

$145. 17 


170 


4,660 


500 
1,866 


10,000 


66,000 
$80.00 


19,779 

6,093.2 

3,875 

165,011 

15,519.3 

6,200 

27,505 

381 

86 

11,352 

720 

4,664 

356 

1,200 

16,016 

575 

290,050  65,620 
$884. 30,$300. 66 


000 


1,106 
13,606 


46.882 

15,3.79.6 

7.440 

319, 303 

34,029.7 

2.1,998 

63,642 

767 

1,826 

25,787 

775 

4,994 

400 

3,442 

42,394 

800 

670,670 

$853.49 


Very  respectfally,  yoar  obedient  serrant, 


Ml^.  THOS.    H.    IlANDnURYy 

Corps  of  Engineers^  U»  8»  A, 


Wm.  8.  Mitchell, 

Assistant  Engineer. 


BEPOBT  OF  MB.  JOHN  O.  HOLMAN,  ASSISTANT  BNGINBEB,  ON  SUBYBT  AND  GAUGES. 

St.  Louis,  Mo.,  June  30^1897. 

Majob:  I  have  the  honor  to  submit  the  following  report  of  the  survey  between 
Red  Rock  and  Cairo,  and  in  connection  therewith  a  report  on  gauges,  test  borings  at 
Grand  Tower,  and  low-water  discharge  measurements  at  St.  Louis. 

The  survey  consisted  of  triangnlation,  topography,  and  hydrography.  The  trian- 
gulation  was  carried  only  from  Thebes  to  Cairo.  Most  of  the  stations  were  situated 
on  the  main  banks  of  the  river,  and  where  likely  to  remain  permanent  for  several 
years  were  marked  by  a  gas-pipe  hub  1^^  inches  in  diameter,  covered  by  a  cast-iron 
cap  lettered  U.  S.  The  permanent  stations  on  the  rock  shore  between  Commero-e 
and  Thebes  were  markea  by  a  triangle  cut  in  the  stone  with  hole  drilled  in  center. 
The  main  chain  of  the  triangnlation  between  Thebes  and  Cairo  is  comi>osed  of  90 
stations  connected  by  10  single  triangles  and  44  quadrilaterals.  Thiiirr-three  of 
these  stations  are  permanent.  £ight  more  permanent  stations  back  from  the  river 
Itank  are  located  by  auxiliary  triangles,  and  8  objects,  such  as  spires,  chimneys,  and 
flagstaffs,  are  located  by  intersections. 

The  instrument  used  was  a  Buff  &  Berger  transit  theodolite,  7-inch  horizontal 
Hmb,  with  verniers  reading  to  ten  seconds.  Angles  were  measured  in  order  around 
the  station,  right  to  left  direct  and  left  to  right  reversed.  Two  sets  on  different 
parts  of  the  limb  were  taken  at  each  station,^,which  gave  4  pointings  and  8  readings 
on  each  target.  In  nearly  all  the  sights  the  pole  of  the  target  could  be  bisected  at 
its  foot,  doing  away  largely  with  errors  in  phase  and  plumbing  of  the  target.  The 
desired  limit  of  the  closure  of  the  triangle  was  ten  seconds,  but  extra  sets  had  to  be 
taken  at  several  stations  to  obtain  this  result,  as  the  work  was  carried  on  under 
nearly  all  conditions  of  weather. 

The  work  depends  on  the  secondary  triangnlation  of  the  Mississippi  River  Com- 
mission. (Report  Chief  of  Engineers,  1884. )  The  length  and  azimuth  of  the  Dickey- 
Rouse  line,  in  their  fifth  triangle  above  Cairo,  and  the  geodetic  coordinates  of  its 
extremities  were  used  in  the  office  reduction  of  the  triangnlation  from  Cairo  to  the 
connection  with  the  Commerce-Hafner  line  in  their  sixteenth  triangle  above  Cairo. 
Tlie  latter  line  was  used  as  the  base  in  commuting  the  Commerce-Thebes  stretch. 
Single  triangles  were  adjusted  to  closure  by  giving  equal  weight  to  each  angle,  and 
the  qnadzilaterals  were  adjusted  by  the  method  given  in  Johnson's  Surveying,  pages 
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I94-6OO.    Tba  diaoiepanoiM  on  the  Commeree-Hafaer  line,  aa  computed  from  the 
Dickey-Boaae  bane,  are  as  folio wa: 

Distance,  phia.... metera..  0  .04 

Azlinutb,pln8 U".15 

Latitude,  plna O^'.OO 

Lon^tade,  minna • 0".05 

The  topography  waa  delineated  by  the  piane  table.  The  field  work  began  at  Com- 
meroe,  and  the  field  reduction  of  the  triangulation  between  that  point  and  Cairo  and 
also  between  Commerce  and  Thebes  was  used  in  the  proje^ction  of  the  plane  table 
charts.  The  topography  included  the  bar  and  shore  lines  and  the  general  features 
within  200  to  600  feet  of  the  bank  on  the  main  shore  and  large  islands.  The  bluff 
contours  and  general  topography  not  Included  b^  the  survey  was  copied  from  the 
maps  published  by  the  Mississippi  Kiver  Commission.  Owing  to  the  near  approach 
of  the  winter  season,  the  survey  above  Thebes  was  not  as  complete  as  below  that 
point,  except  in  the  reaches  between  Cape  Rock  and  Moccasin  springs  and  between 
Red  Rook  and  Seventy-Six  Landing.  The  survey  above  Thebes  was  baaed  on  the 
coordinates  of  precise  bench  marks,  stone  line  benches,  and  flag  stations  published 
by  the  Mississippi  River  Commission. 

The  soundings  on  each  map  or  plane-table  chart  were  reduced  to  the  average  of 
the  stages  on  the  nearest  gauge  for  the  days  on  which  the  sounding  was  done.  The 
•onndings  were  taken  in  the  low-water  channel  and  in  cross-section  lines  spaced 
about  1,000  feet  apart;  they  were  located  by  two  transits  set  up  at  triangulation 
stations  or  at  flag  stations  used  in  the  plane-table  work. 


OAUGBS. 


There  are  20  gauges  now  in  service  on  the  Mississippi  River  between  the  Ohio  and 
Missouri  rivers,  of  which  13  were  maintained  during  the  entire  fiscal  year.  They 
are  given  below  in  their  order  downstream : 


Location  of  gauge. 


Chain  of  Rooks.  Missotiri 

Biasells  Potnt.  HiMoari 

St.  Louis,  Mo 

Sopply  Bopot,  Miiisoari 

Jeflorion  Bamcka,  Ho 

Waters  Point,  Misflouri 

Cornice  Bock.  Missouri 

BriekeyaMUtMis«>ari 

Little  Book,  Mo 

BaatKaakaskia.  m 

Cbeator,  HI 

Bishops,  Mo 

Devils  Backbone,  Missouri 

Oraud  Tower,  Ul 

Mooeaain  Springs,  Mo 

Cape  Qiraraeau,  Mo 

Grays  Point,  Mo.  (Engineer)... 
Grays  Point,  Mo.  (Commission) 

Coinmarce,  Mo 

Thompoona,Mo 


Miles  from 
Ends  Bridge. 


High 
stage. 


9.7 

3.8 

Eads 

0.4 

3.1 

10.7 

21.3 

81.3 

48.8 

53.8 

82.7 

60.5 

78.1 

84.7 

08.6 

112.0 

125.5 

180.6 

181.8 

188.6 

156.7 


Low 
slafio. 


10.2 

3. 3 

Bridge. 

8!l 

las 

21.8 
32.1 
45.4 
56.2 
66.1 
73.0 
82.1 
80.4 
103.4 
117.2 
131.1 
136.6 
187.8 
144.6 
163.8 


MainUined  by— 


St.  Louis  Water  Dopartment. 
Do. 

Engineer  Department,  Vicksburg. 
Eugiucer  Departjnent,  8t.  Louis. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Woatber  Bureau. 
Engineer  Department,  St.  Louia. 

Do. 

Do. 

Do. 
Mississippi  River  OomniinHion. 
Engineer  Department,  St.  Louis. 
Mississippi  Kiver  Comiuission. 
Engkieer  Department,  St.  Louis. 


The  ganffes  at  Thompsons,  Commerce,  Moccasin  Springs,  and  Grand  Tower  were 
establiuied  during  the  present  fiscal  year.  The  latter  gauge  has  been  maintained 
several  ^ears  bv  the  employees  of  the  Grand  Tower  Coal  Company,  but  without  level 
connection.  The  gauge  at  Devils  Backbone  was  not  fully  established  and  is  not 
included  in  the  table  of  slopes  given  later.  The  Engineer  gauge  at  Grays  Point  was 
abandoned  in  favor  of  the  Mississippi  River  Commission  gauge  at  the  same  locality, 
whioh  had  previously  been  abandoned  by  the  Commission  shortly  after  the  establish- 
ment of  the  gauge  at  Cape  Girardeau. 

The  survey  of  1889  above  Eads  Bridge,  the  low- water  plane-table  survey  of  1895 
between  that  point  and  Bishops  and  the  surveys  of  1896  below  the  latter  point  were 
used  in  obtaining  the  gauge  distances.  The  low-water  distance  was  measured  on 
the  line  of  the  low -water  channel  except  at  Grand  Tower  Island  where  the  channel 
in  the  main  river  was  used  instead  of  the  steamboat  channel  which  passes  back  of 
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the  island  during  low  stages.  The  high-water  distance  was  measured  on  a  line  mid- 
way hetween  the  main  banks  in  which  the  limit  line  of  the  contraotioii  works,  either 
constmoted  or  projected,  was  used  as  the  main  bank  of  the  river.  The  midway  bank 
distance  is  4.4  miles  less  oetween  Eads  Bridge  and  Cairo  Point  than  given  in  previous 
tables,  the  difference  arising  partly  from  changes  at  Fish  Bend  and  the  head  of 
Kaskaskia  Cnt-off  and  partly  from  the  straightening  of  the  channel  dae  to  the  works 
of  improvement. 

Table  of$lope9  hetween  gaugee  at  low  and  high  etagee  during  ihejleeal  year  1897, 


Slope  in  feet  per  mile.    Stage  on  the 
St.  Louis  gauge. 


4.4. 


KOT.l. 


24.8. 


Jan.?. 


S3. 8. 


Mar.  28. 


80.9. 


May  2. 


Oaoge 
oecillatloB 
from  Nov. 
1  to  May  2. 


From  Chain  of  Kocka . . , 

To  Biftsellft  Point 

Thence  to  St.  Loaia 

Supply  Depot 

Jefferson  Isarracks. 

Waters  Point 

Cornice  Kock 

BrickeysMlU , 

Little  Kock 

Bast  Kaskaskia 

Chester 


Biflho 


ope 
idl 


Grand  Tower 

Moccasin  Springs . . 

Cape  Girarnean 

Grays  Point  (Com) . 

Commerce 

Thompsons 

Cairo  Point 


1.22 
.18 
.16 
.88 
.48 
.76 
.62 
.64 
.09 
.84 
.48 
.67 
.68 
.69 
.87 
.22 
.77 
.78 


0.68 
.87 
.24 
.48 
.68 
.68 
.69 
.74 
.83 
.73 
.46 
.60 
.61 
.61 
.67 
.71 
.67 
.64 


0.64 
.46 
.81 
.64 
.62 
.60 
.60 
.70 
.66 
.73 
.45 

,  .68 
.66 
.42 
.47 
.84 
.18 
.12 


0.46 
.78 
.66 
.66 
.66 
.67 
.60 
.80 
.63 
.76 
.48 
.64 
.64 
.61 
.60 
.66 
.69 
.46 


23.  OS 

28.66 

26.50 

25.15 

23 

22.80 

24.50 

23.80 

21.66 

86.66 

23.00 

23.95 

23.10 

22.56 

83.80 

22  60 

19.60 

28.60 


The  slope  between  the  ganges  at  Cairo  and  Belmont  on  the  dates  given  in  the 
above  table  was  accepted  as  tlio  slope  in  the  Ohio  River  below  Cairo.  The  elevation 
of  the  water  surface  at  Cairo  Point  found  by  this  method  was  used  in  obtaining  the 
slope  below  the  gauge  at  Thompsons. 

The  second  column  is  the  slope  at  the  crest  of  a  quick  rise  when  the  slope  below 
Commerce  was  not  influenced  by  a  high  stage  in  the  Ohio  River.  The  third  column 
is  the  slope  at  the  crest  of  a  wave  which  reached  the  mouth  of  the  Ohio  two  davs 
after  the  crest  of  the  flood  in  that  river,  and  shows  the  extent  of  the  back  water  in 
the  Mississippi.  The  fourth  column  is  the  slope  at  the  highest  staee  on  the  St.  Louis 
gauge  in  1897  and  after  the  subsidence  of  the  flood  in  the  Ohio.  The  last  column  is 
the  oscillation  at  each  gauge  between  the  low  reading  of  November  1  and  the  high 
of  May  2. 

The  first  column  is  the  low-wat>er  slope  at  the  stationary  period  which  prevailed 
November  1,  the  lowest  sta^e  on  the  St.  Louis  gauge  during  the  fall  season.  The 
large  slope  above  Bissells  Point  and  the  small  slope  below  remains  about  the  same  as 
in  previous  years.  The  greatest  change  is  between  Little  Rock  and  East  Kaskaskia, 
where  the  slope  has  been  increased  by  the  shortening  of  the  low- water  channel,  the 
fall  of  10  feet  between  these  gauges  remaining  the  same  during  the  years  1893  to 
1896.  The  low- water  slope  between  Thompsons  and  Cairo  Point  varied  Arom  0.91 
when  both  rivers  were  low  to  0.11  when  the  Ohio  was  high. 

The  low- water  plane  of  the  river  immediately  below  St.  Louis,  which  has  been 
changing  since  the  establishment  of  the  gauges  in  1891,  continues  this  year  with  a 
decided  change.  Thu  readings  of  4.4,  3.4,  5.4,  and  1.9  on  the  gauges  at  St.  Louis, 
Jefferson  Barracks,  Waters  Point,  and  Cornice  Rock  on  November  1  of  thia  fiscal 
year  have  been  reduced  by  1.4  feet  in  the  following  table: 

Low-water  gauge  readings  1891  to  1896, 


1801. 

1892. 

1893. 

3.13 
2.73 
4 
2.43 

1894. 

2.50 
1.50 
4 
1.90 

1895. 

1896. 

StLonls 

4 

4.03 
4 
4.15 

8.72 
3.65 
4 
8.77 

2.30 
1.05 
4 
1.06 

8 

JsfTerson  liarraclcB        ..   ........................... 

2 

Watnra  Point 

4 

Cornice  Rock 

.60 
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TB8T  BORINGS  AT  GRAND  TOWER. 

The  borinfi^  at  the  head  of  Grand  Tower  Island  were  taken  to  ascertain  the  character 
of  the  river  bed  and  the  low- water  ehannel  depth  which  could  be  secured  over  the 
roek  bottom  by  dredging  the  main  channel  of  the  river. 

The  borings  were  made  with  the  jet  pipe  of  a  pile  driver.  The  weight  of  the  pipe, 
aided  by  the  jet  of  water  passing  through  it,  easily  penetrated  most  of  the  material 
encountered  down  to  laree  bowlders  or  to  solid  rock.  The  depths  at  which  the  differ- 
ent strata  of  sand,  gravel,  sravel  mixed  with  bowlders,  and  solid  rock  were  encoun- 
tered were  noted  by  the  "feel''  of  the  jet  pipe,  1.  e.,  the  resistance  and  the  sounds 
noticed  by  those  handling  the  pipe. 

The  borings,  300  in  number,  were  scattered  irregularly  over  the  rock  ledge  which 
extends  across  the  river  from  the  ''bullheads,"  opposite  Grand  Tower,  diagonally 
downstream  to  the  head  of  the  island.  The  boring  developed  a  channel  over  the  low 
part  of  this  ledge  not  quite  300  feet  in  width  and  10  feet  in  depth  below  the  zero  of 
the  Grand  Tower  gauge,  which  could  be  secured  by  dredging  material  composed 
mostly  of  sand  and  gravel,  with  occasional  beds  of  bowlders  and  hardpan,  to  an 
average  depth  of  9  feet.  At  low  stages  of  the  river  the  Grand  Tower  gauge  registers 
0.5  feet  more  than  the  St.  Louis  gauge. 

DISCHARGE  MEASUREIIBNTS. 

The  discharge  measurements  were  taken  near  Sydney  street,  St.  Louis,  December 
16  and  17, 1896.    Previous  measurements  by  this  office  give  the  folio wi  ng  comparisons : 


.Louis. 

Bate. 

Method. 

Stage. 

Width. 

Aiea. 

Velocity 

per 
secODd. 

Di«|. 
charged. 

Deo.  14,1880 

Doable  floete 

FmL 
5.4 
2.7 
5.5 
6 

F€H. 
1,920 
1,855 
2,069 
2.062 

£,940 
23,040 
27,680 
29,810 

Feet. 
1.71 
2.20 
2.41 
2.40 

Oh.  ft. 
51,240 
48,000 

Get.  25,1805 
Dec  18,1896 

do 

Rod  floats 

66,600 

Deo.  17,1896 

do 

71,500 

Field  operations  covered  a  period  of  three  months  from  September  1.    The  office 
force  consisted  of  the  assistant  engineer  in  charge,  3  transitmen,  and  3  rodmen,  with 
a  total  of  31  in  the  party.    This  number  was  increased  to  42  while  taking  the  borings 
at  Grand  Tower  during  the  month  of  November. 
Very  respeotftilly,  your  obedient  servant, 

John  O.  Holman,  Auisiani  Engineer. 
Mi^.  Th08.  H.  Handbury, 

Corps  of  Engineered  U.  8.  A. 


REPORT    OF    MR.  B.  D.   UBBY,  ASSISTANT    ENGINEER,    ON    PROCURING    BRUSH    AND 
STONE  FOR  WORKS  OF  IMPROVEMENT. 

Ste.  Genevieve,  Mo.,  June  SO,  1897. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  procur- 
ing brush  and  stone  during  the  fiscal  year  ending  June  30, 1897: 


PROCURING  BRUSH. 

At  the  beginning  of  the  fiscal  year  two  brush  forces  were  in  the  field.  Of  these, 
brush  force  No.  1  was  working  at  Eliza  Towhead,  and  remained  in  that  locality 
nntil  September  14,  when,  in  order  to  bring  the  party  nearer  the  works  of  construc- 
tion, it  was  moved  to  Liberty  Island,  where  operations  were  carried  on  until 
instructions  to  disband  the  party  were  received.  Active  field  work  closed  on  Octo- 
ber 16,  and  on  October  21  the  outfit,  with  the  exception  of  derrick  boat  No.  1,  was 
towed  to  winter  harbor. 

Derrick  boat  No.  1  was  taken  to  the  engineer  depot  for  repairs. 

Operations  at  procuring  brush  for  the  spring  season  were  not  commenced  until 
June.  Brush  force  No.  1  was  reorganized  on  June  1,  and  on  June  3  was  taken  to 
Turkey  Island,  where  the  procuring  of  brush  was  carried  on  until  June  15.  The 
ground  being  too  soft  for  farther  work  at  this  locality,  the  party  was  moved  to  the 
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head  of  Fish  Bend  on  June  15,  where  operations  wece  carried  on  daring  the  remain- 
der of  the  fiscal  year.  Brnsh  force  No.  1  procured  dnrine  the  year  17.352.9  cords  of 
brush.  That  which  was  obtained  at  Eliza  Towhead  was  larger  than  nas  been  used 
heretofore,  and  while  no  difficulty  was  experienced  in  handling  it  at  the  derrick 
boat,  the  work  in  the  woods  was  very  heavy,  and  this,  in  combination  with  the  hot 
weauier,  caused  no  little  trouble  in  maintaining  a  good  working  force  of  laborers. 

The  brash  procured  at  Liberty  Island  was  mostly  of  good  siase  and  quality  for 
matitress  building. 

Brash  f<»ce  No.  2,  at  the  opening  of  the  fiscal  year,  was  procuring  brnsh  at  Fairy 
Island.  From  this  locality  it  was  moved,  on  J  aly  14,  to  Moro  Island,  and  on  July  18 
to  Wilkinsons  Island,  where  work  was  carried  on  until  Augiiat  10.  On  August  11 
the  party  was  moved  to  Jones  Point,  where  it  remained  until  September  10,  when 
the  force  was  disbanded  and  the  outfit  was  taken  to  Liberty  Island,  and  from  that 
place  was  taken  to  winter  harbor  with  the  outfit  of  brush  force  No.  1.  This  party 
procured  9,546.1  cords  of  brush. 

With  the  exception  of  hot  weather,  the  fall  season  and  also  the  stage  of  the  river 
that  prevailed  daring  the  fall  season  were  very  favorable  for  obtaining  brush  at  those 
localities  where  work  was  carried  on.  Heavy  rains  or  any  considerable  rise  of  tlie 
river  would  have  interfered  seriously  with  the  operations  of  brush  force  No.  1  at 
Eliza  Towhead  and  Liberty  Island,  and  of  No.  2  at  Jones  Point. 

On  accoant  of  the  high  stage  of  the  river  during  the  early  spring  most  of  the  land 
on  which  suitable  brush  is  to  be  found  was  overflowed,  and  the  ground  was  still 
very  soft  when  operations  began  in  Jane,  but  localities  were  found  at  which  brush 
oon'ld  be  obtained  in  snfficient  quantity  to  supply  the  works  of  construction. 

During  the  fiscal  year  26,899  cords  of  brush  were  procured. 

PROCURING  BTONK. 

Daring  the  months  of  July  and  August  and  until  September  8  work  at  Little  Rock 
Quarry  was  carried  on  with  a  force  of  about  140  men  of  all  grades. 

On  September  8  instructions  were  received  to  disband  the  force.  This  was  done 
as  soon  as  the  plant  and  tools  had  been  properly  taken  care  of. 

The  only  work  done  during  the  winter  and  until  June  was  to  watch  and  care  for 
the  engineer  property  at  the  quarry. 

On  June  1  a  small  force  was  organized,  and  work  was  resumed  and  carried  on 
during  the  remainder  of  the  fiscal  year. 

Operations  were  confined  throughout  the  year  entirely  to  the  lower  quarry,  the 
demand  for  stone  not  being  sufficient  to  require  an  extension  of  the  work  to  the  upper 
quarry. 

In  the  operations  of  quarrying  during  the  fall  season  three  steam  drills  were 
employed  and  were  in  constant  service,  steam  for  running  them  bein^  supplied  from 
the  stationary  boiler,  from  a  pile-driver  boiler,  ox  from  a  portable  boiler,  as  circum- 
stances made  most  convenient. 

Hand  drilling  was  employed  for  block  holing,  and  in  locations  not  easily  accessible 
with  a  steam  drill. 

During  the  fall  season  a  very  large  part  of  the  excavating  was  done  by  a  water  jet 
from  a  pile-driver  pump.  This  method  of  removing  the  earth  from  the  top  of  the 
ledge  was  found  to  be  much  more  economical  than  by  thftuse  of  shovel  and  pick. 

With  the  small  force  employed  in  June  only  one  steam  drill  was  in  sei^vice,  and  the 
pump  used  for  excavating  was  not  employed. 

The  loading  of  stone  on  barges  was  done  entirely  by  steam  derrick. 

During  the  fiscal  year  there  were  procured  28,188.8  cubic  yards  of  stone. 
Very  respectfully,  your  obedient  servant, 

£.  D.  LiBBY,  A9»%8tant  Engineer. 

Mi^.  Tro8.  H.  Handbitrt, 

Corps  of  Engineers,  U,  S.  A, 


REPORT  OP  MR.   C.   D,   LAMB,   8UPER1NTRNDENT  UNITKD  STATES  SUPPLY  DEPOT. 

St.  Louis,  Mo.,  June  SO,  1897. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  the 
supply  depot  during  the  fiscal  year  ending  June  30.  18!)7. 

The  emploj[ees  on  the  work  July  1  inoladed  31  carpenters,  8  machinists,  and  32 
laborers.  This  force  was  increased  temnorarily  as  the  work  required,  but  after  the 
plant  had  been  prepared  for  service  in  tne  spring  it  was  reduced  to  4  machinists,  20 
carpenters,  and  about  25  laborers,  besides  the  office  force,  watchmen,  etc.^  and  work 
was  continued  until  the  close  of  the  year. 
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The  woTk  done  upon  the  plant  during  the  year  is  divide<l  into  four  olasses:  Con- 
Btruction,  equipping  for  service,  extraordinary  repairs,  and  ordinary  repairs,  whioh 
inelndee  watching  and  care  of  property.  Lahor  waa  alBo  employed  in  handling 
materials  and  supplies  of  variooa  kinda. 

CONSTRUCTION. 

Portable  jettiea.—The  construction  of  Jetties  was  begun  in  July  and  completed  early 
in  November. 

Eight  thousand  linear  feet  was  made  in  gates  or  panels  each  10  feet  long,  200  of 
these  gates  being  18  feet  wide,  and  the  remaining  600  each  U  feet  wide,  all  of  No.  14 
corrugated  iron  riveted  to  steel  I-beams  6  inches  deep. 

The  beams  for  the  smaller  sates  were  16  feet  long  and  weighed  12^  pounds  per 
linear  footy  and  they  projected  12  inches  beyond  the  corrugated  iron  on  each  side 
with  clevises  of  one-half-inch  iron  in  each  end  for  convenience  in  handling. 

The  larger  gates  were  made  in  the  same  way,  but  the  beams  were  20  feet  long  and 
weighed  about  15  pounds  per  foot. 

AU  of  the  iron  used  was  painted  with  one  coat  of  red  oxide  of  iron,  and  another 
eoat  was  applied  to  the  finished  gates. 

The  eost  of  these  Jetties  on  board  a  barge  ready  for  use  was  about  $19  per  square, 
or  $26.60  for  each  of  the  14-foot  and  $34.20  each  for  the  18-foot  gates. 

About  750  of  these  gates  were  sent  out  for  service  and  retume<l  at  the  close  of  the 
season.  Many  of  them  were  found  so  buckled  and  twisrted  by  the  strains  to  which 
the^  were  exposed  that  they  must  be  taken  apart  and  straii^litened,  and  it  seemH 
advisable  to  stiffen  them  by  channels  or  plates  across  the  ends  of  the  beams.  This 
work  could  be  done  at  a  cost  of  about  $5  per  gate  and  would  greatly  increase  their 
strength. 

The  gates  made  in  1895  of  No.  16  iron  were  badly  torn,  and  many  of  the  sheets 
can  not  be  made  suitable  for  use,  and  should  be  replaced  with  new  ones  of  No.  14 
iron  or  even  heavier  if  it  can  be  procured. 

TooU  and  applianeeB, — ^Three  derricks  were  made  and  set  up  on  pile  drivers  Nos.  7, 
15,  and  19  for  nandling  portable  jetties.  They  were  made  of  different  sizes,  the  most 
satisfactory  for  the  purpose  having  a  35-foot  mast  and  45-foot  boom. 

Tools  of  all  kinds  were  made  for  use  on  the  plant  as  required,  including  blocks, 
fire  tools,  chains,  cant  hooks,  jackscrews,  etc. 

BQTTIPPINa  FOR  SERVIOB. 

Dredge  Ko  1. — This  was  designed  for  use  as  a  jet  dredge,  and  was  equipped  on 
barge  No.  142,  the  cabin  being  built  here,  and  most  of  the  machinery  purchased.  It 
was  pulled  out  on  the  ways  during  the  last  fiscal  year  and  strengthened  by  the  addi- 
tional fore  and  aft  bulkheads  and  heavy  oak  boiler  beams. 

The  cabin  was  90  feet  long,  20  feet  wide,  and  12  feet  high,  with  skylights  and 
canvas  roof. 

The  jets  are  ftimished  by  two  centrifugal  pumps,  36  inches  diameter,  with  suctions 
15  inches  in  diameter  located  on  the  side  of  the  barge  amidships. 

The  discharge  pipes  are  each  15  inches  in  diameter  and  run  parallel  to  each  other 
back  to  the  stem,  where  they  are  divided  into  two  12-inch  streams  and  pass  through 
flat  nozzles  with  openings  3i  by  18  inches. 

Each  pump  is  driven  by  an  '^  Ideal"  engine  with  a  14  by  15  inch  cylinder  conpled 
to  the  shaft  and  taking  steam  from  a  battery  of  two  boilers  of  ordinary  marine 
type,  each  42-inoh  diameter,  by  28  feet  long. 

The  dredge  is  lighted  by  a  "Brush"  focussing  headlight,  and  3  "Adams  Bagnel " 
arc  lights,  all  of  2,000  oancllepower,  with  24  incandescent  lamps  in  the  cabin. 

The  current  for  these  lights  is  famished  by  a  9  kilo- watt  c^uadripolar  "Western  " 
dynamo,  driven  by  a  7  by  10  inch  "Ideal"  engine. 

Two  hoisting  engines  with  7  bv  10  inch  cylinders,  taken  from  pile-drivers  Nos.  18 
and  21,  are  set  up  on  the  stern  for  use  with  the  derricks  in  handling  the  discbarge 

gipes,  and  a  "Providence"  capstan  with  5  by  7  inch  cylinders  on  the  bow  for  use 
I  pulling  the  dredge  into  any  desired  position. 

Vredge  Xo,  f. — This  dredge  is  equipped  on  barge  No.  143  which  is  of  the  same  size, 
and  strengthened  in  the  same  manner  as  No.  142,  but  the  cabin  is  built  2  feet  wider 
than  that  of  dredge  No.  1.  It  is  designed  for  use  as  a  suction  dredge ;  the  material 
removed  being  drawn  through  the  pump  and  carried  away  in  the  discharge  pipe. 

It  is  ftimisnedwith  one  c(*ntrifugal  pump  48  inches  in  diameter,  with  a  20-inch 
supply  pip^  receiving  over  the  bow  through  4  flattened  cast-iron  intakes,  each  about 
5i  by  30  inches  wide. 

The  discharge  20inch  diameter  at  the  pump  was  enlarged  to  24  inches  and  run 
back  through  a  swivel  pipe  at  the  stern  into  iron  pipe  carried  on  flats.    Five  hnn- 
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The  two  TK>rtable  bnildings  near  the  offiee  were  taken  down  and  aet  up  in  one 
building  below  the  wall  just  north  of  the  platform.  Ite  floor  was  plaood  at  a  d6-lbot 
stage,  which  gives  aboat  6  feet  of  headroom  underneath,  sufficient  space  in  which  to 
store  the  castings  kept  in  stock. 

The  blacksmith  and  sheet  iron  shops  alongside  the  platform  wero  raised  to  a  33- 
foot  stage. 

The  iron  roofs  of  all  permanent  buildings  were  painted. 

Bev^n  clamps  of  mooring  piles  were  driven  along  the  river  front  for  ftMtenings. 

A  steam  hammer  was  set  up  in  the  blacksmith  shop,  taking  steam  from  the 
machine  boat.     It  has  a  400-pound  ram  with  an  8  by  18  inch  steam  cylinder. 

The  bins  and  pi^ouholes  in  the  warehouse  were  increased  to  about  400,  which 
hold  the  stock  of  pipe  fittings,  etc.,  required. 

Toois  and  appUanoea, — AH  the  tools  necessary  for  use  here  and  on  constmetion 
works  were  repaired,  stored,  or  issued  as  required. 

Boarding  ou^/.— The  laundry  boxes,  tables,  benches,  bunks,  stovepipe,  and  other 
boarding  outfit  were  repaired  and  handled  as  needed  upon  the  worln. 

MaterwU  and  mUeellaneaua  atarea. — ^The  subsistence  stores,  lumber,  and  all  other 
material  used  on  the  works,  except  brush,  stone,  piles,  and  eoal,  were  received, 
stored,  and  issued  if^om  the  depot  as  required. 
Very  respectfully,  your  obedient  servant^ 


Maj.  Tuos.  H.  Handbury, 

CcrpB  of  Engineera,  U,  8,  A 


0.  D.  Lamb,  Si^erintendmt. 


W3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI. 

St.  Louis  Harbor  has  a  length  of  about  18  miles,  being  divided  into 
two  nearly  equal  parts  by  the  Eads  Bridge.  The  upper  portion  of  the 
lunbor  between  this  bridge  and  the  northern  limits  of  the  city  is  about 
10  niiloH  in  length.  About  3  miles  above  the  Eads  Bridge  is  the  Mer- 
ubaut8'  Bridge.  The  lower  portion  of  the  harbor,  included  between  the 
Eads  Bridge  and  the  Eiver  Des  Peres,  is  about  8  miles  long.  A  good 
depth  of  water  and  accessible  landings  exist  in  this  lower  part  of  the 
harbor,  and  a  sufficient  depth  is  found  above  the  Merchants'  Bridge. 

Between  the  Merchants'  and  Eads  bridges  there  had  existed  lor  a 
considerable  number  of  years  middle  bars,  and  also  shoals  near  the 
Illinois  shore,  which  interfered  with  navigation  and  which  will  be 
mentioned  again  further  on. 

Appropriations  for  improvement  of  St.  Louis  Harbor  had  been  made 
a8  early  as  1836,  and  a  longitudinal  stone  dike  was  built  at  that  time 
near  the  head  of  the  present  works  by  Oapt.  E.  E.  Lee,  Corps  of  Engi- 
neers. Other  work  done  in  later  years  by  the  United  States  consisted 
in  the  building  of  stone  and  brush  dikes  generally  normal  to  the  direc- 
tion of  the  current,  in  the  closing  of  Oahokia  Chute,  and  the  protection 
of  the  bank  in  Sawyer  Bend. 

The  river  and  harbor  act  of  Congress  approved  September  19, 1890, 
contained  an  appropriation  of  $182,000  for  improving  harbor  at  St. 
Louis,  Mo.,  and  the  officer  in  charge,  in  submitting  a  project  for  its 
expenditure,  recommended  that  the  money  be  applied  to  the  portion  of 
the  harbor  between  the  Eads  and  Merchants'  bridges.  The  approved 
project  consisted  in  contracting  this  portion  of  the  river  to  a  width  of 
about  2,000  feet  by  means  of  a  system  of  hurdles  built  along  the 
Illinois  shore  for  a  distance  of  about  13,000  feet,  with  a  view  to  remov- 
ing the  bars  which  then  existed,  and  which  interfered  with  navigation 
at  low  stages  of  the  river,  and  also  to  improve  the  ferry  landings  on 
the  Illinois  shore.    The  object  of  the  hurdles  was  to  cause  deposits  of 
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ded^ment,  and  thas  baild  up  a  new  bank  ont  to  the  line  desired.  They 
were  twelve  in  unmber  and  spaoed  1,000  feet  apart.  The  hurdles, 
which  were  completed  by  July  1, 1892,  were  from  326  to  2,075  feet  long. 
A  full  description  of  the  manner  of  doing  this  work  and  the  results 
obtained  have  been  given  in  previous  annual  reports. 

The  navigable  depth  in  the  channel  of  the  harbor  between  the  line 
of  hurdles  and  the  opposite  wharf  line  of  St.  Louis  was  in  December, 
1803, 11  feet,  the  river  standing  at  zero  of  the  gauge,  which  is  4  feet 
below  standard  low  water. 

The  amount  expended  to  June  30,  1896,  was  $150,762.03.  There 
were  no  expenditures  during  the  last  fiscal  year. 

The  hurdles  remain  in  fair  condition,  except  that  the  extreme  liver 
ends  are  weakened  each  year  by  drift  and  gradual  decay  of  the  pile 
timber.    Eepairs  will  be  needed  shortly. 

The  balance,  $31,237.97,  remaining  from  the  appropriation  of  1890 
has  beeiLxeserved  to  repair  damages  that  may  occur  to  the  hurdles  and 
to  extend  them  when  necessary. 

No  further  appropriation  is  asked  for  this  work. 

The  commercial  statistics  pertaining  to  this-portion  of  the  river  will  be 
found  in  the  report  on  the  improvement  of  the  Mississippi  Biver  between 
the  mouth  of  the  Ohio  Kiver  and  the  mouth  of  the  Missouri  Biver. 

This  work  in  in  the  ooUeotion  district  of  New  Orleans.  The  nearest  port  of  entry 
is  St.  Lonis,  Mo.,  at  which  place  the  enstoms  collected  during  the  fiscal  year  ending 
June  30,  imj,  amounted  to  $1,139,723.86. 

The  amount  of  internal  revenue  collected  was  $6,825|959.28. 

Money  statement. 

July  1,  1896,  balance  unexpended $31,237.97 

July  1,  1897,  balance  unexpended 31,237.97 


Jpprojyriatian, 
By  act  of  September  19, 1890 $182,000 


W4. 

TO  PREVENT  THE  MISSISSIPPI  RIVER  FROM  BREAKING  THROUGH  INTO 
THE  CACHE  RIVER  AT  OR  NEAR  A  POINT  KNOWN  AS  BEACH  RIDGE, 
A  FEW  MILES  ABOVE  CAIRO,  ILLINOIS. 

The  sandry  civil  act  approved  June  4, 1897,  contains  an  item  which 
reads  as  follows: 

For  the  purpose  of  preventing  the  Mississippi  River  from  breaking  through  into 
the  Cache  River  at  or  near  a  point  known  as  Beaoh  Ridge,  a  few  miles  north  of 
Cairo,  whereby  the  National  Cemetery  at  Mound  City,  at  the  mouth  of  the  Cache 
River,  and  the  Marine  Hospital  at  Cairo  would  be  in  imminent  danger  of  destruc- 
tion, the  sum  of  one  hundred  thousand  dollars,  or  so  much  thereof  as  may  be  neces- 
sary, is  hereby  appropriated,  to  be  immediately  available. 

The  information  on  which  this  appropriation  is  based  was  obtained 
by  Congress  through  sources  other  than  the  Engineer  Department. 

I  have  not  been  informed  what  the  project  for  carrying  on  the  work 
is  or  what  the  estimate  of  its  cost  may  be.  From  a  study  of  the  condi- 
tions involved  it  would  seem  that  the  object  of  the  appropriation  can 
best  be  carried  out  and  the  wishes  of  those  who  were  instrumental  in 
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obtaining  it  can  best  be  met  and  their  fears  allayed  by  revetting  as 
great  a  length  of  the  bank  of  the  Mississippi  Biver  in  the  vicinity  of 
Beach  Bidge  Bailroad  Station  as  the  fouds  will  suffice. 

A  project  for  the  expenditure  of  the  $100,000  appropriated,  based 
upon  the  idea  expressed  above,  was  submitted  to  the  Chief  of  Engineers 
June  30,  1897,  the  work  to  be  done  by  use  of  the  Government  plant 
provided  for  other  localities  and  hired  labor,  the  material  to  be  pur- 
chased by  contract,  continuous  or  otherwise,  and  in  open  market,  as 
may  be  most  economical  and  advantageous  to  the  Gk>vernment. 

No  work  has  been  done  and  no  part  of  the  funds  have  been  expended. 

Mansy  statement 

Amount  appropriated  by  snndry  oiyil  act  approved  June  4, 1897 $100, 000. 00 

July  1,  1897,  unexpended 100,000.00 


AppropriaiUm, 
Actof  June4, 1897 $100,000 
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IMPROVEMENT  OF  MISSISSIPPI  KIVEK  BETWEEN  MOUTH  OP  MISSOURI 
RIVER  AND  MINNEAPOLIS,  AND  OF  GALENA  RIVER,  ILLINOIS. 


BEPOBT  OF  LIEUT.  COL.  W.  B,  KING,  C0BP8  OF  ENGINEEBS,  OFFICEB 
IN  CHABGE,  FOB  THE  FISCAL  TEAB  ENDING  JUNE  SO,  1897,  WITH 
OTHEB  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


6. 


Operating  anas  boats  and  dredge  boats 
on  Upper  Mlmissippi  River. 

Mississippi  River  between  Missouri 
River  and  Minneapolis. 

Operating  and  care  of  Des  Moines 
Rapids  Canal  and  Dry  Dook. 


4.  Operating  and  oare  of  Galena  River 

improvement,  Illinois. 

5.  Construction  of  Lock  and  Dam  No.  2, 

Mississippi  River,  between  St.  Paul 
and  Minneapolis. 


SURVEYS. 


East  bank  of  Mississippi  River  between 
Oqnawka  and  Didlas  City,  Illinois. 

7.  East  side  of  Mississippi  River  between 

Drurys  Landing  and  New  Boston, 
Illinois. 

8.  La  Crosse  Harbor,  Wisconsin. 

9.  West  side  of  Mississippi  River  from 

Lagrange  to  railroad  bridge  above 
Hannibal,  Missouri. 


10.  Egyp  tian  Levee,  Missouri,  along  south 
bank  of  Des  Moines  River  and  west 
bank  of  Mississippi  River  at  Alex- 
andria, Missouri. 

West  side  of  Mississippi  River  from 
above  Fort  Madison  to  mouth  of 
Skunk  River,  Iowa. 

West  bank  of  Mississippi  River  from 
mouth  of  Iowa  River  to  Muscatine, 
Iowa. 


11, 


12, 


United  States  Engineer  Office, 

RocJc  Islcmdj  Illy  July  lOj  1897. 
Oenbbal  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
npon  the  works  in  my  charge  during  the  fiscal  year  ending  June  30, 1897. 
Very  respect&lly,  your  obedient  servant, 

W.  B.  King, 
LieuU  OoLj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Okie/  of  EngineerSj  U.  8.  A. 


X  X. 

OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  performed  under  this  appropriation  is  the  removal  of  snags, 
wrecks,  rocks,  and  other  obstructions  to  navigation. 

The  plant  belonging  to  this  work  consists  of  the  snag  boats  General 
Barnard  and  J.  O.  Parke^  the  latter  of  which  has  been  used  as  a  tow- 
boat  for  several  years.    Dredges  are  borrowed  from  other  appropriations. 

The  operations  of  the  snag  boats  and  dredge  boats  extend  from  Min- 
neapolis to  the  mouth  of  Missouri  Biver,  about  724  miles. 

The  snag  boat  General  Barnard  was  engaged  in  the  work  of  remov- 
BNG  97 129  2049 
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iug  snags,  etc.,  from  March  26  to  November  13, 1896,  and  from  March 
26  to  Jane  30, 1897.  Dredge  Vulcan  was  employe<l  daring  July  and 
first  week  of  August,  1896,  in  widening  channel  in  Goon  Slough  and  in 
removing  obstructions  in  vicinity  of  Wilds  Landing.  Dredge  Phosnix 
was  employed  a  few  days  in  September,  1896,  in  removing  some  old 
dams  in  vicinity  of  Cincinnati  Landing  and  Marion  City.  In  May  and 
June,  1897,  dredge  P/io^io?  and  Drill  Boat  No.  6  removed  some  ledges  of 
rock  from  channel  in  vicinity  of  Fox  Biver  and  Eeokuk. 

The  details  of  work  accomplished  are  given  in  appended  report  of 
Assistant  Engineer  0.  W.  Durham. 

The  total  tonnage  of  the  Mississippi  Biver  between  the  Falls  of  St. 
Anthony  and  mouth  of  the  Missouri  Biver  for  the  calendar  year  1896 
was,  approximately,  2,250,000  tons.  This  includes  logs  and  lumber,  as 
well  as  ordinary  merchandise. 

Money  statement 

June  90)  1897,  amount  drawn  from  Treasory  under  permanent  appropria- 
tion   $25,000.00 

Jnne  30, 1897,  amount  expended  during  fiscal  year 25, 000.00 

July  1, 1897,  amount  available,  under  permanent  appropriation  of  August 
11, 1888,  for  fiscal  year  ending  June  §0,1898 25,000.00 

AhMtraot  of  appropriaHon§. 

By  act  approved  March  2, 1867 $96,000 

By  allotment  from  appropriation  of  July  25, 1868 26,000 

By  allotment  frt>m  appropriation  of  1869 85,640 

By  act  approved — 

July  11,  1870 36,000 

March  3,1871 42,000 

Jnne  10, 1872 42,000 

March  3, 1873 25,000 

Jnne  23, 1874 25,000 

March  3, 1875 25,000 

August  14, 1876 30,000 

June  18, 1878 41,500 

March  3,  1879 20,000 

June  14, 1880 8,000 

March  3,  1881 25,000 

By  act  passed  August  2, 18l<2 25,000 

By  act  approved  August  5, 1886 22,500 

By  act  of  August  11, 1888,  for  fiscal  year  ending- 
June  30, 1889 25,000 

June  30, 1890 26,000 

June  30, 1891 25,000 

June  30, 1892 25,000 

June  30, 1893 25,000 

June  30, 1894 25,000 

June  30, 1895 25,000 

June  80, 1896 25,000 

June  30, 1897 25,000 

Totri 749,640 


0TATI8TIG8  OV  OOMMSRCS  AHD  FAYIOATIOF. 

Lumber, — The  most  important  business  carried  on  in  connection  with  the  naviga- 
tion of  the  Upper  Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade, 
which  gave  employment  in  1896  to  about  60  towboats,  valued  at  $600,000.  Alone  the 
river  from  Minneapolis  to  8t.  Louis  100  sawmills  were  operated  by  75  wholesale  lum- 
ber firms,  having  an  invested  capital  of  about  $50,000,000.  Their  manufactures  in 
1896  were:  Lumber,  955,587,000  feet  B.  M.;  shingles,  229,518,000;  laths,  175,657,000. 

In  addition  to  the  manufacturers  there  is  a  large  number  of  retail  or  distributing 
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Lumber  manufadure,  Upper  Mieeieeippi  River  Valley,  1896, 
[Value  abont  $26,000,000.] 


LooaUty. 


Above  Minneapolis. 

Minneapolis 

St.  Paul  to  St  Louis 

St.  Croix  River 

Black  River 

Chippewa  River ... 

Total. 


Lumber. 


Ft$t  B.M. 

220,411,000 
807, 170, 000 
616,230,000 
187,085,000 
132,178.000 
220.120,000 


1,602,112,000 


Shingles. 


Number. 
47, 180, 000 
62,126,000 

110.748,000 
30,885,000 
47.644.000 

104, 882. 000 


421,424,000 


The  larger  part  of  the  ahove  was  floated  for  greater  or  less  distance  on  the  Missis- 
sippi River,  either  as  logs  or  Inmher.  The  total  product  (excluding  shingles  and 
laths),  if  shipped  by  rail,  would  have  loaded  133,510  oars  of  12,000  feet  each  (^about 
20  tons),  the  quantity  generally  accepted  by  lumbermen  as  a  carload.  Supposing  an 
average  length  of  car  of  35  feet,  it  would  have  loaded  a  train  885  miles  in  length,  or 
6,675  trains  of  20  cars  each. 


Statement  of  dietribution  of  lumber  man^faoture  along  the  Upper  Mieeieeippi  River,  from 
Minneapolie  to  St.  Louie,  in  1896. 


Locality. 


Lumber* 


Shingles. 


Laths. 


Minneapolis 

Hastings 

Red  Wing 

Winona 

La  Crosse 

Prairie  duChien 

Guttenberg 

Dubuque 

Bellevne 

Lyons 

CUnton 

Fulton 

Moline 

Davenport 

Rock  Island 

Muscatine 

Burlington 

Fort  Madison... 
Keokuk 

nibi 

Total 


F$etB.M. 

807,17^  TOO 

7,06     MM) 

4,38 
97,60 
182,17 

4,06 

0,00 
86,60 

8,02 
17,88 
70,66 
16,00 
16.26 
26,50 
71.15 
67,80 
27,00 
11,00 

0,00 
16,00 
18,00 


47 


8,490,000 
6,791,000 
2,000.000 
8,481,000 
8,825,000 
6,760,000 

12,000,000 
8,000,000 
7,300,000 
4,000.000 

10,000,000 
9,000,000 


Number. 

47, 925, 000 

1,000,000 

958,000 

85,669,000 

22,743,000 
700,000 
1,000,000 
6,852,000 
1, 154, 000 
2,236,000 

10,410,000 
1,500,000 
8,660,000 
4,600,000 
9,000,000 

13.950,000 
2,000,000 
2,00u.000 
1,800,000 
4,000,000 
4,000.000 


966,687,000 


229,618,000 


176,667,000 


Lumber  manufacture  on  the  MiesisHppi  River,  from  St.  Paul  to  St.  Louie,  for  ten  yean. 


Year. 

Lumber. 

Shingles. 

Laths. 

1896    

FeetB.M. 

01^,408,000 

870  ■J99,000 

67:1.572,000 

Sli.r.76,688 

iKil.  1^806 

?  14.  328.707 

1,231   rT78, 960 

l,fM4.r^,298 

l,iH,^.L«l,386 

Ott'^    (61,094 

Number. 

167,892,000 

278,420,000 

204,196,000 

286,897.000 

867,014,775 

882,666.750 

608,086,706 

463,182,700 

423,666,060 

868,289,750 

Number. 
127,732,000 
185,616,000 
158,586  000 

1806 

1804 

1898     

190,394,800 
228, 042, 010 

1802 

1801              • 

207,722  350 

1800 

1889 

1888            ..-• 

1887 

Xotal - 

9,063,487,888 

8,884,602,780 

Steamboate  and  freight.— The  principal  steamboat  lines  on  the  Upper  Mississippi 
River  are  the  Diamond  Jo  Line,  the  Eagle  Packet  CompanVy  and  the  Joy  Lnmber 
Line.     There  are  also  many  independent  boats  carrying  freight  and  passengers. 
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Daring  the  season  of  1896  the  amount  of  freight  and  namber  of  passengers  carried 
could  not  be  accurately  ascertained,  but  partial  reports  give  120,973  tons  of  freight 
and  227,451  passengers,  not  including  those  of  ferry  and  excursion  boats. 

Taking  into  consideration  the  logs  and  lumber  floated  in  the  stream,  the  gross 
tonnage  tor  1896  was  approximately  2,250,000  tons. 

Statement  of  approximate  tonnage  of  the  Upper  Mieeiieippi  Biver,  MinneapoUe  to  8t, 

Louie,  for  ten  yeare. 


Year. 

Tons. 

Yew. 

Tons. 

1887 

8,500,000 
8.750,000 
8,500.000 
4,200,000 
8,300.000 

1893 

3.750,000 

1888 

1883  a 

8,200.000 

1889 

18946 

2,975.000 

1890 

18966 

8,000,000 

18916 

1896  a 

2,250,000 

a  Great  biuineM  depreuion. 


6Very  low  water. 


At  St.  Louis  there  were  received  in  1896  from  the  Upper  Mississippi  River,  by  boats, 
barges,  and  rafts,  61,165  tons  merchandise,  64,535,400  feet  pine  lumber,  16,415,200 
shingles,  and  13,416,900  laths.  There  were  shipped  to  points  on  the  Upper  Missis- 
sippi River  31,510  tons  merchandise. 

Arrivals  at  and  departures  from  St.  Louis  during  1896, 

Steamboats  and  barges  from  Upper  Mississippi  River  arrived  at  St.  Louis 564 

Steamboats  and  barges  departed  from  St.  Louis  for  Upper  Mississippi  River 561 

The  followinff  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

List  of  steamboats,  barges,  and  rafts  passing  through  various  bridges. 


Locality  of  bridge. 


Haetinge 

Winona 

LaCroeae  — 

Dnbaqne 

Sabnla 

Clinton 

Bock  Island.. 
Keithsbnrg  . . 
Bnrllneton . . . 
Tort  Madiaon 

Keokak 

Quincy 

Hannibal 

Louisiana 


Steamboat«. 


1806.       1895. 


584 
8,329 
2,608 
1,268 
1,604 
2,793 
2,836 

732 
1,580 
1.221 
1,543 
1,896 

987 

652 


726 
8,745 
2,822 
1,358 
1,676 
2,308 
2,930 

996 
1.645 
1,473 
1,317 
1,787 
1.381 
1,008 


1894. 


709 
8,716 
3,017 
2,132 
8,788 
2,052 
2,100 
1,059 
1,462 
1,272 
1,283 
1,767 
1,792 

704 


Barges. 


1896.   1896.   1894, 


147 
925 
977 
882 
477 
870 
425 
158 
515 
434 
1,260 
458 
498 


693 

1.444 

•  955 

977 

1,078 

467 

821 

440 

692 

437 

519 

488 

1,447 

745 


900 
1,422 

883 
1,128 
1,276 

667 

613 

% 

436 
001 
640 
1,193 
488 


Kafts. 


1896.       1896.       1894. 


166 

1,096 

739 

428 

(a) 

6166 

356 

180 

313 

145 

97 

111 

129 


146 

1,825 

1,085 

406 

(•) 

601 

564 

6180 

336 

227 

119 

122 

372 

84 


116 
1.172 

908 

428 
(a) 
6292 

500 

(a) 
187 
167 
121 
131 
177 
40 


a  No  record. 


6  Partial  record. 


The  following  table  shows  the  navigation  during  a  period  of  nineteen  years  through 
Winona  Bridge,  at  which  point  the  traffic  is  the  largest: 

Statement  of  steamers,  barges,  and  rafts  passing  Winona  Bridge  during  nineteen  years. 


Year. 


Steam- 
boats. 


Barges. 


Bafts. 


Year. 


Steam- 
boats. 


Barges. 


Bafts. 


1878 
1879 
1880 
1881. 
1882 
1883 
1884. 
1885. 
1886. 
1887. 


2,948 
8,760 
4,598 
4,789 
5,627 
4,893 
4,902 
5.126 
4,570 
4,300 


1,115 
1,862 
883 
575 
942 
828 
905 
848 
974 
1,000 


863 
1,889 
1.892 
1,717 
1.939 
1.362 
2,007 
1,973 
1,860 
1,100 


1888, 
1889 
1890, 
1891 
1892 
1893. 
1894, 
1896 
1886. 


4,740 
4,419 
5.417 
3,687 
5.268 
4.428 
8,715 
8.745 
3,829 


684 

1,140 
1.045 
1,108 
057 
1,824 
1,422 
1,444 


1,894 
1,387 
2,123 
1.495 
1.759 
1,655 
1.172 
1.326 
1,096 
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Internal  revenue  far  the  year  ending  Deeemher  SI,  1896,  collected  in  dittricU  bordering  on  ike 

Upper  Miseiseippi  Biver, 


Looality. 

Office. 

Amoimt. 

Mlnneeota 

St.  Panl 

$2,888,078.00 
474,847.05 

Second  Wisconsin 

Madison 

Third  Iowa .*. 

Dabuqae 

106, 875. 82 

Fourth  Iowa.......... .  .....  ....... 

Bnrlinirton  ............  .... 

270, 332. 96 

Fifth  Illinois 

pJori!!!?..:;.:::::..:.::::: 

14,046,472.82 

Eighth  lUinoiii 

Springfield 

10,587,380.87 

Thirteenth  Illiuoirt - 

(jairo ......... 

070, 519. 10 

First  Kisaouil 

St.  Louis 

0, 506, 750. 10 

Total 

86,774,202.59 

CuBtome  revenue  and  tonnage  for  the  year  ending  December  Sl^  1896. 


Port. 


Collections. 


Tonnage 
enrolled. 


Yeseele. 


St.  Panl.  Minn.... 
La  Crosse,  Wis.... 
Dnbnqne,  Iowa... 
Bock  Island.  HI... 
Burlington,  Iowa. 
St.  Louis,  Mo. a.... 


$231,148.30 


8,218.09 


17.48 
1,020,159.64 


2,025.74 
4.736.28 
6,474.88 
7,715.00 
817.08 
U4,613.24 


25 
62 
24 
74 
8 
192 


Total. 


1,259,543,51 


136,382.18 


885 


a  Only  a  part  of  the  St.  Louis  statement  applicable  to  the  Upper  MississippL 

Detailed  etatement  of  expenditures  for  operating  snag  boate  and  dredge  boats  on  Upper 
Mississippi  Biverfor  the  fiscal  year  ending  June  SO,  1897, 


■8 

i 

To  whom  paid 

Total. 

Office 
expenses, 
superln- 

contin- 
gencies. 

Labor. 

Sub. 
sist. 
ence. 

Fiua. 

Ex- 
pense. 

Re- 
pairs. 

1 

July,  1896. 
Hess  Bros 

$28.50 

28.00 

8.00 

88.17 

17.78 

34.50 

2.00 

5.35 

32.00 

55.00 

1,288.00 

81.79 

29.60 

145.00 

2.24 

3.33 

67.00 

874.00 

113.33 

86r75 

$20.00 

'$2i'66' 

$&50 

t 

W.R.King 

3 

0,  W.  Thir nam  .  - ,  - ,  - 

$3.00 

4 

Thos.B.Schindler&  Co 

do 

88.17 
17.78 
31.40 

6 

6 

Hess  Bros 

$3.10 
2.00 

7 

C.  W.  Suman 

8 

Henry  Dart's  Sons 

6.35 

9 

JohnO'Neil 

32.00 
55.00 

10 

Wm.A.Sutor 

11 

Hired  men 

75.66 

$1,213.00 

1? 

Furlons  Grocerv  Co 

28.74 
29.60 

3.05 

13 

J.KieflSr : 

14 

Qentskow  Bros 

143.00 

2.00 

15 

A.  Weber  Co 

2.24 

16 

Wilkinson  &Co 

3  83 

17 

F.  H.Ketcham 

67.00 

18 

Hired  men 

40.00 
20.00 

834.00 
03.83 

10 

do 

?0 

Ham  Wfwt 

86.76 

Total 



2,886.48 

188.00 

2,140.33 

216.78 

325.00 

18.90 

47.42 

August,  1896. 
CW.Ehirham 

7.00 
27.24 
14.88 
19.42 
17.14 

7.20 
29.57 

7.00 

John  Torrance  ic  Son .......... 

27  24 

Fred  Kroner  Hardware  Co  .... 
Jamfw  McCord  ................ 

8.70 
10.42 

1L18 

Anmst  Peters... h............. 

17.14 

7.20 

29.57 

w.Sms.!™.::.::..:.:::;:.. 

M.S.Boster 
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Detailed  etaUment  of  expenditwree  fwr  operating  euag  hoate  and  dredge  hoots  on  Upper 
Mienesippi  Miverfor  ihejleoal  year  ending  June  SO,  1^P7— Continued. 


i 

To  whom  paid. 

Total. 

Office 
expenses, 
Buperin- 

and 
eontin- 
genoiM. 

Labor. 

Sab- 
siat. 
enoe. 

Fnel. 

• 

Xz- 

penaa. 

Ba. 
pairs. 

B 

AuguH,  IfiM— Continaed. 

H7.06 
4.09 

22.16 

17.05 
186.00 

45.00 
1S4.77 

88.00 

108.06 

191.70 

16.27 

27.26 

19.47 

7.00 

17.24 

17.15 

86.27 

25.61 

16.28 

82.00 

93.00 

1,262.67 

64.60 

9.07 

22.00 

48.90 

290.00 

$47.06 

4.09 

22.16 

17.05 

9 

John W  Powon. ........ ...... 

10 

John  H. Kiooe........ 

11 

12 

The  Pilot  Steamhoat  Co 

Harry  OlHPk-Trr-T 

$188.00 
45.00 
134.77 
66.00 

106.08 

11 

14 

G.B.Maoy 

15 

do     .'. 

16 

Streator  and  Third  Vein  Coal 
Co         

17 

Van  Patten  ft  Ifarks 

147.17 
n.27 
27.26 

$44.58 
4.00 

18 

Hesa  Bros 

19 

J.W.Stewart 

?0 

18.48 

$1.04 

?1 

C.W.  Dnrham 

$7.00 



?^ 

Anchor  Line  Store 

7.89 

0.35 

?3 

John  Gmndmeyer . r... ........ 

17.15 
86.27 
25.61 
16.28 

?4 

John  Lowell.... 

?5 

Thos.S.SohindlerftCo 

Hesa  Broa 

76 

?7 

JohnO'Heil 

82.00 
93.00 

28 

The  Pilot  Steunboat  Co 

Hiied  men 

?9 

75.00 

$1,187.67 

80 

HpanevBroft. , ,,-,- 

46.80 
9.07 

7.80 

81 

J.  H.  ^roirnm. ...... .......... 

R? 

Wm.  A.  Sotor 

22.00 
46.90 

ftH 

F.  H.  Xi«t^hani 

u 

Hired  m«n ,. 

20.00 

270.00 

^otal 

2.934.12 

109.00 

1,457.67 

481.14 

78L78 

106.77 

48.81 

84pitmber,  1896, 
C."W.  Durham 

1 

5.80 
117.00 
99.00 
55.00 
16.00 
62.00 

1.37 
59.20 
24.84 
23.66 
27.99 
10.60 
40.85 
34.86 

4.25 
54.00 
119.72 
36.00 
10.94 

9.09 
22.80 

7.50 

1,106.00 

485.06 

6w80 

V 

Crown  Coal  and  Tow  Co 

Gentskow  Broa 

117.00 
99.00 
55.00 
16.00 
62.00 

8 

4 

CKMaoy 

K 

JohnO'Neil ,... 

6 

H.&  Cable 

7 

1.87 
2.48 

8 

Chaa.  J.  Long 

56.72 
24.84 
23.65 
27.99 
10.60 
40.85 
84.88 

0 

Th08.E.8chindler&Co 

White  ft  Co 

10 

11 

J.  Kieffer 

1? 

1ft 

Chas.  Kircbner  ft  Bro 

14 

Albert  Ellrchner 

15 

C.W.Darham 

4.25 

16 

Wm.G.  Block 

64.00 

17 

Anchor  Line  Store 

119.72 

18 

L.T.Biethan 

86.00 

10 

SUndard  Oil  Co 

10.94 

?0 

Thome  ft  Andraa 

9.09 

22.80 

7.50 

?1 

Fred  Miller 

?? 

B.H.StillweU 

?8 

Hin»d  »4^n  r.,,T  -  T 

75.00 
60.00 

1,031.00 
425.06 

^ 

do 

Total    r....,      rT-rr,T-t. ,.. 

2,433.04 

144.55 

1,456.08 

258.90 

439.00 

184.61 

October,  1896. 
The  JStna  Powder  Co 

13.75 
20.00 
83.50 
112. 18 
54.25 
65.05 
95.36 
14.43 
14.30 
8.00 

18.75 

V.Phillips 

20.00 

83.50 

112.13 

54.25 

F.H.Ketcham 

The  Con.  Coal  Co.  of  St.  LouU. . 
H.S.  Cable 

C.C.  Smith 

56.96 
95.88 
11.43 
14.80 

9.00 

Sohroeder  ft  ZoUer 

C.C.Smith 

8.00 

Thos.  E.  Sohindler  ft  Co 

JohnOdeU 

10 

0.00 
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D^UtiUd  BiaUment  of  §a^enditure$  fw 


$n^g  hoaU  amd  dredge  hoaU  •»  Upper 
year  ending  June  SO,  i^P7— Continued. 


I 

1 

^Vliampidd. 

TotiO. 

Ofloe 
expenaea. 
anpeiin- 
tuidenoe, 

and 
oontin- 
genciea. 

Labor. 

SnV 
aiat. 
enoe. 

FneL 

penae. 

Be- 
paira. 

11 

OetodM*,  2«M-X>ootina«d. 
GM.B.Hemll 

$61.00 
62.00 
63.  Oi 
8.64 
08.60 
72.80 

867.00 

$2L00 

IS 

Wm.  Ihmr  4*'  l9oD«-,**'r*r-T 

$44.05 
58.04 

$&a5 

13 

6«orffaBoeok 

14 

Staniiftrd Oil  Co 

8.64 

IK 

H.  0.  Bvowninx..... 

03.60 
72.80 

16 

W.B.KiDff i. 

17 

Hired  men. 

176.00 

$782.'00 

Total 

1,668.66 

76.00 

782.00 

275.18 

407.28 

40.24 

H.  O.Browniiiir  ........***•..*- 

46.80 
20.42 

417. 16 

6.75 

28.80 

86.68 

246.00 

46.80 

A.  KMBtusMnr -■- •• 

20.42 

Hiredmen         

417.16 

C. "W. Durhain -- 

6.75 

W.B.Kin|r 

28.80 
86.58 

H.8.Cabl« 

Hired  men 

75.00 

170.00 

Xotftl 

810.61 

81.75 

587.16 

20.42 

112.18 

Hlxedmen 

.  .  ... 

1 

200.00 
208.81 

76.00 
75.00 

216.00 
220.81 

1 

January,  1897. 
Hiz«d  m«a 

.FtbriMify,  tS97m 
Hired  men 

1 

560.00 
200.00 

50D.00 
75.00 

1 

do 

SU.'OO 

Total... 

850.00 

635.00 

215.00 

March,  1897. 

HcElroy  Iron  Works  Co 

Cnrila  &  Co.  Mfff .  Co 

1.00 

97.80 

6.04 

4.78 

20.00 

20.25 

260.00 

265.17 

7.44 

18.20 

183.00 

$1.00 

07.80 

C  W. I>nrbeni 

6.04 

4.78 

Henry  BellnfTr  ......x.,xxxt-t-- 

Miosbeippi  CoAl  and  loe  Co. . .  . 
J.W.BrnMn 

20.00 

20.26 

Hind  men - x 

75.00 

'"i85.o6 
247.00 

....  do   

28.17 

Caraon  &  Rand. ............... 

7.44 

10 

Henry  Dart's  Sons  .    .......r^* 

18.20 
183.00 

11 

W.  H.Hallabury Arbo.....r.r.. 

Xotnl 

803.67 

86.72 

422.00 

200.00 

85.86 

Apra,189T. 
Kellocc-Blrge  Co 

..... 

207.81 

0.76 

4.76 

6.52 

2.40 

104.01 

6.28 

8.00 

61.04 

14.70 

1.72 

85.80 

25.66 

80.81 

11.24 

13.06 

23.88 

244.81 

68.00 

f»   W  IVtirham  .                  ...... 

0.71 

Xnrln.PhilliiM  Co        

••*' 

4.76 

▲.WeberCo      

6.62 
2.40 

1.00 

Mlaaisaf  ppi  Cottl  and  Ice  Co. . . . 
Price  Broe  .  ..  ..    .. ...••...• 

104.01 

D.  Tipton 

0.28 
8.00 

C.  W.  Darham.. ...-**.'-* » 

John  MoCaArev      

61.04 



to 

Yonnffft  MoCombe 

14.70 

11 

J  W   fltiiwftrt.                    

L72 

12 

HoMRroa 

81.00 
25.66 
8L01 

4.80 

IB 

14 

T.  Nodler 

7.40 
11.24 
18.05 

8.60 

16 

B  O  Fraaer 

16 

Ds'vlfl  rSAmnaiiv 

17 

S.H.Bmoldnit"Co'.!::: 



i5.'28 
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Detailed  Btatemeni  of  expenditures  far  operating  snag  hoate  and  dredge  hoate  on  Upper 
Mieeisaippi  Biverfor  thefieoal  year  ending  June  SO,  1897 — God  tinned. 


1 

1 

To  whom  paid. 

Total. 

Office 
expenses, 
superin- 
tendence, 

and 
contin. 
genciea. 

Labor. 

SuV 
aist- 
eooe. 

Foel. 

Bx. 

pense. 

Re- 

paira. 

18 

AprH,  2897— Contiiined. 
Beid^Witter             

$8.00 

0.00 

150.40 

23.04 

8.66 

00.00 

55.00 

10.17 

30.00 

10.84 

10.82 

142.38 

8.23 

42.83 

12.00 

48.50 

7.50 

1.820.00 

01.36 

108.50 

10.81 

11.55 

810.01 

11.88 

0.00 
17.08 

10 

iT- F,  Oltmann ..r--- 

?» 

Van  Patten  &  Marks 

$141.61 
23.04 

?1 

D.  Bant'O  .  .  . .     .............. 

?? 

M.  L.BoylM 

$8.66 

?3 

G.E.Maoy       

$00.00 
65.00 

24 

Wm.A.  Sotor 

.. 

?,5 

Molntoah  k.  Jonea 

' 

10.17 
30.09 
19.34 
10.82 

26 

J.  Kleffer 

27 

Thoa.  E.  Scbindler  &  Co 

Obaa.  J.  liOnff                  .  ..... 

?A 

20 

H. 8. Cable  ....'.'.'..'.'.'. 

142.88 

30 

F.  A.  Millard 

8.28 

31 

WbitebreaatFnelCo    

42.83 
12.00 
44.00 

32 

I>iTil  Ttoardman 

83 

Gentafaow  Broa. 

4.60 

34 

C.  W.  Durbain 

$7.50 

85 

Hired  men 

$1,820.00 

36 

MoUoe  Elerator  Co 

0L88 

37 

J"bn  McOafflreT 

108.60 

88 

H.Schroeder... 

10.81 
11.56 

30 

Heaa  Bros 

40 

Hired  men 

810.01 

41 

C.  M.  Simpson 

ii.88 

Total 

8,725.22 

25.53 

2,180.01 

605.70 

564.76 

167.40 

242.74 

May,  1897, 
d.  "W.  Dnrbam 

6.25 

1.33 

52.64 

8.85 

,        7.11 

20.66 

16.82 

1,311.83 

1, 335. 00 

6.25 

Smith  Hardware  Co 

1.88 

D.  Santo 

52.64 
8.85 

T.  Nodler 

Cbarlea  Keller 

7.11 

T.  Nodler 

20.06 
16.82 

• 

D.  Santo 

Hired  men 

1,311  83 
1. 335. 00 

0 

do 

Total 

2, 760. 40 

13.36 

2,646.83 

08.07 

L88 

June,  1897, 
gun  West ......•*... 



1 

20.25 
30.25 
04.82 

100.66 
19.68 

101. 54 
08.28 

114.75 
66.00 
66.00 
36.00 

217.11 
16.50 
18.00 

159.08 
21.45 
21.35 
17.43 
66.31 
17.90 
22.19 
0.75 
4.00 
4.46 
3.09 

100.00 

20.48 

6.25 

3.42 

20.25 
80.85 

2 

W,  S.  Gray 

8 

Whitcibreast  Fuel  Co 

04.82 
100.66 

4 

J.McCaflfrey 

5 

H.Schroeder 

10.68 
07.74 
08.28 

6 

8.Hamill  Co 

8.80 

7 

D.  Santo 

8 

Pittsbnrsb  and  Lake  S.  Iron  Co 
C.K.Macy 

114.75 

0 

66.00 

66.00 

86.00 

217.11 

10 

Wm.  A.  Siitor 

11 

Harry  Clark 

12 

Whiiebreaat  Fuel  Co 

13 

Davis  Co 

16.60 

14 

P.  R.  Sutton 

18.00 

15 

Henrv  Dart's  Sons 

134.54 
17.80 
21.35 
17.48 
63.31 
17.00 
22.10 
0.75 
4.00 
4.45 
8.00 

24.64 
8.66 

16 

Hess^roe 

17 

do 

H-Sohroeder 

18 

10 

KelloffK-Blree  Co 

8.00 

20 

J.:S^eT..T. 

21 

J.  Kieffer 

22 

J.  H.  Sorognm 

28 

Flick&Co 

24 

WhiteA  Co 

75 

Ketterer  &.  Kosa 

26 

J.McCaflfrey 

100.90 

27 

Smith  Broa. 

20.48 
6.25 
8.42 

28 

T.Nodler 

28 

Ketterer  ft  Kosa 
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Detailed  eiatement  of  expenditures  fer  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  Biver/or  the  fiscal  year  ending  June  SO,  Jf^^— Continued. 


•8 

To  whom  paid. 

T^rtal. 

Office 
expenses, 
superin- 
tendence, 

and 
contin- 
gencies. 

Labor. 

Snb- 
sistr 
ence. 

FaeL 

Bz- 

pense. 

pain. 

80 

Jno.  Lowell 

$21.49 

7.95 

87.75 

18.00 

79.58 

22.61 

78.68 

150.78 

85.00 

23.67 

21.77 

40.20 

10.88 

*    12.00 

8.00 

8.03 

25.78 

17.21 

50.46 

4.18 

LOO 

41.28 

661.20 

720.98 

1,2U.66 

603.67 

67.16 

5.05 

13.86 

$2L49 
7.95 

Bl 

Jno.  Grandmeyer 

The  OoD.  Coftl  Co.  of  St.  Louis. . 
The  Lammert  Furnitare  Co... 
Anchor  Line  Store •••.. 

32 

$87.75 

33 

$18.00 
79.58 

34 

85 

J  D  Lawnin 

$22.61 

B6 

Laain..Rand  Powder  Co 

J  "MnCAfPrwr 

73.68 

37 

150.78 

88 

C  M  Wetherell '.. 

35.00 

89 

Chim.  Jt  l^'OPfif-, T-r 

21.27 
21.27 
40.20 
10.88 
12.00 
8.00 

2.40 

40 

H.  flnhmMl«r - 

4X 

D  Santo       - 

42 

do 

H.  C.  Hodire  &.  Sons 

48 

44 

RH  Stiilwell        

45 

Wilkinson  ft  Co 

8.03 
%5.78 

46 

W.  S.  Gray 

47 

T.Nodler    

17.21 
50.46 
i.18 

48 

D  Santo 

. 

49 

J.  Siegrist 

50 

A.  Weber  Co 

LOO 

51 

Whitebreast  Fuel  Co 

4i.28 

H2 

RendnMk  Powder  Co 

.  66L20 

53 

Hired  men 

$720.98 

1,2U.66 

603.67 

67.16 

54 

do 

55 

do 

56 

do 

57 

Wroiiffht  Iron  Range  Co 

T.  H.  Thomas 

5.05 

58 

13.86 

Total 

•  ... 

5.533.06 

2,603.47 

778.91 

970.30 

1,099.73 

80.66 

/Summary  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
Biver  for  fiscal  year  ending  June  SO,  1897. 


Office  ex- 
penses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Care,  repair,  and  operating  snag  boats 

and  dredge  boats. 

Grand 
total. 

Honth. 

Labor. 

Subsist- 
ence. 

FaeL 

Expen- 
ses. 

Repairs. 

TotaL 

1896. 
Jnly 

$138.00 
109.00 
144.55 
75.00 
8L75 
75.00 

75.00 
635.00 
86.72 
25.53 
18.36 

$2,140.88 

1,457.67 

1,456.08 

782.00 

587.16 

215.00 

220.81 

315.00 

422.00 

2,139.01 

2,646.83 

2,608.47 

$215.78 
48L14 
258.90 
275.13 
29.43 

$385.00 
73L73 
489.00 
407.28 
112.18 

$18.00 
105.77 
134.51 
40.24 

$47.42 
48.81 

$2,747.43 

2. 825. 12 

2,288.49 

1,513.65 

728,76 

215.00 

820.81 

215.00 

806.95 

8,699.99 

2,747.13 

5,533.06 

$2,885.48 

Aagust • 

2, 934. 12 

Beptember 

2,433.04 

O^l)0i>         

1,588.65 

Uovemlier    ..•••>>. 

810. 51 

December ....... -r  ^  f 

290.00 

1897. 
Jannary  ......*. 

895.81 

February  ......«•.. 

850.00 

Ifarch 

299.09 
157.49 

85.86 

242.74 

L83 

80.66 

893.67 

Anril 

595.70 

98.07 

778.91 

564.75 

3, 725. 22 

iiSy    ;;::.;::. 

2,760.48 

fSe/^^l^..^^. 

970.30 

1,099.72 

5,533.06 

Total 

1,458.91 

14,885.36 

2,738.95 

8,550.84 

1,864.72 

506.82 

23,54L09 

85,000.00 
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BBPOBT  OF  MB.  O.   W.  DURHAM,  ASSISTAKT  BNGUnXB. 

United  States  ENGiznoEB  OmcSy 

Rook  J$land,  UL,  July  1, 1S97. 

COLONBL :  I  have  the  honor  to  piesent  my  report  on  the  operations  of  snihff  boats 
and  dredge  boats  on  Upper  Mississippi  River  for  the  fiscal  year  ending  JuneSS),  1897. 

OperationB  of  snag  hoat  General  Barnard.— The  Barnard  was  in  oommission,  for  tiie 
purpose  of  removing  snags  and  other  obstrnctions  between  Minneapolis  and  mouth 
of  Missouri  River,  from  March  26  to  November  13, 1896,  and  from  March  26  to  June 
30,  1897.  In  addition  to  the  nsual  work,  a  portion  of  the  BamartPB  crew  was 
employed  fifty  days  in  September,  October,  and  November,  1896,  on  levee  surveys 
between  Muscatine  and  Fort  Madison.  An  examination  of  a  rock  ledge  opposite 
Fort  Madison  was  made  in  November,  1896,  and  of  the  harbors  of  Dubuque,  East 
Dubuque  and  Muscatine  in  May,  1897.  Tbe  boat  was  employed  thirteen  days  in  May 
and  June,  1897,  in  repairing  and  strengthening  levees  between  Keokuk  and  Quiuer. 
During  the  winter  ot  1896-97,  she  lay  in  the  Des  Moines  Rapids  Canal  aboTO  BOddle 
Lock,  and  received  small  repairs  before  coming  out  in  the  spring. 

Summary  of  operations  ofenag  boat  Oeneral  Barnard  for  fieoal  year  ending  June  SO,  1897. 

Snags  removed 223 

Leaniug  trees  pulled  back 70 

Leaning  trees  felled 3,007 

Wrecks  removed 1 

Buoys  placed 17 

Surveys  made  (days) 52 

Repairing  levees  (days) 13 

Miles  run 7,627 

Operatione  of  enag  hoat  J.  Q,  Parke, — During  the  fiscal  year  the  Parke  was  used  as  a 
tow  boat  on  construction  work  between  Illinois  and  Missouri  rivers. 

Operatione  of  dredge  Vulcan. — During  July  and  the  first  week  of  August  dredge 
VuCoan,  with  towboat  Alert  as  tender,  was  engaged  in  completing  the  widening  of  the 
channel  at  Bi^  Bend  in  Coon  Slough,  and  auo  in  removing  several  dams  and  parts 
of  dams  in  vicinity  of  Wilds  Landing.  Details  of  this  work  are  given  in  report  of 
Assistant  Engineer  W.  A.  Thompson.  The  amount  expended  on  this  work  during 
current  fiscal  year  was  $1,787.92  . 

Operations  of  dredge  Phcenix  and  tender,— Dredge  Phemix  removed  a  short  spur  dam 
at  head  of  Island  436  and  portions  of  a  submerged  dam  below  Cincinnati  Landing, 
the  same  having  become  obstructions  to  navigation.  Details  are  given  in  report  of 
Assistant  Engineer  S.  Edwards.    The  cost  of  this  wof4c  was  $&90.01. 

Operations  of  drill  boat  No,  6  and  dredge  Phoenix,— Drill  boat  No.  6,  tended  by  towboat 
Mao,  commenced  operations  on  April  16. 1897,  in  removing  ledges  of  rock  near  Greg- 
ory, but  owing  to  extreme  high  water  it  became  necessary  on  the  21st  to  abandon 
this  work  for  a  time.  The  crews  were  then  engaged  in  repairing  and  strengthening 
with  sacks  of  gravel  and  sand  portions  of  the  Warsaw-Quinoy  Levee,  which  work 
was  continued  until  May  3,  when  the  drill  boat  resumed  rock  excavation  near  Greg- 
ory. On  May  17,  the  breaking  up  of  two  large  patches  of  rock  in  mid-channel  hav- 
ing been  completed,  the  plant  was  moved  to  Keokuk,  and  was  there  employed  on 
the  high-rock  patch  opposite  the  landing  until  June  12.  On  the  13th  the  plant  was 
transferred  to  Fort  Madison,  where  it  was  engaged  until  the  16th  in  shattering  the 
higher  points  of  a  rock  ledge  opposite  the  Diamond  Jo  Landing. 

Dredge  Phcenix  operated  at  Gregory  in  removing  the  broken  rock  from  June  4  to 
14,  at  which  latter  aate  she  was  transferred  to  sand-excavation  work  near  Dallas,  in 
connection  with  improvements  being  made  there.  The  lower  rock  patch  at  Gregory 
has  .been  removed,  and  also  a  portion  of  the  upper.  It  is  proposed  to  complete,  by 
nse  of  the  dredge,  the  removal  of  the  remaining  broken  rock  at  Gregory,  and  also 
that  at  Keokuk  and  Fort  Madison  later  in  the  season.  The  area  covered  by  the  drill 
boat  at  Gregory  was  5,044  square  feet;  at  Keokuk,  10,752  square  feet;  at  Fort  Madi- 
son, 1,528  square  feet:  total,  17,324  square  feet.  In  above  work  there  were  1,124 
holes  drilled,  of  which  1,070  were  blasted,  3,304  pounds  of  rackarock  being  used, 
resulting  in  the  breaking  of  987  solid  cubic  yards  of  rock.  The  dredge  removed  at 
Gregory  1,536  cubic  yards  of  rock,  sand,  and  gravel.  The  cost  of  rook  excavation, 
as  mentioned  above  and  including  the  time  spent  in  repairing  Warsaw-Quincy  Levee, 
was  $5,854.58. 

Operations  of  Dredge  Aiax, — From  June  1  to  9  the  Ajax  removed  three  cribs  filled 
with  rock,  and  some  outlying  piles  of  rock  from  the  channel,  at  Clinton,  Iowa,  the 
same  having  been  formerly  used  for  mooring  purposes  at  tbe  Clinton  Lumber  Com- 
pany's sawmill.    The  rock  removed,  amounting  to  1,460  cubic  yards,  was  placed  as 
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shore  protection  on  head  and  si4e8  of  towheadnear  Island  290.    This  work  was  paid 
for  from  the  general  appropriation. 

Summary  of  e3q^eHditure§, 

Snaff  hoat  General  Barnard $16,908.58 

Dredge  Vulcan  and  tender 1,787.92 

Dredge  PAcenix  and  tender 690.01 

Drill  boat  No.  6,  tender,  and  dredge  PJ^omto 6,854.68 

SnperlnteBdenoe  and  oiBce 1,458.91 

Total ^ 26,000.00 

RIVBR  K0TB8. 

In  1896  the  river  above  Keokuk  remained  at  a  good  stafe  until  the  end  of  July, 
but  from  that  time  until  the  close  of  navigation  was  quite  low.  There  were,  at  toe 
lowest  water,  only  three  serious  points  of  obstruction,  all  of  which  were  improved 
during  the  season,  but  business  was  so  bad  that  raft  boats  and  packets  laid  up  very 
early.  Below  Keokuk  the  river  remained  at  a  good  stage,  except  for  a  few  days  in 
September  and  October,  but  there  were  no  obstructing  bars  found  during  the  season. 

In  1897  the  river  to  the  present  time  has  remained  high  and  favorable  to  traffic. 

An  unusual  rise,  for  the  time  of  year,  occurred  in  April,  the  river  reaching  a  stage 
at  St.  Paul  of  17.5  feet:  at  La  Crosse,  18.7  feet;  at  Dubuque,  17.9  feet,  and  at  Keokuk. 
18.4  feet.  A  bad  break  occurred  in  the  Hunt  Levee,  causing  much  damage  and  suf- 
fering.   Construction  work  on  the  Flint  Creek  Levee  waa  abandoned  for  six  weeks. 

Available  channel  depihe,  in  feet,  at  the  woret  bare  at  low  etagee  in  1896,  ae  found  by  the 

enag  boat  General  Barnard. 

Between  St,  Paul  and  Lake  Pepin  (61  milee), — The  Barnard  found  no  bar  on  which 
there  was  not  more  than  4  feet. 

Reedn  Landing  to  Winona  {41  milee). — Opposite  Wabasha,  3.5;  Grand  Encampment, 
3.5;  head  of  Buffalo  Chute,  4;  mouth  of  Zumbro  River,  4;  above  Mluneiska,  4; 
above  mouth  of  Beef  River,  4. 

Winona  to  La  Croeee  {SI  milea), — Below  Homer,  4;  La  Moille,  3  (later  improved); 
below  Trempealeau,  4;  Queens  Bluff,  4. 

La  Croese  to  Prairie  du  Chien  (79  miles), — Brownsville,  4;  Heytmans,  4  (later 
imnroved). 

Prairie  du  Chien  to  Le  Claire  (16S  mile^).— Below  Finleys,  4;  Deadmans,  4;  below 
Bellevue,  8.6:  Santa  Fe,  4;  Elk  River,  4;  Comanche,  3.5. 

Bock  Island  to  Keithsburg  {58  miZ«9).— Dodges, 4;  at  Buffalo,  3.5;  below  Buffalo,  3.5; 
Montpelier,  3.6;  below  Fairport,  4;  above  Muscatine,  4. 

Keithsburg  to  Des  Moines  Bapids  {60  miles), — Benton  Island,  3.5;  above  Oquawka, 
3.5;  Drews  Prairie,  4;  foot  of  Burlington  Bluff,  3.5;  foot  of  Sauerweins  Bend,  3.5; 
foot  of  Dallas  Chute,  4 ;  Pontoosuc,  4. 

Keokuk  to  Missouri  Biver  (184  milts). — The  Barnard  found  no  water  in  the  channel 
as  shoal  as  4  feet,  but  the  stage  remained  somewhat  higher  during  the  season  iu  this 
stretch  of  river  than  above  Keokuk. 

Very  respectfully,  your  obedient  aervant, 

C.  W.  DuBHAM,  Assistant  Engineer. 

Lieut.  Col.  W.  R.  King, 

Corps  tf  Engineers^  U.  S.  M 


X  a. 

IMPROVEMENT  OP  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 
RIVER  AND  MINNEAPOLIS. 

Under  this  head  of  appropriations  are  carried  on,  chiefly,  works  for 
the  permanent  improvement  of  through  navigation,  but  improvements 
at  harbors  and  other  localities  are  frequently  made  under  allotments  as 
provided  for  in  the  various  acts  of  Congress.  Additional  remarks  on 
the  scope  and  character  of  the  work,  etc.,  may  be  found  on  pages  1775- 
1778,  Beport  Chief  of  Engineers  for  1890. 
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At  the  commencemeBt  of  the  fiscal  year  there  was  available  the  sum 
of  $418,246.07. 

On  account  of  the  comparatively  small  amount  available  and  the 
diversion  of  a  great  part  of  the  funds  to  special  work,  comparatively 
little  was  done  on  general  improvement. 

Under  improved  projects,  work  of  dam  construction,  shore  protection, 
dredging,  and  removal  of  rock,  etc.,  has  been  carried  on  during  the 
past  year  by  hired  labor  and  use  of  Government  plant  between  St.  Paul 
and  Lake  Pepin,  at  Kings  Coulee,  between  Heeds  Landing  and  Oenoa, 
at  Kock  Island  Eapids  and  Harbor,  between  Kiethsburg  and  l^ash- 
ville,  between  Keokuk  and  Quincy,  between  Quincy  and  Clarksville,  at 
Quincy  Bay  and  Harbor,  at  Sny  Island  Levee,  and  between  the  Illinois 
and  Missouri  rivers.  Under  formal  contract,  between  Oenoa  and 
Prairie  du  Ohien,  between  Dubuque  and  Clinton,  at  East  Dubuque 
Harbor,  between  Eock  Island  and  Muscatine,  between  Hamburg  and 
Cap  au  Gris,  between  Cap  au  Gris  and  the  Illinois  River,  and  at  the 
Flint  Creek  and  Warsaw  levees. 

I  give  below  a  brief  synopsis  of  operations  and  of  the  condition  of 
the  various  special  allotments  made  by  direction  of  Congress. 

Harbor  at  Burlington^  Iowa. — No  work  was  done  during  the  year, 
and  there  is  an  available  balance  of  $3,094.38  remaining  from  the 
allotment  in  act  of  September  19,  1890. 

Dredging  Quincy  Bay^  Illinois. — ^The  balance  available  on  July  1, 1896 
($3,931.45)  was  expended  during  the  year.  The  work  was  done  by 
hired  labor  and  use  of  Government  plant  and  resulted  in  the  removal 
of  55,640  cubic  yards  of  material. 

The  river  and  harbor  act  of  June  3, 1896,  provides  $16,000  for  dredg- 
ing the  channel  in  Quincy  Bay,  which  it  is  proposed  to  distribute  over 
the  three  years,  1898,  1899,  and  1900. 

Warsaw  to  Quincy,  III. — The  sundry  civil  act  of  March  2,  1896, 
allotted  $86,500  for  raising,  repairing,  and  strengthening  the  levees 
between  those  cities,  and  the  funds  have  been  used  for  those  purposes. 
The  amount  of  earthwork  built  during  the  year  was  367,962  cubic  yards, 
and  9,350  linear  feet  of  bank  was  protected  by  revetment. 

The  river  and  harbor  act  of  June  3, 1896,  provides  $5,000  for  "  repair 
and  maintenance,"  which  will  probably  be  expended  during  the  current 
year. 

Flint  Creek  to  lotca  River. — ^The  sundry  civil  act  of  March  2,  1895, 
allotted  $85,000  for  constructing  a  leveo.  from  Flint  Creek,  near  Bur- 
lington, Iowa,  to  a  point  up  the  Iowa  River  above  high- water  mark. 
The  sundry  civil  act  of  June  3, 18U6,  added  $75,000,  and  that  of  June 
4, 1897,  $50,000,  making  a  total  of  $210,000. 

The  original  estimate  for  this  levee,  made  from  the  preliminary  sur- 
veys, was  $305,000.  Subsequent  surveys  reduced  the  length  of  the 
levee  about  7  miles,  and  the  estimate  to  $250,000;  so  that  $40,000  addi- 
tional will  complete  the  work.  Twenty-two  of  the  36  miles  are  now 
finished.  During  the  last  calendar  year  604,230  cubic  yards  earthwork 
was  built  and  about  4,000  linear  feet  of  shore  protection  in  the  Iowa 
Kiver. 

Harbor  of  refuge  at  Kings  Coulee^  Lake  Pepin. — ^The  river  and  harbor 
act  of  June  3, 1896,  allotted  $30,000  for  a  harbor  of  refuge  at  Kings 
Coulee,  and  plans  were  made  to  cover  the  amount  appropriated.  A 
pier  or  break wat-er,  about  800  feet  long,  will  be  built  of  dredged  mate- 
rial, chiefly  gravel,  and  covered  with  rip-rap  rock.  About  S)0  linear 
feet  of  this  pier  are  now  completed. 
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Harbor  at  La  Crosse^  TTw.— The  act  of  June  3,  1896,  allotted  $5,000 
for  this  harbor,  and  it  was  proposed  to  expend  the  same  daring  past 
fiscal  year.  But  the  results  of  a  survey  ordered  by  the  same  act  were 
such  as  to  show  that  about  $17,000  was  needed  to  perform  proper 
work,  and  that  it  would  be  better  to  reserve  the  $5,000  until  further 
funds  became  available. 

Harbor  at  Ea^st  Dubuque^  III. — ^The  river  and  harbor  act  of  June  3, 
1896,  allotted  $5,000  for  dredging,  and  the  money  was  expended  for 
that  purpose.  An  area  of  210,000  square  feet  was  dredged  over  and 
31,667  cubic  yards  of  material  removed,  the  work  being  done  by  con- 
tract at  15  cents  per  cubic  yard. 

Harbor  at  Bock  Island^  i«.— The  act  of  June  3, 1896,  allotted  $5,000 
for  this  harbor,  and  the  money  was  expended  in  rock  excavation  along 
the  levee.  About  300  feet  of  landing  was  put  in  excellent  shape  by 
vthe  removal  of  2,243  cubic  yards  rock. 

Steamboat  Landing  at  Quincy,  IlL — ^The  act  of  June  3, 1896,  allotted 
$10,000  for  this  harbor,  and  a  project  was  rendered  to  cover  the  avail- 
able funds.  Work  is  in  progress,  and  has  thus  far  consisted  in  the 
construction  of  two  low  brush  dams  on  the  bar,  a  grundschwelle 
extension,  363  feet  long,  of  Dam  No.  1,  and  two  cuts  through  the  bar, 
the  upper  side  of  the  upper  cut  being  protected  by  rip-rap.  About 
42,000  cubic  yards  sand  was  dredged  and  removed. 

Sny  Island  Levee. — The  river  and  harbor  act  of  June  3, 1896,  allotted 
$50,000  to  protect  this  levee,  which  extends  along  left  bank  of  Miss- 
issippi River  from  Quincy  to  Hamburg,  111.  A  project  was  made  for 
the  past  fiscal  year  to  cover  the  expenditure  of  $15,000  of  above- 
mentioned  allotment,  and  the  levee  slope  on  the  river  side  at  Kings 
Island  was  protected  for  a  distance  of  1,000  feet,  and  at  Harris  Island 
for  2,582  feet.  It  is  proposed  to  expend  $25,000  during  1898,  and  the 
remaining  $15,000  during  1899  and  1900. 

The  details  of  the  above-mentioned  improvements  are  given  in  the 
appended  reiK)rts  of  assistants  in  local  charge. 

Commercial  statistics  accompany  my  report  on  operating  snagboats 
and  dredge  boats  on  Upper  Mississippi  River. 

The  improvement  of  the  Upper  Mississippi  River  has  been  carried 
on  gradually,  giving  the  river  itself  opportunity  to  assist  in  the  forma- 
tion of  proper  channels.  It  has  been  customary  when  funds  are 
available  to  select  for  improvement  such  localities  as  were  at  the  time 
most  detrimental  to  navigation.  Detailed  plans  for  radical  improve- 
ment have  not  as  yet  been  determined  upon,  and  the  work  has  been 
hitherto  prosecuted  under  general  methods,  the  approximate  estimate 
being  $20,000  per  mile,  and  the  depth  to  be  secured  4^  to  6  feet  at  low 
water. 

In  my  opinion  $1,500,000  can  be  profitably  expended  during  fiscal 
year  ending  June  30, 1899. 

Summary  of  expenditures  for  calendar  year  ending  December  SI,  1896,  under  appropria- 
iione  f<yr  improving  Mieeienppi  Biver,  **  Ohio  River  to  Minneapolis,*'  applied  to  ikat 
portion  of  the  river  bettceen  the  mouth  of  the  Missouri  Biver  and  Minneapolis. 

Minneapolis  to  St.  Panl  (Look  and  Dam  No.  2) $9,146.87 

St.  Paul  to  Lake  Pepin 14,915.68 

Kings  Coulee  pier  (Lake  Pepin) 8,303.33 

Reeds  Landing  to  Genoa 40,542.25 

Genoa  to  Prairie  du  Chien 30,877.23 

Dubuque  to  Clinton 19,474.20 

Harbor  at  East  Dubuque 6,000.00 

Rock  Island  Rapids 40,638.96 
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Harbor  at  Rock  iBlaiid $3,686.66 

Rock  Island  to  MiiBcatine 41,697.50 

Flint  Creek  to  Iowa  River  Levee 73,089.82 

Surveys  for  levees,  Drurys  Landing  to  Hannibal 4, 594. 29 

Keithsburg  to  Nashville 3,044.67 

Keokuk  to  Qnincy 30,213.11 

Warsaw  to  Qnincy  Levee 45,355.09 

Quincy  Bay 4,659.87 

Qnincy  Bridge  to  Clarksville 18,126.97^ 

Qnincy  Harbor 4,837.72 

Sny  Island  Levee 10,179.37 

Hamburg  to  Cap  an  Gris 34,577.45 

Cap  an  Gris  to  Illinois  River 24,264.78 

Illinois  Riverto  Missouri  River 38,053.00 

Surveys  and  gauges 270.06 

Purchase,  constmction,  care,  and  repair  of  plant 24, 873. 84 

Total 632,916.72 

NOTR. — In  above  statement  retained  percentages  and  delayed  estimates  on  con- 
tracts December  81;  1896,  are  included. 

Summary  Bhawing  looalitieSf  amomifo,  aimI  oo9t  of  regular  wuBtrucUon  work$  in  1896, 
heiwoen  Si,  Paul  tmd  mouth  of  Mi$$ouri  Biver. 


Locality. 


St  Psiil  to  Lake  Pepin 

Keeds  Landfnff  to  CFeihoa 

Keokuk  to  Oninoy 

Suincy  to  Clarksville 
linois  River  to  Misnouri  River . 

Genoa  to  Prairie  dii  Chien 

Dabuoue  to  Clinton  * 

Rock  Island  to  Maacatine 

Hamburg  to  Cap  an  Gris 

Cap  aa  Gris  to  Illinoia  River  *. . . 


Total. 


Hethod. 


Hind  labor 

do 

.....do 

....do 

....do 

Formal  oontraot . 

.-..do 

....do 

....do 

.....do 


HaterlaL 


Rock. 


Oufrtc^. 

4,823.7 
18,182.6 
23,973.8 

9,184 
23,883.4 
24,985.1 
25,342.6 
42,508.8 
28,581.6 
40,860 


241,672.8 


Bmah. 


Oubieydt. 
4,584.7 
84,153 
24,499.8 
19,004.6 
80,304.2 
25,000.2 
20.036 
42,386 
29,882.6 
42,100 


811,940.9 


TotaL 


OubieydM. 
0,208.4 
82, 315. 5 
48, 472. 0 
29,088.6 
68, 187. 8 
60,075.3 
45, 378. 5 
84,892.6 
58,464.1 
82,450 


663,513.6 


Locality. 


St.  Paul  to  Lake  Pepin 

Reeds  Landing;  to  Genoa 

Keokak  to  Qnincy 

Quincy  to  Clarksville 

lIlinoiH  River  to  Midsonrl  River. 

Genoa  to  Prairie  du  Chien 

Dnbnqne  to  Clinton  a • 

Rock  Island  to  Muscatine 

Hamburg  to  Cap  an  Gris 

Cap  an  Gris  to  Illinois  Rivera. . 

Total 


Cost  of 

work. 


Aver- 
age 
ooet 
per 
enblo 
yard  on 
barges. 


76 
470.26 
591.38 

18 
510. 14 
929.04 
053.08 
772.34 
658.51 
849.47 


837,146.07 


$0,228 
.230 
.386 
.209 
.172 


Average 

cost  per 
cubic 

yard  for 
towing 

and  put- 
ting in 

material. 


f0.406 
.228 
.204 
.296 
.279 


Average 
oostper 

cubic 
yard  for 
general 
Buperin* 
tendence, 
office  ex- 
penses, 
and  in- 
spection. 


fO.088 
.022 
.028 
.028 
.027 
.048 
.083 
.046 
.055 
.042 


Aver. 

«ge 
cost 

per 
cubic 
yard 

for 
plant. 


$0.1U 
.050 
.075 
.074 
.079 


Aver- 
age 

cost 
per 

cubic 

yard 
in 

place. 


$0,872 
.528 
.672 
.697 
.857 
.818 
.684 
.402 
.503 
.620 


.501 


•  Includes  work  of  1896,  In  whioh  yaar  tiM  oontraoU  wen  lek 
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Hired  Idb&r  work — Average  eoet  of  towing  and  putting  in  material. 


1801. 
18»2. 
1883. 


.  fO.888 

.286 

.   .287 


1894 f0.2U 

1885 187 

1886 266 


General  statement  showing  net  expenditures  from  the  commencement  of  improvement  to 
July  ly  1897 f  under  various  appropriations, 

St.  Paul  to  Des  Moines  Rapids $1,560,323.17 

St.  Paul  to  Des  Moines  Rapids  (practical  test  of  Adams  Flume) *  22, 176. 83 

St.  Panl  to  Des  Moines  Rapids  (harbor  at  Lake  City) 15,000.00 

Minneapolis  to  Des  Moines  Rapids 1,096,905.62 

Des  Moines  Rapids  to  niitoois  River 1,330,000.00 

Ohio  River  to  Minneapolis  (applied  to  "Between  mouth  of  Missouri 

River  and  Minneapolis") 3,248,630.16 

Total  net  expenditures 7,273,035.78 

Balances  July  1, 1897 : 

Minneapolis  to  Des  Moines  Rapids  (harbor  at  Bur- 
lington)     $3,094.88 

Ohio  River  to  Minneapolis 978,236.54 

981,130.90 

Total  appropriated 8,254,166.68 


Net  expenditures  on  the  various  sections  of  the  river  between  Minneapolis  and  the  Missouri 
Eiverfrom  commencement  of  improvement  to  July  1, 1897  {Book  Island  and  Des  Moines 
Bapids  improvement  not  included). 


Locally. 


Dia. 
tanoe. 


AmoQnt. 


Per  mild. 


8t  Pftnl  to  Minneapolis 

St  Paul  to  PrMoott 

Preaoott  to  Lake  Pepin 

Harbors  in  Lake  Pepin 

Foot  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge 

Win-        -•■'■*     ^,.,r'y„^^,^i,T.rl^n 

ha.  (  \  ••'-.•-  .;    ■    ,.  ^^.r  r':rldKe 

MclTr-'fT'ir  J;^ll]iI^' rit  I  hiinnjin.'  hridge 

ENibuquo  llriilj^f.*  ifoCMnt^^ii  Hriil^'d 

Clititon  BHiii;"  rn  Kwk  Ifllwiid  Bridge 

Rock  Ulanil  l$rM](ie  to  K^^itlh^lmri;  Sridse. 
Kelthflbtirg  bridut^  to  IteN  Moii>wB  Rapi(&.. 

Kfloknk  BririliK^  toQutnrv  Hriid^'i^ 

Quiiioj  Jlridi^p  to  ClArknvslki- . /-- 

ClurkaTJlk  toCapau  (iris 

Cap  an  QriA  tn  llliiiala  Ifiver, .._.......... 

TllfnofA  Kiver  Ui  Mirisi^ari  Eiv«r  ^ 

Flljnt  Qr««»k  tv  luwn  KNerLeT^e 

WaiaaTr  Ut  Qninoj  Levse. 

SnyLeree 

QuincvBaT 

Hamburg  Bay 

Qnincy  Harbor 

Bock  Island  Harbor 

East  Dnbnque  Harbor 

Sonreys.  lEaages,  and  meter  work 

Snac  ana  dredge  boats  and  wrecking 

Facilitating  navigation  through  bridges. . . 

Practical  test  of  Adams  Flnme 

Plant  at  estimated  ralue 


MUes. 
11 
82 
29 


Total.. 


a|76,235.00 
677,109.25 
237,697.24 

27,384.72 
341, 450. 99 
486, 219. 00 
278, 389. 85 
515,815.38 
178,289.11 
245,264.90 
394,957.81 
167,221.07 
613, 898. 65 
445,448.06 
740, 234. 51 
516,268.82 
272,054.57 
280,052.82 

96, 101. 00 

83,627.46 

67,257.68 
659,481.36 

10,000.00 
5,097.43 
5,000.00 
5,000.00 
190.496.13 

59, 661. 11 
2,072.72 

27,176.88 
179, 112. 72 


7,278,085.78 


$6,889.56 

21,16L54 

8,193.00 


28,454.25 
16, 766. 17 
8,980.81 
7,164.93 
3,021.86 
8,660.67 
9.878.99 
2.710.71 
10, 231. 64 
11, 136. 20 
12,837.24 
12,006.24 
10.076.09 
11, 202.  U 


•Of  this  amonnt  $16,131.63  was  expended  in  constmction  of  Look  and  Dam  No.  S. 
6  $25,000  additional  expended  at  Qnincy  Bay  under  a  special  appropriation. 

'In  addition  to  this  amonnt  Mr.  Adam*  expended  |I3,000  appropriated  by  acts  of 
Angn«t  2, 1882,  and  Joly  13, 1893. 
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Money  atatemenU. 

mKNEAPOLIS  TO  DK8  MOINES  RAPIDS. 

July  1,  1897,  balance  nnezpended  and  available  belong^g  to  harbor  at 
Burlington,  Iowa $8,094.88 

OHIO  HIVEB  TO  MINNEAPOLIS,  APPLIED  TO  THAT  PORTION  OF  THE  BIVSR  BETWEEN 
THE  MOUTH  OF  THE  MISSOURI  RIVER  AND  BONNBAPOUS. 

July  1,1896,  balance  unexpended $578,221.81 

Amonnt  appropriated  by  sundry  civil  act  approved  June  4, 1897 826, 666. 67 

Received  from  nonpayments 95.62 

1,404,984.10 
June  30, 1897,  amoant  expended  during  fiscal  year 426, 947.58 

July  1,1897,  balance  unexpended 978,086.52 

July  1,1897,  outstanding  liabilities $35,661.1L 

July  1, 1897,  amount  covered  by  uncompleted  contracts 3, 401. 84 

39,062.46 

July  1, 1897,  balance  available 938,974.07 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1899 1,500,000.00 
Bnbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897* 


Abstract  of  apprapriaUona, 

St.  Paul  to  Des  Moines  Rapids: 

By  act  approved — 

June  18, 1878 $260,000.00 

March  3,  1879 100,000.00 

June  14, 1880 150,000.00 

March  3,  1881 200,000.00 

By  act  passed  August  2, 1882 260,000.00 

By  act  approved — 

July  5, 1884  (general  improvement) 260,000.00 

July  5, 1884  (applied  to  harbor  Lake  City) 16,000.00 

August5,1886 382,500.00 

Minneapolis  to  Des  Moines  Rapids : 

By  act  of  August  11, 1888 600,000.00 

By  act  of  September  19,  1890 600,000.00 

Des  Moines  Rapias  to  Illinois  River: 

By  act  approved — 

June  18, 1878 -"- 100,000.00 

March  3,  1879 40,000.00 

June  14, 1880 100,000.00 

March  8, 1881 175,000.00 

By  act  passed  August  2, 1882 200,000.00 

By  act  approved — 

July  5, 1884 200,000.00 

AugU8t5,1886 150,000.00 

By  act  of  August  11, 1888 200,000.00 

By  act  of  September  19, 1890 165,000.00 

Ohio  River  to  Minneapolis,  applied  to  between  Missouri  River  and 
Minneapolis : 

By  act  approved- 
July  13. 1892 600,000.00 

March  3, 1893  (sundry  civil) 886,666.67 

August  18, 1894  (sundry  civil) 866,666.67 

.  March  2, 1895  (sundry  civil) 866,666.67 

By  act  of  June  3, 1896 200,000.00 

By  act  of  June  4, 1897  (sundry  civil) 826, 666.67 

Total 8,254,166.68 
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Ahsiraet  ofpropoaalB  received  and  opened  hy  Lieat,  Col,  W,  R,  King,  Corpe  of  Engineers, 
at  Book  Island,  III,  August  g9, 1896,  at  11  a,  m,,  for  *' dredging  at  East  Dubuque  and 
in  Oalena  River,  Illinois." 


rlTera 

H1nni«p ^  .  „ 

St.  Paal  to  month  of  Missoari  River,"  and  a  8i>eoiflo  allotment  therefrom  of  $5,000,  also  made  by 
•aid  act  **for  the  removal  of  the  bar  In  the  Miaaieaippl  River,  on  the  eaet  aide  thereof,  opposite  the  city 
of  Dabnqne,  in  the  State  of  Iowa,"  the  projeot  having  been  approved,  as  per  Department  letter  of 
Jnlv  16,  ISOe^File  number  16068. 

lliere  is  available  for  dredging  in  Oalena  River.  Illinois,  under  section  4  of  river  and  harbor 
act  of  Jnly  6, 1W4,  for  "operating  and  care  of  canals  and  other  works  of  navigation,"  an  allotment 
of  $6,000,  made  available  for  dredging  in  Oalena  River  by  project  and  estimate  for  care  and  maintenance 
of  Oalena  River  improvement  for  fiscal  year  ending  Jnne  30, 1887,  approved  by  Secretary  of  War  July 
24, 18M,  as  per  Department  letter  of  Jnly  28,  1886.— File  nomber  inolosare  4  of  6007.] 


No. 


Kame  and  address  of  bidder. 


East  Dabnqne 
(dredging  and 

removing  80,000 
onbio  ynrds). 


Per 
enbio 
yard. 


Total. 


Oalena  River 

(dredging  and 

removing  30,000 

cubic  yards). 


Per 
cubic 
yard. 


TotaL 


C.  H.  Appleton,  Si.  Paul,  Minn. 
M.  H.  Moore,  Dabnqne,  Iowa. . 
A.  J.  Whitney.  Rook  Island,  111 


Cents, 

016 

20 

16 


$4,600 
6.000 
4,500 


Cents, 


620 
alOf 


$6,000 
6.026 


•Recommended  for  acceptance:  accepted,  and  written  contract  made. 
6  Five  cents  additional  where  the  tow  is  more  than  2  milek. 

Abstract  of  proposals  received  and  opened  bf  Lieut,  CoU  W,  R,  King,  Corps  of  Engineers, 
at  Rock  Island,  III,,  November  10, 1896,  at  11  a,  m,,  for  **construGtion  of  dams  and 
shore  proteetions  between  Reeds  Landing,  Minnesota,  and  Trempealeau,  Wis," 

[TUs  work  is  covered  by  an  allotment  of  $60,000  made  by  project  approved  September  4, 1896  (file 
number  15860).  for  the  application  of  $200,000  auihorised  by  tne  river  and  harbor  act  of  Jnne  3,  1896| 
to  be  expended  dnrlng  tne  flseal  rear  ending  Jnne  80, 1807,  for  "  improving  Mississippi  River  between 
St  Paul  and  the  month  of  the  Missouri  River,"  under  continuing  contract.] 


No. 


Name  and  address  of  bidder. 


25,000  cubic  yards 
rook  in  place. 


Per  cubic 
yard. 


Total. 


76,000  cubic  yards 
brush  in  place. 


Per  cubic 
yard, 


Total. 


Orand 
total. 


Fetter  A  Crosby,  La  Crosse,  Wis 

Jacob  Richtman,  Fountain  City,  Wis 
Albert  Kirchner,  Fountain  City,  Wis 


$0.07 

LOO 

.04 


$24,260 
25,000 
28,500 


$0.17 
.86 
.10 


$12,760 
26,250 
14,260 


a$37,000 
61.260 
87,760 


•Recommended  for  acceptance;  accepted,  and  written  contract  made. 


Abstract  of  proposals  received  and  opened  by  Lieut,  Col,  W,  R.  King,  Corps  of  Engineers, 
at  Rock  Island,  III.,  November  10, 1896,  at  11  a.  m,,foT  ** construction  of  dams  and 
shore  protections  between  Dubuque  and  Clinton,  Iowa, 

[This  work  is  covered  by  an  allotment  of  $36,000  made  by  project  approved  September  4, 1806  (file 
number  15860),  for  the  application  of  $200,000  authorised  by  the  river  and  harbor  act  of  June  8,  1806, 
to  be  expended  during  toe  fiscal  year  ending  June  30, 1897,  for  'Mm proving  Mississippi  River  betwcMi 
St.  Paul  and  the  month  of  the  Missouri  River,"  under  continuing  contract.] 


Ko. 

Kme  and  address  of  biddor. 

80,000  cubic  yards 
rock  in  place. 

25,000  cubic  yards 
brush  in  place. 

Orand 

Per  cubic 
yard. 

Total. 

Per  cubic 
yard. 

Total. 

totaL 

I 

2 

Albert  Kirchner.  Fountain  City,  Wis 

A.J.  Whitney,  Rock  Island,  HI 

$0.90 

.04 

1.00 

1.00 

$27,000 
28.200 
80.000 
30,000 

$0.17 
.20 
.60 
.20 

$4,260 
6,000 

12,600 
6,000 

•  $31,250 
33,200 
42,500 
86,000 

8 

4 

Jacob  Riobtman,  Fountain  City,  Wis 

Patterson  Bros  . Keokuk.  Iowa... 

•  Recommended  for  acoeptance;  accepted,  and  written  contract  made. 
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Abstract  of  proposaU  received  and  op6ned^  bjf  Heat.  Got.  W,  R,  King,  Corps  of  Engineers, 
at  Rock  Island,  III,,  November  10, 1896,  at  11  a.  m,,for  " oonstrnoiion  of  dams  and 
shore  protections  between  Rook  Island,  III,,  and  Muscatine,  Iowa" 

[Thin  work  is  coverod  bj  an  ftllotment  of  $30,030  made  by  project  approved  September  4,  1896  (file 
number  15860),  for  the  application  of  $200,000  aaihorized  by  tne  riyer  and  harbor  act  of  June  3, 1806, 
to  be  expended  during  the  fl.H<»l  year  ending  June  30, 1897,  for  "  Improying  MlaaiaBlppl  Kiver  between 
St.  Paul  and  the  mouth  of  the  Missouri  Biver,"  under  continuing  contract.] 


Ko. 

Name  and  address  of  bidder. 

26,000  cubic  yards 
rock  in  place. 

25,000  cubic  yards 
brush  in  place. 

Grand 

Per  cubic 
yard. 

ToUl. 

Per  cubic 
yard. 

Total. 

total. 

Albert  Kirohner,  Fountain  Citj,  Wis 

A  J  Whitney.  Rook  Island  III 

$1.00 
1.00 
.84 
1.05 
1.10 

$26,000 
25,000 
21,000 
26,250 
27,500 

.23 
.86 
.40 

$4,750 
6,000 
5,750 
8,750 

10,000 

$29,750 
80  000 

Patterson  BrtM..  Keokuk.  Iowa 

a26,750 
35.000 
87,500 

James  Short.  St  Charles.  Mo 

Jacob  Bichtman,  Fountoin  City,  Wis 

aBeoommended  for  acceptance ;  accepted,  and  written  contract  mad«. 

Abstract  of  proposals  received  and  opened  by  Lieut,  Col,  W,  R.  King,  Corps  of  Engineers, 
at  Rock  Island,  III.,  November  10, 1896,  at  11  a.  m,,for  **  construction  of  dams  and 
shore  protections  between  Keithsburg,  III,,  and  Nashville,  Iowa," 

[This  work  Is  coyered  by  an  allotment  of  $36,000  made  by  project  approved  September  4, 1806  (file 
number  158(D9)  for  the  application  of  $2<>0,000  authorized  by  toe  river  and  harbor  act  of  June  3,  1806, 
to  be  expended  during  tne  flHoal  vear  ending  Jane  Sit,  1897,  for  "improving  Mississippi  River  between 
St.  Paul  and  the  mouth  of  the  Missouri  Kiver,"  under  continuing  oontract.] 


Ko. 

Name  and  address  of  bidder. 

26,000  cubic  yards 
rock  in  place. 

25,000  cubic  yards 
brush  in  place. 

Grand 

Per  cubic 
yard. 

Total. 

Per  cubic 
yard. 

Total. 

tot4a. 

Albert  Klrchner,  Fountain  City,  Wis 

A  J  Whitney  Rock  laland  111 

$1.00 

1.60 

1.25 

.96 

1.10 

$25,000 
37,500 
81.250 
23,750 
27.500 

$0.19 
.0 
.25 
.32 
.40 

$4,750 
7.600 
6,260 
8.000 

10,000 

a  $20, 750 
46,000 

I'atternon  Bros..  Keokuk.  Iowa 

37,600 

Jaiaes  Short  St.  Charles.  Mo 

31,750 

Jacob  Bichtman,  Fountain  City,  Wis 

37,500 

aBeoommended  for  aoceptanoe;  accepted,  and  written  contract  made. 


Abstract  of  proposals  received  and  opened  by  Lieut,  Col.  W,  R,  King,  Corps  of  Engineers, 
at  Rock  Island,  III.,  November  10, 1896,  at  11  a.  m,,for  "construction  of  dams  and 
shore  protections  between  Hamburg,  III,,  and  the  mouth  of  the  Illinois  River." 

[This  work  is  covered  by  an  allotment  of  $50,000  made  by  project  approved  September  4,  1806  (fllo 
No.  15869)  for  the  application  of  $200,000  authorised  by  the  river  and  harbor  act  of  June  3,  1896,  to  be 
expended  during  the  fiscal  year  ending  June  30, 1807,  for  ''improving  Missiasippi  Biver  between  St. 
Paul  and  the  mouth  of  the  Missouri  Biver,"  under  continuing  contract.] 


No. 


Name  and  address  of    idder. 


Per  cubic 
yard. 


86,000  cubic  yards 
rock  in  place. 


Total. 


55,000  cubic  yards 
brush  in. place. 


Per  cubic 
yard. 


Total. 


Grand 
total. 


Albert  Klrchner,  Fountain  City,  Wis. 

Thompson  &.  Gray,  St  Louis,  Mo 

James  Short,  St  Charlefl,  Mo 

GoUke&  Bust,  Alton,  111 

Jacob  Bichtman,  Fountain  City,  Wis . . 


$1.00 

.80 

1.10 

1.04 

1.00 


$35,000 
28,000 
88,500 
36,400 
86,000 


$0.80 
.44 
.40 
.46 

.40 


$16,60C 
24,200 
22,000 
26,300 
22,000 


a$51,500 
52.200 
60,500 
61,700 
67,000 


•  Beoommended  for  aoceptanoaj  accepted,  and  written  oontraot  mada. 
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Lift  of  oontrootf  in  force  July  2,  1897,  for  imnroremeni  work  on  MtBsisnppi  Birer  between 
mouth  of  Miesouri  Biver  and  St.  Paul, 


Name  and  address  of  oon- 
tnustor. 


Fetter  &  Crosby,  La  Croase, 
Wis. 

All)ert  Kirohner,  Fountain 
City,  Wis. 

Patterson  Bros 


Albert  Kirchnor,  Fountain 
City,  Wis. 


Do. 


John    A.    O'Keofe  &    Co., 
Omaha,  Kebr. 


Designation  and  location  of 
work. 


Bnllding  dams  and   shore 

Erotection,  Reeds  Land- 
Iff  to  Trempealeau. 
Building;   dams  and  shore 

proteotion,    Dubuque  to 

Clinton. 
Bailding  dams  and  shore 

protection.  Rock  Island 

to  Muscatine. 
Building  dams  and   shore 

protection,  Keithsburg  to 

NashvUle. 
Building   dams  and   shore 

protection,  Hamburg   to 

mouth  Illinois  Rirer. 
Building  IcTees,    Flint 

Creek  to  Iowa  River. 


Date  of        Commence- 
approyal .     ment  of  work . 


Jan.    2,1887 

do 

do 

do 

do 

June  6,1806 


June  8,1897 
Apr.  29, 1897 
June  7,1897 
Not  begun.. 

do ...... 

July    1,1896 


Expiration  of 
contract. 


Dec.   81,1897 

Do. 

Do. 

Do. 

Do. 
Sept  80,1807 


Comparative  oo$t  ofmateriale,  1896. 


Rook,  per  cubic 
yard. 

Brush,  per  cubio 
yard. 

Earth. 

work, 

per  cubio 

yard,  in 

ylaco. 

Locality  of  deUvery. 

In  place. 

On 
United 
States 
barges. 

In  place. 

On 
United 
States 
barges. 

Radrock 

$0.86 

Pinebend  to  Haatines 

$0. 1425 

(Jrey  Cloud 

.28 
.40 
.888 

Lake  Gitv  fwithin  4  miles  of) 

Roods  Landinc  to  Lake  Citr 

Rtwda  Landinir  to  Genoa 

.118 

Cloainir  Dam  No.  2  (sheet  18) 

$L00 
LOO 

10.25 
.14 

Genoa  to  Prairie  du  Chien 

DiibnonefbaroDDOffite). ........................... 

Dubuoue  to  Clinton....*...... 

LOO 

.14 

Galena  River • 

Albany  (vicinity  of) 

.16 

]>olaire 

.60 
.45 

Leclaire  (vicinity  of) 

Rock  Island  to  Muscatine. ^ ■, .,..-- r ■,, ,,.,.. 

.70 

.19 

Iowa  River 

al.OO 
a  1.37 

a. 20 

Do 

Flint  Creek  to  Iowa  River 

$0.08 
.0818 

Do 

Do 

.0899 

Do 

.09 

Do 

.0906 

Do    

.1039 

Do 

.12 

Do 

66.16 
L9rf 



Do 



l£onth  of  Iowa  Slough'.,,..... ...^rr ,..,,«, 

aL30 
.56 

a. 25 

Burlington  (4  miles  i>eIow) 

Bar  Island  and  Lead  Island 

.20 

.43 

.44 

.88 

KeokiiKl        

Keokuk  (vicinity  of)  

Warsaw  to  Quiucy  Levee,  Hunt  and  Lima  Lake 
district      ...  . 

.0885 

Do 

.11 

Do 

.1245 

Do 

.125 

Do 

.14 

Do 

.15 

Do 

.16 

Do 

::;:::;;;::::::::::: 

.18 

Do 

.196 

Warsaw  to  Ouinov  Levee.  Indian  Grave  district.. 

.1006 

Do 

.U06 

Do 

.14 

Do 

.U7 

•On  bank. 


ftRabblesUmo. 
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Comparative  co$t  ofmateridU,  1896— ConianueA* 


• 

Rock,  per  cubie 
yard. 

Bmsh,  per  cubic 
yard. 

Karth. 

work 
per  cubic 
yard,  in 

place. 

LooaUty  of  deUvery. 

In  place. 

On 
United 
States 
barges. 

In  place. 

On 
United 
SUtee 
barges. 

'Warsaw  to  Qninoy  T<eT«e,  Indian  Graye  diiftrict. . 

>0.15 

Do  .....r....'. ' 

.155 

Do 

.1576 

Do       

.20 

Do 

.21 

TVaraaw  to  Qoincy  Levee,  Bear  Creek  outlet 

Warsaw  to  Qainoy  Leyee,  Bear  Creek  oatlet 
(rnlible  masonrv)  .....•>•■....>•••.•.•••••••■••>• 

$1.70 
2.47 

Warsaw  to  OftiitODxxr...-i.i.-^--i. ----- 

10.225 
.25 

Canton  fvifiinitv  of^. ...•...>.>■■•.>.■•••■.>. «.•••• 

Canton  to  Ijairranire........... 

10.40 

JfftgrftngA ^, 

.26 

OiiTnfiv  Bav  ........•.••>..••............•.•>••.-> 

.60 

.526 

(  ainoy  to  Hannibal 

.185 

.21 

.20 

''    Do - .... 

QninoT  to  Saverton -frrT ■^--■^» i--- 

HannibalrT-  -- - 

■""48 

.40 
.60 
.60 
.44 

Do 

Do 

rionisiana 

Ijonisiana  (yicinltr of) -^^^--rT-r..... ....... ..,.,,,- 

.21 

.206 

Do 

Hamburg  to  Cap  an  Gria 

.94 
.87 

.16 

.10 

Can  an  (Tri«  to  month  of  Illinois  Rl Ver ,...,.* 

Grafton 

.48 

Grafton  to  mouth  of  Mlsaouri  River 

16 
.19 

Month  of  MifMfouri  Rirer  and  MiiMfonrl  RWer 

NoTi.~Dredging  and  remoying  sand  and  mud  at  Galena  River,  per  cubic  yard,  10|  cents;  at  East 
Dubuque,  per  cubic  yard,  16  cents. 


bxport  ov  mr.  j.  d.  du8hanb,  assistant  enginsxr. 

Unitbd  States  Engineer  Office, 

8i.  Paul,  Minn.,  January  SO,  1897. 
Colonel:  I  hare  the  honor  to  sabmit  the  following  report  of  operations  nnder  my 
direction  for  improving  the  Mississippi  River  between  Minneapolis  and  Lake  Pepin 
for  the  calendar  year  1896 : 

BnNNEAPOLIS  TO  ST.  PAUL. 

Look  and  Dam  No  t, — ^Dnring  the  past  year  negotiations  for  flowage  rights  and  for 
the  purchase  of  land  for  lock  site  nave  been  much  retarded  by  owners  demanding 
exorbitant  prices  and  by  an  attempt  of  the  Mississippi  River  Improvement  and  Man- 
nfactnring  Company  to  establish  theright,  nnder  a  charter  granted  in  1857  by  the  Ter- 
ritory of  Minnesota,  to  build  a  lock  and  dam  for  power  purposes  at  Meeker  Island,  in 
opposition  to  the  construction  of  Lock  and  Dam  No.  2  by  the  Government.  To  the 
close  of  the  calendar  year  about  75  per  cent  of  the  necessary  flowage  rights  have 
been  acquired  by  deeds  of  record,  all  at  nominal  consideration.  By  resolution  of  the 
board  of  park  commissioners  of  Minneapolis,  dated  December  2,  1895,  deeds  were 
executed  September  8,  1896,  convening  to  the  United  States  land  for  part  of  the  lock 
site  and  flowage  rights  along  the  entire  length  of  the  pool  on  the  left  bank  of  the 
river  and  to  various  lands  on  the  right  bank. 

Under  project  dated  June  22, 1896,  test  pits  and  Jet  borings  were  made  to  develop 
more  fulfy  the  sand-rock  substratum  ana  to  determine  the  possible  advantage  of  a 
change  of  location  for  the  lock  site  to  land  already  acquired.  For  this  work  pile 
driver  74  was  equipped  with  a  Worthington  pump,  gas  pipe  in  suitable  sections  and 
sizes,  and  hand  drills.  Two-inch  gas  pipe,  supplied  with  a  water  jet  and  weighted 
with  the  pile-driver  hammer  or  driven  lightly,  readily  penetrated  the  sand  and 
gravel  bed  of  the  river  and  the  underlying  sand  rock  to  any  desired  depth.  The 
hand  drill  was  used  within  the  2-inch  pipe  to  break  a  way  through  coarse  travel. 
Whenever  a  bowlder  was  encountered,  the  boring  was  abandoned  and  a  new  noring 
made  near  b^.  A  water  jet  supplied  through  a  three-fourths-inch  gas  pipe  within 
the  2- inch  pipe  was  used  to  clear  the  outer  pipe  of  broken  rook  and  to  raise  for 
inspection  samples  of  ths  sand  rock.    More  reliable  information  was  obtained  by  the 
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aboye  method  than  was  possible  by  the  ase  of  the  ordinary  form  of  well  boring  machine 
previonsly  used.  The  river  bed  at  this  point  is  composed  of  gravel  and  bowlders,  in 
depth  ftom  4  to  24  feet,  overlying  the  soft  sand  rock. 

Condemnation  proceedings  for  acquiring  part  of  the  lock  site  were  not  begun,  as 
it  now  seems  possible  that  this  land  may  be  purchased  for  a  reasonable  price,  and  to 
that  end  negotiations  were  progressing  favorably  at  the  close  of  the  year.  It  is 
hoped  to  secure  all  necessary  lands  and  flowage  rights  and  to  begin  the  construction 
of  the  lock  foondation  and  part  of  the  lock  walls  during  season  of  1897. 

8T.  PAUL  TO  LAU  PKFIN. 

The  improvement  of  the  river  between  8t.  Paul  and  Lake  Pepin  was  continued 
under  projects  approved  April  17, 1885,  and  August  22,  1896,  by  hired  labor  and  use 
of  Government  plant. 

Building  damB, — ^In  the  vieinity  of  South  St.  Paul  eleven  wins  dams,  Nos.  45  to  65, 
inclusive  (sheet  2),  *  were  constructed .  Dam  14  was  extended  70  fee  t,  and  repairs  were 
made  to  dams  in  tnis  vicinity  and  to  dams  and  shore  protections  at  Daytons  Bluff, 
Newport,  and  Robinsons  Bocks.  Dam  55  wan  built  of  orush  and  rock  in  the  usual 
manner,  with  crest  about  4  feet  above  low  water  of  1864.  Dams  45  to  54,  inclusive, 
are  each  composed  of  a  sand  base  raised  to  about  2^  feet  above  low  water  and  a 
course  of  brush  and  rock  sufficiently  thick  to  bring  the  dams  to  grade,  at  least 
5  feet  above  lowwater.  The  sand  for  these  bases,  16,233  eubic  yards,  was  deposited 
in  position  for  the  dams  by  the  hydraulic  dredge  Oeyaer  while  dredging  for 
ohannel  improvement  in  this  vicinity.  It  was  put  in  place  at  an  expense  of  but  a 
fraction  of  a  cent  per  cubic  yard,  and  made  a  substitute  for  an  estimated  quantity 
of  6,125  cubic  yards  of  brush  and  rook. 

It  frequently  happens  that  channel  improvement  by  dredging  becomes  necessary 
in  the  vicinity  of  contemplated  wing  dams.  The  oonstraction  of  such  projected 
dams  by  the  above  method  may  be  made  simultaneous  with  the  operation  of  the 
hydraulic  dredge  for  channel  improvement,  and  results  in  great  saving  of  cost.  Dis- 
regarding any  benefits  that  may  be  derived  by  the  removal  of  sand  from  the  channel, 
the  cost  of  constructing  dams  may  be  materially  reduced  by  substituting  sand  for 
brush  and  rock  in  the  base  of  the  dams. 

Materials  were  purchased  in  open  market,  under  competition,  delivered  on  United 
States  barges,  as  follows :  For  brush,  per  cubic  yard,  14^  cents ;  for  riprap  rock,  per 
cubic  yard,  at  Red  Rock,  35  cents;  at  Robinsons  Rocks,  28  cents.  Launch  Emily 
towed  the  material  on  United  States  barges  to  the  works. 

Owing  to  limited  available  funds  for  this  work,  the  construction  of  dams  was 
delayea  until  late  in  the  season  of  low  water,  in  order  that  the  point  at  which 
improvements  appeared  most  essential  could  best  be  selected,  work  was  begun 
September  15  and  discontinued  November  7. 

Short  stretches  of  shore  protection  should  be  built  at  Pigs  Eye  and  below  Quaran- 
tine Light,  and  works  of  improvement  should  be  made  in  the  vicinity  of  Hastings, 
Smiths  Bar,  Morgans  Bar,  Sturgeon  Slough,  and  opposite  Vermilion  Slough. 

Dredging. — Suction  dredge  No.  14,  Geyser,  attended  by  launch  Emilyy  was  put  in 
commission  April  1  and  began  operations  April  9  at  Island  15.  About  15,000  cubic 
yards  of  sand  was  removed  from  the  channel  and  deposited  between  Dams  15  and 
45  (sheet  5),  materially  improving  the  ohannel  crossing  at  this  point.  At  Franklin 
Coulee  a  cut  180  feet  in  average  width,  600  feet  long,  and  at  least  5  feet  below  low 
water  of  1864  was  made  through  the  bar.  The  material  removed  from  this  cut  was 
deposited  to  the  risht  of  the  cnannel  between  dams,  and  is  estimated  at  18,000  cubic 
yards  in  place.  A  large  percentage  of  the  material  removed— sawmill  refuse — was 
carried  away  by  the  current,  and  is  not  included  in  above  estimate. 

Over  24,000  cubic  yards  oi  sand  and  gravel  was  removed  from  the  gravel  bar  at 
Pigs  £ve  and  deposited  between  dams  to  the  left  of  the  channeli  the  dredging 
extending  irom  Dam  2  (sheet  1)  downstream  1,400  feet,  the  width  beiuff  100  feet  at 
each  end  and  200  feet  over  the  shoalest  part  of  the  bar.  The  depth  of  cut  was  at 
least  5  feet  below  low  water  of  1864. 

In  the  vicinity  of  South  St.  Paul  tha  channel  was  dredged  i^om  Dam  20  to  Dam  14 
(sheet  2),  a  distance  of  4.000  feet.  The  sand  removed--27,700  cubic  yards— was 
deposited  to  the  rieht  and  left  of  the  channel  for  use  in  construction  of  dams  and  in 
spoil  banks.  The  dreclge  was  then  returned  to  Island  15  and  made  a  cut  extending 
upstream  from  the  head  of  the  island  600  feet,  100  feet  wide,  and  at  least  6  feet  in 
depth  below  low  water  of  1864,  and  also  made  a  cut  350  feet  long,  100  feet  wide,  and 
at  least  5  feet  below  low  water,  extending  down  the  center  of  the  channel  from 
opposite  Dam  15  (sheet  5).  The  material  removed  frt>m  the  first  cut— 13,^6  cubic 
yards — was  deposited  under  Dam  34  and  behind  Island  15,  and  that  from  the  second 
eat— 7,396  cnbic  yards— was  deposited  under  Dam  15  (sheet  5). 

*  fiheat  nombeta  are  those  of  general  maps,  survay  of  1878-79.     ^  ^ ,  ^ 
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The  dredge  was  operated  with  a  doable  orew  working  two  eight-hoar  Bhifts  daily 
during  the  low-water  period.   Operations  were  discontiniK'd  for  the  season  October  31. 

During  the  coming  season  the  dredge  may  be  employed  to  great  advantage  in  still 
further  removing  the  gravel  bar  at  pigs  Eye,  maintaining  the  channel  through 
drifting  bars,  and  in  building  dams. 

The  entire  Government  fleet  was  pat  into  winter  quarters  at  Boulanger  Slough, 
excepting  launch  Emily^  dredge  GeywTj  and  quarterboat  21,  which,  together  with 
towboat  Furyf  were  taken  to  South  Stillwater  for  repairs,  preparatory  to  next  season's 
work.    The  dredge  and  launch  were  put  on  the  boat  ways. 

L%9t  ofworlcB  eontitrucied  and  repaired  and  of  materials  ueed  during  ike  season  of  1896 
heivoeen  8U  Paul  and  Lake  Pepin. 


I)e«ignatloiL 


Dimensions. 


Length. 


Height 

above  low 

water 

1884. 


Ifaterlal. 


Sud. 


Book. 


Bnuh. 


Sheet  1: 

Wing  dam  31,  raised 

Wing  dam  32.  rallied 

Wing  dam.  83,  raised 

Wing  dam  84,  raised 

Shore  protection  opposite  Dam  34 

Sheet  2: 

Wing  dam  5,  raised 

Closing  dam  12,  rained 

W^ingdaiii  14,  extended 

\Vlngdam  16,  end  raised 

Wing  dam  19,  end  raised 

Wing  dam  21,  end  rained 

Wing  dam  22,  end  raised 

Wing  dam  27,  end  rained 

Wing  dam  20,endraiiied 

Wing  dam  30,  end  misod 

W iug  dam  81 .  end  raised 

Wing  dam  32,  end  nutted t. 

Win  g  dam  4  0,  eud  raised 

Wing  dam  45 

Wing  dam  46 

Wing  dam  47 

Wing  dam  48 

Wing  dam  49 

Wing  dam  50 

Wing  dam  51 

Wing  dam  52 

Wing  dam  53 

Wing  dam  54 

Wing  dam  55 

Sheet  8: 

Wing  dam  18,  end  raised 

Wing  dam  20,  end  raist^ 

Wing  dam  25,  end  raised 

Wing  dam  29,  end  raised 

Wiogdam40,  end  raised 

Wing  dam  43,  end  raised 

Shore  protection  opposite  Dam  53 

Sheet  4: 

Wing  dam  18,  raised 


Feet 


Feet.       Oub  yds. 


70 


220 
120 
230 
220 
278 
282 
100 
210 
200 
225 
700 


Total. 


1,736 
1,700 
1,600 
1,575 
1,690 
2,670 
782 
1,853 
1,453 
1,674 


Oub.ydg, 
75.7 

•       82.1 
76.8 
80 
33.5 

76.4 
204 
212.4 
40 
40.5 
78.2 
62.9 
78.2 
82.1 
24 


76.7 
205.7 
190.6 
280.4 
261.6 
228.6 
238 
124.2 
211.8 
188.1 
158.2 
544.1 

93.8 
65.2 
41.6 
76 
40 
47.4 
168.7 

198.8 


Cub.  yds. 


16,238 


221.9 
383.5 

65 

72.8 


158.4 

260 

448.1 

224.9 

246.9 

506.4 

140 

165.5 

401 

300.5 

840.3 


4.584.7 


Financial  statement  for  work  of  building  dams  and  shore  protections  between  St.  Paul  and 
Lake  Ptpin  for  the  calendar  year  1896. 

Amount  expended  in  the  field  during  the  calendar  year  1896  (from  distri- 
bution sheets) $6,661.42 

Add  quota  of  general  superintendence  and  office  expenses 34H .  15 

Add  for  use  and  deterioration  of  plant 1,019.18 

8,029.78 

Materials  put  in  place: 

Rock cable  yards..      4,623.7 

Brush do.---      4,584.7 

Total 9,208.4 
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Average  coet  per  oablo  yard : 

On  barges $0,228 

For  towing  and  putting  in  place .495 

For  general  superintendence  and  office  expenses .  038 

For  plant .111 

Financial  statement  for  dredgimg  between  8t,  Paul  and  Lake  Pepin  for  the  calendar  year  1896. 

Amount  expended  in  the  field  during  the  calendar  year  1896  (from  distri- 

butionsheets) $7,586.71 

Add  quota  of  general  superintendence  and  office  expenses 326. 15 

Add  for  ose and  deterioration  of  plant 1,206.59 

Total 9,12L45 

Material  removed  (sand) cubic  yards..      105,917 

•  Average  coet  per  cubic  yard  of  sand  removed $0,086 

Very  respectfully,  your  obedient  servant, 

J.  D.  DuShanb,  Assiatant  Engineer. 
Lieut.  Col.  W.  B.  King, 

Corp$  of  Engineers,  U.  8.  A, 


bbpost  ov  mb.  w.  a.  thompson,  assistant  enginbbb. 

United  States  Enginrbr  Officb, 

La  Crosse,  Wis,,  February  15,  1897. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improvement  of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the  cal- 
enoar  year  ending  December  31, 1896: 

STOCKHOLM  HARBOR,   IN  LAKE  PEPIN. 

Some  slight  repairs  were  made  to  the  deck  and  sides  of  the  pier  by  hired  labor, 
and  373.5  cubic  yards  of  rock  was  placed  along  the  sides  to  strengthen  the  foun- 
dation. 

The  cost  of  the  above  work  was  $192.10. 

LAKE  CITT  HABBOR,   IN  LAKE  PEPIN. 

All  broken  timbers  and  planks  in  the  sloping  side  of  the  pier  were  removed  and 
replaced  with  new  timbers,  and  397.3  cubic  yards  of  rock  was  placed  along  the 
lower  side  of  the  pier  to  strengthen  the  foundation. 

The  coet  of  the  above  work  was  $272.36. 

CONSTBUCTING  A  HARBOR  IN  LAKE  PEPIN  (KINGS  COtTLEE). 

The  act  of  Congress  passed  June  3. 1896,  appropriated  $30,000  ''  for  the  purpose  of 
oonstructinff  a  harbor  of  refuge  on  tne  west  snore  of  Lake  Fepin,  Mississippi  River, 
at  or  near  Kiuffs  Coulee,  between  Lake  City  and  Reeds  Landing,  Minnesota.'' 

The  project  for  this  work  was  approved  July  24,  1896,  and  proposes  the  construc- 
tion of  a  pier  770  feet  in  length,  the  foundation  to  be  of  gravel,  the  substructure  of 
log  cribs,  and  the  superstructure  of  cribs  of  pine  lumber  with  sloping  sides  and  end. 
Width  of  pier  on  top,  10  feet;  elevation,  12  feet  above  low  water. 

An  examination  of  the  proposed  harbor  site  was  made  September  8  and  9,  1892. 
The  pier  is  located  on  line  No.  1  of  this  survey,  the  location  being  the  one  most 
desired  by  pilots  and  apparently  the  best.  The  line  begins  at  a  point  on  the  bank 
between  semaphore  and  telegraph  pole  at  King's  Coulee,  about  two-thirds  of  the 
distance  above  semaphore,  and  runs  north  on  the  line  of  the  magnetic  meridian.  The 
natural  depth  of  water  on  the  line  of  the  breakwater  is  about  S3  feet  at  low  water, 
with  a  rangft  of  about  16  feet. 

Preparations  for  the  commencement  of  this  work  were  made  immediately  upon 
approval  of  the  project.  The  work  was  performed  by  hired  labor  and  use  of  Govern- 
ment plant.  The  material  used  (gravel  and  rock)  was  furnished  as  follows:  All  the 
gravel  was  supplied  by  United  States  dredge  Vulcan;  640  cubic  yards  of  rock  was 
picked  up  along  the  bank  by  hired  labor,  and  the  balance  used  (963.1  cubic  yards) 
was  furnished,  under  public  notice  dated  September  18,  1896,  at  38.8  cents  per  cubic 
yard  loaded  on  United  States  barses. 

August  10,  1896,  a  dredging  outfit  was  sent  to  Kings  Coulee,  and  the  construction 
of  the  shore  embankment  and  gravel  foundation  for  pier  was  commenced.  As  pro- 
posed, an  embankment  70  feet  long,  raised  to  a  height  of  12  feet  above  low  water, 
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made  of  ffrayel  with  riprap  protection  2  feet  deep,  was  bailt  at  shore  end.  A  large 
portion  of  the  gravel  used  for  the  embankment  was  "cast''  into  place  by  the  dredge 
and  the  balance  was  loaded  on  barges  and  from  them  wheeled  in  barrows  to  the  top 
and  sides  of  the  embankment. 

Taking  the  experience  gained  in  the  coQstmction  of  the  first  70  feet  of  embank- 
ment as  a  basis  ror  estimating  the  cost  of  extending  the  embankment  about  200  feet, 
and  compariDff  such  estimate  with  the  estimated  cost  of  an  equal  amount  of  crib 
work,  it  was  found  that  the  latter  was  the  more  expensive.  The  crib  work  is,  fur- 
thermore, subject  to  constant  decay,  whereas  a  pier  constructed  entirely  of  gravel 
and  rock,  and  possibly  a  course  of  brush,  would  be  practically  indestructible;  and 
besides  the  apparent  economy  in  the  adoption  of  this  method,  it  presents  the 
additional  feature  of  greater  durability.  Repairs  to  a  pier  built  entirely  of  gravel 
and  rock  could  be  made  much  more  readily  than  to  crib  work,  on  account  of  the  close 
proximity  of  the  materials  needed  for  repairs  in  the  former  ease  and  the  difficulties 
attending  the  delivery  of  the  timber,  etc.,  that  would  be  required  in  repairing  crib 
work. 

For  the  above  reasons  it  was  decided  to  deviate  to  some  extent  ftom  the  original 
project  for  this  work  and  extend  the  embankment  out  into  the  lake  some  200  feet 
beyond  the  70  feet  already  built.  During  the  season  250  feet  of  heavily  riprapped 
gravel  embankment,  10  feet  wide  on  top  and  36  feet  wide  at  low- water  line,  were 
complet<ed  to  a  height  of  12  feet  above  low  water  of  1864,  and  50  feet  more  were 
built  to  a  height  or  8  feet  above  low  water  of  1864.  The  slopes  above  low  water 
are  13  feet  horizontal  to  12  feet  vertical,  and  the  slopes  of  the  foundation  are  the 
natural  slopes  of  good,  heavy  travel  under  water.  The  riprap  at  the  bottom  of 
the  slopes  is  from  3^^  to  4  feet  thick,  decreasing  to  2  feet  in  thickness  at  the  top. 
The  top  of  the  embankment  is  also  covered  with  rock.  The  gravel  was  deposited 
under  water  by  means  of  dumpboats,  and  for  the  part  above  water  the  gravel  was 
wheeled  onto  the  embankment  from  barj^es. 

The  accomplishment  of  this  work  required :  32,878.4  cubic  yards  of  travel,  cast  and 
dumped  in  place  ^  1,689  cubic  yards  of  gravel,  wheeled  into  place ;  1,603.1  cubic  yards 
of  rock,  wheeled  into  place.    Time  lost  on  account  of  storms  and  accidents,  170  hours. 

The  cost  of  the  above  work  was  $6,844.80. 

Operations  were  suspended  November  7, 1896,  on  account  of  cold  weather.  A  part 
of  the  fleet  was  laid  up  for  the  winter  in  harbor  at  Lake  City  and  the  remainder 
was  placed  in  winter  quarters  in  Fountain  City  Bay. 

The  work  thus  far  carried  out  has  been  very  successM,  and  if  that  part  of  the 
pier  which  is  completed  has,  as  it  is  believed,  sufficient  strength  to  withstand  the 
pressure  of  the  ice  and  force  of  the  storms  during  the  coming  spring,  it  is  contem- 
plated to  modify  such  parts  of  the  project  as  pertain  to  the  substructure  and  super- 
structure of  the  pier  to  conform  to  the  new  method,  and  abandon  the  proposed  crib 
work  entirely.  This  cannot,  however,  be  definitely  determined  before  the  ice  breaks 
up  in  the  spring,  and  it  is  not  deemed  advisable  to  make  a  change  in  the  project 
until  the  advantages  to  be  gained  by  such  alteration  are  more  fullv  established. 

In  addition  to  the  expenses  of  the  above  work,  the  cost  of  the  labor  and  piut  of 
the  material  required  in  the  construction  of  two  dump  boats  at  Fountain  City  was 
paid  from  the  money  for  harbor  at  Kings  Coulee. 

Amount  expended  for  construction  of  two  dump  boats,  $1,458.53. 

Amount  expended  during  calendar  year  1896  (from  distribution  sheets),  $8|808.83. 

BXBDS  LANDING  TO  GENOA. 

(•)  CUmttrwfUon  of  datn$  and  9hare  protection.— Th^  improvement  of  this  section  of 
the  river,  95  miles  in  length,  by  the  construction  and  repair  of  dams  and  shore  pro- 
tection, was  carried  on  under  projects  approved  April  17,  1895,  and  August  22,  1896. 
Work  during  the  season  was  performed  by  hired  labor  and  use  of  Government  plant, 
tow  boat  Alert  and  launch  Ada  being  used  for  towing.  Brush,  loaded  on  United 
S|Ates  barges,  was  purchased  in  open  market  under  public  notices  dated  April  28, 
^ptember  20,  and  October  7, 1896,  at  11.8  cents  per  cubic  yard.  The  rock  used  was 
quarried  and  loaded  on  United  States  barges  by  hired  labor  and  use  of  Government 
plant. 

Owin^  to  the  long  duration  of  the  high- water  period  and  the  limited  amount  of 
appropriations,  field  operations  were  not  commenced  until  July  14. 1896,  when  a  part 
of  the  fleet  quartered  in  Fountain  City  Bav  was  taken  to  the  foot  of  Blacksmith 
Slough,  where  the  construction  of  a  piece  of  shore  protection,  1,600  feet  in  length, 
on  the  Wisconsin  shore  below  Wing  Dam  35  (sheet  19),  was  commenced.  This  shore 
protection  wafi  completed  August  10, 1896. 

The  work  done  at  Tombstone  or  Mount  Trempealeau  Crossing,  above  La  MoUle, 
during  season  of  1894,  proved  of  much  benefit  to  that  particular  point  in  the  river, 
but,  owing  to  the  lateness  of  the  season  and  the  greater  necessity  for  completing  the 
work  commenced  in  the  vicinity  of  Blacksmith  Siough  before  the  close  of  navigation, 
the  work  proposed  for  the  improvement  of  La  Moille  Bar  could  not  be  carried  out 
that  year.  As  a  result,  the  scour  caused  by  the  contraction  of  the  river  at  Tomb- 
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stone  Orosamg  forced  the  sand  downstream  during  the  snoceeding  seasons  until  it 
reached  a  lodging  place  at  La  Moille  Bar,  the  first  wide  point  in  the  riyer  below  the 
works  of  improvement.  Some  trouble  was  experienced  at  this  place  during  1895, 
and  when  the  water  reached  the  ordinary  summer  stage  in  1896,  the  bar  became 
almost  impassable  for  raftboats  with  their  tows  and  was  for  a  time  the  head  of  nayi- 
gation  for  the  larger  packets.  Several  bad  "  breaknps "  occurred,  and  much  time  was 
h)st  by  boats  in  their  passage  up  and  down  the  river.  To  remedy  this  trouble  and 
permanently  correct  tne  direction  of  the  channel  at  this  crossing,  a  ^eries  of  wins 
dams  was  construeted  ft'om  the  Minnesota  shore  and  from  west  side  of  islands  79  and 
80.  This  worl^  commenced  August  11  and  completed  September  22,  resulted  in  mate- 
rially deepening  the  channel  and  confining  the  water  to  the  800-foot  channel  Umit. 
No  fhrther  trouble  is  anticipated  in  this  locality.  Two  wing  dams,  36  and  87  (sheet 
19),  aggregating  1,670  feet  in  length,  the  crown  of  the  former  4i  to  6  feet,  and  the 
latter  4i  feet  above  low  water  of  1864,  were  built  from  Minnesota  shore  abov»  head 
of  Island  81.  Lateral  dam  38,  800  feet  long,  was  built  from  the  foot  of  Island  79, 
and  Wing  dam  39,  200  feet  long,  is  from  west  side  of  same  island,  near  the  foot.  Both 
dams  are  built  to  a  height  of  3^  feet  above  low  water  of  1864.  A  temporary  wing 
dam.  No.  40, 160  feet  long,  was  built  to  a  height  of  3  feet  above  low  water  of  1864, 
from  east  side  of  Island  81,  540  feet  below  the  head.  Three  wing  dams,  41,  42,  and 
43,  600,  850,  and  140  feet  long,  respectively,  were  built  from  west  side  of  Island  80, 
below  foot  of  Island  79.  The  crown  of  Dam  41  ranges  in  beight  from  8  feet  at  shore 
end,  which  is  on  a  high  sand  bar,  to  3  feet  above  low  water  of  1864  at  outer  end; 
that  of  Dam  42,  from  12  feet  at  shore  end,  a^o  on  a  high  sand  bar,  to  4  feet  at  outer 
end.    Dam  43  is  built  to  a  height  of  3^  feet  above  low  water  of  1SMS4. 

The  fleet  was  next  moved  to  &land  83,  below  Trempealeau.  The  river  here  was  very 
wide  and  correspondingly  shoal,  the  obstructing  bar,  which  had  been  in  formation  for 
years,  having  at  last  reached  such  dimensions  as  to  stretch  over  the  eutire  width  of 
the  river  from  shore  to  shore.  The  usual  method  for  correcting  and  deepening  the 
channel,  by  constructing  wing  dams  from  one  or  both  sides  of  the  river  to  decrease 
the  width,  was  applied  here  with  much  success,  the  work  beins  immediately  followed 
by  marked  evidence  of  improvement  .in  the  condition  of  the  channel.  Wing  dam  44 
(sheet  19),  an  L  shaped  dam,  was  built  from  foot  of  Island  83;  this  dam  extends 
laterally  a  distance  of  240  feet,  thence  in  an  easterly  direction  at  a  right  angle  to  the 
inner  leg,  a  distance  of  800  feet.  Wing  dam  45,  built  from  east  side  of  Island  84, 
520  feet  above  foot  of  same,  is  800  feet  lone.  Wing  dam  46  is  an  L-shaped  dam  from 
Wisconsin  shore,  the  inner  leg  commencing  at  a  point  2,200  feet  above  old  Wing 
dam  7  and  extending  in  a  westerly  direction  265  feet;  and  the  outer  leg  continuine 
from  this  point  in  a  lateral  direction  on  a  line  toward  end  of  Dam  7,  a  distance  of 
910  feet.  These  dams  are  built  to  a  height  of  3i  feet  above  low  water  of  1864.  The 
work  in  this  locality  was  completed  October  20. 

The  survey  made  by  me  July  6, 1896,  of  the  Mississippi  River  in  the  vicinity  of  the 
Chicago,  Milwaukee,  and  St.  Paul  Railway  bridge  auove  La  Crosse,  developed  the 
ttMt  that  the  bar  above  the  bridge,  which  had  for  years  been  gradually  working 
down  the  river  and  inoreasing  in  size,  would,  if  allowed  to  take  i&  course,  seriously 
obstruct  the  entrance  to  the  draw  span.  As  it  was,  the  bar  had  already  been  forced 
down  stream  so  far  as  to  flatly  increase  the  dangers  attending  navigation  through 
the  bridge,  and  to  still  iurther  augment  the  di men]  ties  the  deep  water  showed  a 
tendency  to  follow  the  Minnesota  side  of  the  river,  which  circamstauce  made  imme- 
diate action  necessary  to  obtain  relief.  To  cut  oft'  the  deep  waterway  and  preserve 
the  channel  through  the  draw  span,  by  directing  the  current  to  that  side  of  the 
river,  four  wing  dams,  41,  42,  43,  and  44  (sheet  21),  aggregating  1,218  feet  in  length, 
were  built  from  the  west  shore  of  Island  101,  a  distance  of  520,  1,100,  1,640,  and 
2.240  feet,  respectively,  above  the  shore  pier  of  Chicago,  Milwaukee  and  St.  Paul 
Kailway  bridge.  These  dams  were  all  built  to  a  height  of  3  feet  above  low  water  of 
1864.  This  work,  commenced  October  20  and  completed  November  3,  served  to 
greatly  facilitate  the  running  of  the  draw  span,  and  will  no  doubt  prove  efiBcient  in 
maintaining  the  channel  on  the  right  hand  side  of  the  river. 

November  3  the  fleet  was  moved  to  Dam  12  (sheet  19),  below  Trempealeau.  A 
break  90  feet  long  at  shore  end  of  this  dam  was  repaired.  Repairs  to  this  dam  were 
completed  November  5,  and  the  fleet  moved  to  Island  71,  above  Winona.  A  break 
120  feet  long  in  Closing  Dam  20  (sheet  18)  was  repaired.  This  work  was  completed 
November  9. 

The  shore  protections  built  in  and  above  Coon  Slough  during  season  of  1895  stood 
the  severe  test  of  the  high  water  in  the  spring  and  summer  of  1896,  with  but  very 
little  damage,  and  it  was  found  when  the  water  receded  that  the  injuries  sustained 
consisted  chiefly  in  the  misplacement  of  a  few  patches  of  rock.  August  25  a  small 
crew  was  put  to  work  repairing  these  shore  protections.  Shore  protections  A,  B,  D, 
£,  F,  and  G  were  given  some  slight  repairs. 

It  was  considered  impracticable  to  build  the  proposed  dams  opposite  Brownsville 
while  the  work  for  the  improvement  of  the  nver  at  head  of  Coon  Slough  was  in 
process  during  1895,  the  work  and  river  being  in  such  condition  that  the  results  could 
not  oe  fully  anticipated  and  relied  upon.    It  was  feared  that  ths  large  body  of  sand 
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immediately  in  firont  of  town,  which  mast  of  necessity  he  set  in  motion  by  the  eon- 
traction  of  the  river  at  this  point,  would  move  down  to  the  head  of  Coon  Sloagh 
and  dose  the  entrance,  or  at  least  seriously  interfere  with  the  passage  into  the 
slongh.  For  this  reason  it  was  deemed  advisable  to  postpone  the  work  at  Browns- 
ville until  such  time  as  the  current  should  have  an  opportunity  to  force  the  already 
large  amount  of  sand  in  the  slough  farther  down  the  river.  This  having  been 
accomplished,  and  there  beinff  no  reason  to  fear  auy  serioas  results  from  a  further 
deposit  of  sand  in  the  slough,  it  was  decided  to  carry  out  the  projected  work  at 
Brownsville  with  as  little  delay  as  possible,  the  bar  having  in  the  meantime  devel- 
oped to  such  an  extent  as  to  make  the  work  obligatory  if  it  was  desired  to  maintain 
the  channel  on  the  Minnesota  side  of  the  river.  Accordingly^  on  September  9  a  por- 
tion of  the  fleet  remaining  in  Fountain  City  Bay  was  put  in  commission  and  the 
work  of  constructing  the  dams  opposite  Brownsville  was  commenced.  Three  wing 
dams,'b4,  55,  and  56  (sheet  22),  aggregating  1,680  feet  in  length,  were  built  from 
Wisconsin  shore  above  old  Wing  Dani'DS,  at  intervals  of  815  feet,  their  height  being 
3  feet  above  low  water  of  1864.  Old  Wing  Dam  34,  above  head  of  Crosby  Slough, 
was  repaired  and  raised  to  a  height  of  3i  feet  above  low  water  of  1864.  Upon  the 
completion  of  work  in  vicinity  of  Brownsville,  October  27,  the  fleet  was  transferred 
to  other  parts  of  the  work. 

Operations  were  suspended  for  the  season  November  9,  and  the  entire  fleet  placed 
in  winter  quarters  in  Fountain  City  Bay. 

Works  of  improvement  should  be  made  at  an  early  day  in  vicinity  of  Tee-pee-ota 
Point  and  Alma,  below  Miuneiska,  Mount  Vernon,  and  Dresbach,  and  at  Grand 
Crossing.  The  following  series  of  dams  should  be  extended :  Hight  bank  below 
Chimney  Rock;  opposite  Fountain  City;  below  Chicago,  Burlinston  and  Northern 
Railway  Bridge  at  Winona ;  in  vicinity  of  La  Plume  Island,  anaopposite  Picayune 
Chute.  Shore  protections  should  bo  extended  opposite  Island  29,  opposite  Crats 
Island,  at  islands  55  and  58,  Richmond  Island,  islands  93  and  96,  Grand  Island,  Broken 
Arrow  Island,  islands  113  and  116,  and  in  Coon  Slough.  Shore  protection  should  be 
built  below  Dam  21  (sheet  15) ;  above  Bufl'alo  Slough:  opposite  Island  55;  at  Island 
63,  and  Winters  Landing,  and  below  Root  River.  Closing  dam  across  Rollingstone 
Slough  should  be  repaired  and  raised. 

List  of  works  oonstruoted  and  repairedy  and  of  materials  used,  during  the  season  of  1894, 
between  Reeds  Landing  and  Genoa. 


Designation. 


Dimensiona. 


Length. 


Height 

above  low 

watei, 

1864. 


MateriaL 


Bock. 


Broah. 


Sheet  18: 

Cloelngdam  20,  repaired 

Sheet  19: 

Wing  dam  12,  repaired 

Wing  dam  80 

Wing  dam  37 

Wing  dam  88 

Wing  dam  39 

Wing  dam  40 , 

Wing  dam  41 

Wing  dam  42 

Wing  dam  48 

Wing  dam  44 

Wing  dam  46 

Wing  dam  40 

Shore  protection  below  Dam  35 

Sheet  21: 

Wing  dam  41 

Wing  dam  42 

Wing  dam  43 

Wing  dam  44 

Sheet  22: 

Wing  dam  34f  repaired 

Wing  dam  54 

Wing  dam  55 

Wing  dam  50 

Sheet  23: 

Shore  protection  A  (Coon  Slough) . 

Shore  protection  B  (Coon  Slongh) . 

Shore  protection  D  (Coon  Slough) . 

Shore  protection  E  (Coon  Slough) . 

Shore  protection  F  (Coon  Slough) . 

Shore  protection  G  (Coon  Slongh) . 


Feet. 


1,170 
500 
800 
200 
150 
000 
850 
140 

1,080 
800 

1,176 

1,600 

848 
410 
800 
160 


Feet. 
8.6 

8.5 
4.  Ml 
4.6 
8.5 
8.6 
8 

8-8 
i-12 
3.5 
8.6 
8.5 
8.6 


520 
640 
620 


8 
8 
8 

8 

8.6 

8 

8 

8 


Oub,yd». 
210 

194.9 

1,670.4 

1.311.9 

1,192.1 

311.6 

107.8 

931.1 

801.7 

180.9 

1,024.7 

1.081.8 

1,028.2 

2,196.4 

893.9 
688.4 
886.5 
892.7 

597.6 

1,227.5 

836.1 

851.4 

191.8 
185.1 
168.1 
181.9 
174.9 
248.6 


Oub.ydt. 
1,419.5 

1,869.4 
6,485.8 
2,767.6 
8,828.8 
1,059.6 

897.4 
2,842.4 
1,489.4 

511.5 
4,315.9 

6. 010. 8 
5,623.2 
6,863.8 

1.921.9 
8,282.8 

1. 878. 9 
2,289.4 

1,799.8 
2,735.8 
8,726.8 
8,566.1 


Total. 


18,162.5         64,158 


lyilizuU  by 


K=9 


O^ 
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Finanoidl  tiatement  for  work  of  building  dafM  and  thort  proUoHon  between  Beede  Land- 
ing and  Genoa,  performed  oy  hired  labor,  during  eeaeon  of  1896, 

Amount  expended  in  field  daring  calendar  year  1896  (from  distribution 

•heeta) $38,706.76 

Less  repairs  to  Closing  Dam  2  (sheet  18) $483.32 

Less  dredging  in  Coon  Slough 229.54 

LessLake  City  Pier 272.36 

Less  Stockholm  Pier ^ 192.10 

1,177.82 

87,629.44 

Add  auota  of  general  superintendence  and  ofllce  expenses 1, 885. 49 

Add  lor  use  and  deterioration  of  plant 4,105.32 

Total 43,470.25 

Material  put  in  works: 

Rook cubic  yards..    18,162.6 

Brush do 64,153.0 

Total do.-..    82,315.6 

fc'    .1    ■       I 
Average  cost  per  cubic  yard: 

On  barges $0,230 

For  towing  and  putting  in  place .226 

For  general  superintendence  and  office  expenses .022 

For  plant .060 

Average  cost  per  cubic  yard  in  place .528 

February  15, 1895,  an  agreement  was  entered  into  with  H.  F.  Murr,  of  Fountain 
City,  Wis.,  for  the  repair  of  Closing  Dam  No.  2  (sheet  18),  at  $1  per  cubic  yard  for 
rock  and  25  cento  per  cubic  yard  for  brush,  in  place.  This  work  had  to  be  discon- 
tinued in  1895,  before  completion,  on  account  of  the  weakness  of  the  ice.  Opera- 
tions for  the  completion  of  the  work  were  resumed  February  10, 1896,  and  completed 
February  24, 1896.  Three  hundred  and  seventy-four  and  two-tenths  cubic  yards  of 
rock  and  236.5  cubic  yards  of  brush — total,  610.7  cubic  yards— were  put  in  place 
durine  this  time,  at  a  cost,  including  $50  for  inspection,  of  $483.32,  and  an  average 
cost  of  $0,791  per  cubic  yard,  in  place. 

Total  amount  of  material  put  in  place  under  agreement  with  H.  F.  Murr  during 
1895  and  1896:  523.4  cubic  yards  of  rock  and  567.6  cubic  yards  of  brush— totals  1,091 
cubic  yards — at  a  cost  of  $715.30,  and  an  average  oost  of  $0,656  per  cubic  yard,  in 
place. 

(b)  Quarrying  rock  at  Brittt  Landing,  Wieoonsin.—'WoTk  was  performed  by  hired 
labor  and  use  of  Government  plant.  Ingersoll-Sergeant  steam  driUs  were  used  for 
drilling  in  the  quarry,  and  all  the  rock  qoarried  was  transferred  from  quarry  to 
barges  by  means  of  the  cable  hoist. 

Work  of  stripping  east  side  of  quarry  hUl  below  cable-hoist  anchoraffe,  by  the  use 
of  teams,  plow,  and  scrapers,  was  commenced  May  -5  and  continued  to  May  19. 
During  this  time  a  section  390  feet  long  and  90  feet  wide  was  stripped  of  stumps  and 
soil  to  an  average  depth  of  2  feet.  The  larger  stumps  were  removed  with  dynamite, 
and  the  smaller  growth  was  taken  out  with  grubbing  tackle  and  teams.  The  amount 
of  stone  thus  made  available  was  about  20,000  cubic  yards,  measured  on  barges, 
clear  of  all  stripping.  This  method  of  stripping  proved,  very  satisfactory  and  eco- 
nomical. 

During  the  month  of  June  the  work  was  chiefly  preparatory,  consisting  in  altera- 
tions to  cable  hoist,  repairs  to  loading  dock,  etc.  This  work  being  of  an  experimen- 
tal nature,  was  necessarily  attended  by  numerous  and  expensive  delays,  all  of  which 
contributed  largely  to  increase  the  cost  of  the  work. 

As  the  time  before  the  commencement  of  field  operations  in  this  section  of  the 
river  was  limited,  it  was  decided  to  operate  the  hoist  without  making  all  the  changes 
desired.  Accordingly,  the  work  of  quarrying  rock  and  transferring  same  from 
quarry  to  barges  by  means  of  cable  hoist  was  commenced  July  23  and  contiuue<l, 
with  slight  interruntions  on  account  of  accidento  to  cable-hoist  machinery,  until 
November  4,  when  all  work  was  suspended  on  account  of  cold  weather. 

The  ground  on  which  the  quarry  is  located  was  rented  under  lease  dated  August 
1, 1896,  and  approved  August  27, 1896,  at  an  annual  rental  of  M(|^    l^OOQ  IC 
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Following  are  the  amounts  quarried  per  month  and  the  average  cost  per  eabio 
yard  loaded  on  bargee: 

oostper 
cubic 
yazd. 

July 

AngQBt 

September 

October  and  NoTomber. . 

Total 

Add  to  this  all  preliminary  charges  connected  with  work  of  quarrying  rock,  and 
the  average  cost  or  rock  delivered  on  barges  is  raised  to  69  cents  per  cabic  jm.. 

(c)  Dredging  in  vicinity  of  Coon  Slough,  Winonaf  and  Chimney  Bock, — During  the 
winter  and  spring  of  1896  the  dredging  fleet  was  thoroughly  repaired  and  put  in 
oondition  for  the  season's  work.  Towboat  Alert  left  Fountain  City  on  May  le  with 
dredge  Vulcan,  two  dump  boats,  and  one  fuel  barge  in  tow,  arriving  at  Big  Bend,  in 
Coon  Slouch,  on  May  20.  Dredge  Vulcan,  with  the  Alert  as  tender,  commenced  the 
work  of  widening  the  cut  made  at  this  point  during  1895.  Nine  cuts,  from  20  to  30 
feet  in  width,  aggregating  8,680  feet  in  length,  and  having  a  superficial  area  of  about 
78.000  square  feet,  were  made  on  the  sides  of  the  original  out,  thereby  inoreasinff  the 
width  of  the  channel  from  275  feet  to  its  present  width  of  400  feet,  the  least  available 
depth  being  4^  feet  at  low  water  of  1864;  37,029.2  cubic  yards  of  material  were 
dredged  and  dumped.  This  work  was  completed  July  18, 1896,  and  the  fleet  moved 
to  vicinity  of  Wilds  Landing,  above  Winona.  Towboat  Alert  was  transferred  to 
work  of  building  dams,  etc.,  between  Reeds  Landing  and  Genoa,  and  launch  Ada  was 
substituted  for  a  tender  to  the  dredge.  The  work  above  Winona  consisted  in  the 
removal  of  a  part  of  two  wing  dams  and  the  shore  protection  at  foot  of  Island  60,  and 
the  total  removal  of  ti^o  other  wing  dams. 

The  project  for  the  improvement  of  the  river  in  vicinity  of  Wilds  Landing  contem- 
plated maintaining  the  channel  on  the  Wisconsin  side  of  the  river,  and  the  dams 
removed — ^Nos.  30,  31,  and  32  (sheet  17),  which  formed  a  part  of  the  project — were 
built  with  that  end  in  view,  but  they  were  not  sufficient  in  number  to  bring  about  the 
desired  result,  and  as  a  consequence  the  channel  changed  from  the  east  to  the  west 
side  of  the  river,  following  along  the  ends  of  the  dams.  The  bar  at  this  point  increased 
in  size  from  year  to  year,  causing  a  corresponding  decrease  in  the  width  of  the  channel, 
until,  during  the  past  season,  there  was  hardly  room  for  the  passage  of  a  half  raft.  The 
tronble  could  have  been  remedied  by  the  completion  of  the  work  called  for  in  the 
project,  but  as  the  funds  available  for  general  improvement  were  not  sufficient  for 
the  work  required  here  and  at  other  points,  it  was  decided  to  give  relief  by  remov- 
ing the  dams  and  permitting  the  water  to  take  its  course  down  the  west  bank  of  the 
river.  Wing  Dams  31  and  32  (sheet  17)  were  entirely  removed,  and  200  feet  of  the 
east  end  of  Dam  30  were  dug  out.  One  hundred  and  fiftv  feet  of  the  east  end  of 
Wing  Dam  17  (sheet  18)  were  removed  for  the  same  reason,  viz,  the  bar  crowding 
down  on  the  end  of  the  dam  so  close  as  to  interfere  with  the  passage.  The  current 
had  out  in  behind  the  shore  protection  at  foot  of  Island  60,  leaving  the  shore  pro- 
tection projecting  into  the  river  abont  100  feet  This  obstruction  was  removed. 
The  worK  in  vicinity  of  Wilds  Landing  was  completed  July  29,  and  the  dredge  was 
towed  by  the  snag  boat  General  Barnard  to  Island  55,  below  Chimney  Rock.  The 
shore  protection  on  this  island  had  become  detached  through  the  action  of  the  cur- 
rent for  a  distance  of  100  feet,  causing  an  obstruction  in  the  channel  about  100  feet 
from  shore.  This  obstruction  was  removed,  and  a  strip  250  feet  long  and  35  feet 
wide  was  taken  off  the  northeast  comer  of  Island  55.  Total  amount  of  material 
dredged  in  vicinity  of  Wilds  Landing  and  Chimney  Rock  was  4,647.7  cubic  yards. 
Dredging  operations  in  this  section  of  the  river  were  completed  August  4,  and  the 
dredge  was  taken  to  Fountain  Cit^  for  repairs,  preparatory  to  commencement  of 
work  on  gravel  foundation  for  pier  or  breakwater  at  Kings  Coulee,  Minn.  The 
severe  strain  on  the  spuds  while  the  dredge  was  working  in  Coon  Slough  during 
high  water  loosened  the  spud  wells,  and  it  was  found  necessary  to  calk  them  before 
sending  the  dredge  into  Lake  Pepin.    This  work  was  done  from  August  5  to  8. 

Total  amount  of  material  dredged  during  the  season,  41,676.9  cubic  yards. 

The  cost  of  this  work  was  $5,087.04,  of  which  amount  $4,857.50  was  paid  from 
appropriation  for  ''  Operating  snag  and  dredge  boats  on  Upper  Mississippi  River.'' 

GENOA  TO  PRAIRIE  DU  CHIEN. 

Under  project  approved  April  17, 1895,  and  allotment  of  $40,000,  a  contract,  dated 
June  16, 1895,  was  entered  into  with  Albert  Kirohner,  of  Fountain  City,  Wis. ,  for  the 
consirnotion  and  repair  of  rock  and  brush  dams  and  shore  protection  at  $1  per  onbic 
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yard  for  rook  and  14  cento  per  cnbio  ^rd  for  brush,  in  place.  No  work  was  dona 
daring  season  of  1895,  the  contractor  being  engaged  in  other  sections  of  the  river. 

Operations  were  commenced  Angnst  3, 18UG,  and  completed  October  17, 1896,  daring 
which  time  improvemento  were  made  above  head  of  Crooked  Slongh,  at  McDonalds 
Slongh,  below  Viola;  Island  165,  above  Johnsonport,  and  Island  178,  opposite  Wy»- 
lasing.  Three  wing  dams,  two  closing  dams,  and  one  piece  of  shore  protection  were 
constructed,  as  follows:  Wing  Dams  H.  4,  and  5  (sheet  27)  were  built  from  the  Wis- 
consin shore  at  intervals  of  550  feet,  tne  lowest  dam  of  the  series  commencing  at  a 
point  50  feet  above  the  first  island  above  head  of  Crooked  Slough.  Closing  Dams  1 
and  2  (sheet  29)  close  the  sloughs  on  either  side  of  Island  165,  fhe  former  being  built 
between  the  Wisconsin  shore  and  Island  165,  and  the  latter  between  Islands  165  and 
166.  The  above  dams  are  built  to  a  height  of  4  feet  above  low  water  of  1864.  The 
east  shore  of  Island  178,  opposite  Wyalnsing,  was  protected  for  a  distance  of  3,S0O 
feet,  extending  downstream  from  a  point  2H5  feet  below  the  head  of  the  island. 
Average  width  of  the  shore  protection  is  73  feet.  Repairs  were  made  as  follows: 
Shore  protection  around  head  and  down  east  side  of  Island  152,  at  head  of  Crooked 
Slough,  was  strengthened  and  repaired;  Closing  Dam  9  (sheet  28)  was  repaired  and 
raised  to  a  height  of  3  feet  above  low  water  of  1864. 

Mr.  C.  A.  Stoddard  was  the  inspector  in  local  charge  of  the  work. 

lAst  of  works  constructed  and  repaired  and  ofmateriaU  u»ed  during  eeaaon  of  1896,  under 
oontract  with  Albert  Kirchnerf  between  Genoa  and  Prairie  du  Ckien. 


Designatioii. 


DimensioxLi. 


Length. 


Height 

above  low 

water, 

18M. 


MateiiaL 


B4>ok. 


Bnuh* 


Sheet  37: 

WiogdemS 

Wingdmmi 

Wing  dam  5 

Sheet  28: 

Cloeing  dam  0,  repaired 

Shore  protection,  iBlond  152,  repaired  . 
Sheet  29: 

Closing  dam  1 

Closing  dam  2 

Sheet  31: 

Shore  pvoteotion,  Island  178 


Feet. 

425 
600 
600 


Feet 

A 
4 
4 


145 
76 

8,800 


Oub.yd$. 
2,615.2 
2,806.8 
3,516.1 

1,972 
466.4 

256 
144.1 

13,210 


Oub.yde. 
5,645.8 
4,793.9 
3,329.8 

8,126.6 


403.7 


7.2 


Total. 


24,985.1 


25.090.2 


Finanoial  statement  for  work  bettoeen  Genoa  and  Prairie  du  Chien performed  under  oontraet 
with  Albert  Kirchner  in  1896, 

Amount  paid  contractor $28, 497.73 

Cost  of  local  inspection,  etc 981.57 

Add  quota  of  general  superintendence  and  office  expenses 1, 397. 93 

Add  plant  charge 51.81 

Total 30,929.04 

Material  put  in  works : 

Rock cubic  yards..      24.985.1 

Brush do 25,090.2 

Total do....      50,075.3 

Average  cost  per  cubic  yard  in  place 0.618 

SUBVBT  OF  LA  CROSSB  HARBOR. 

The  river  and  harbor  act  of  June  3, 1896,  provides  for  a  survey  of  ''  La  Crosse  Har- 
bor, Wisconsin." 

This  survey,  assigned  by  letter  of  the  Chief  of  Engineers,  dated  September  5, 1896, 
was  made  in  November,  1896,  and  a  report,  estimates,  and  map  of  same  have  been 
submitted.    The  cost  of  this  survey  was  $100. 

CARB,  REPAIR,  AND  CONSTRUCTION  OF  PLANT. 

During  the  year  considerable  repair  and  construction  work  was  carried  on  at  boat 
yard  in  Fountain  City.    Two  dump  boats,  Nos.  11  and  12^  were  built.    Bepairswwe 
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made  to  towboat  Alert j  launches  Ada  and  BUi$,  dredge  Vulcan,  1  dump  boat  and  11 
barges.  The  cable  hoist  at  Britts  Landing  was  repaired  and  altered.  The  Trenton 
Iron  Company  was  paid  $4,130,  due  for  the  cable  boist.  At  such  times  as  the  plant 
was  not  in  commission  watchmen  were  employed  in  caring  for  same. 

Tlie  cost  of  care,  repair,  and  construction  of  plant  was  $9,185.68,  of  which  amount 
$1,458.53  was  paid  from  appropriation  for  harbor  of  refuge  at  Kings  Coulee,  Minn. 

BBEDS  LAITDINO  TO  TBBMPKALBAU. 

Under  project  appjoved  September  4,  1896,  and  allotment  of  $50,000  a  contract, 
dated  December  24,  1896,  was  intered  into  with  Fetter  &  Crosby,  of  La  Crosse, 
Wis.,  for  the  constrnction  of  <lams  and  shore  protection  of  rock  and  brush  between 
Reeds  Landing  and  I'rempealean,  at  97  cents  per  cubic  yard  for  rock  and  17  cents 
per  cubic  yard  for  brush,  in  place.  No  work  was  done  (hiring  1896. 
Respectfully  submitted. 

W.  A.  Thompsom,  AsBistant  Engineer. 
Lieut.  Col.  W.  R.  King, 

Corps  of  Engineer 8,  U.  S,  A, 


RBPORT  OF  MB.  J.  O.   M'RLHBRKE,   ASSISTANT  BNGINKBB. 

United  States  Enoinebr  Office, 

Roeh  leland,  IIL,  January  SS,  1897. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improvement  of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the 
calendar  year  ending  December  31, 18U6 : 

REMOVAL  OF  BAR  AT  EAST  DUBUQUE. 

Under  project  approved  July  15,  1896,  and  appropriation  of  $5,000,  made  by  river 
and  harbor  act  of  .Yune  3,  a  contract,  dated  September  21,  was  entered  into  with 
C.  H.  Appleton  for  the  removal  of  bar  from  the  harbor  at  East  Dubuque,  at  15  cents 
per  cubic  yard. 

Abreast  of  the  city  a  large,  high  sand  bar  had  formed,  cutting  off  river  communi- 
cation with  the  shore  in  low  and  even  in  moderate  stages  of  water.  To  give  desired 
relief,  dredging  was  carried  on  iVom  September  19,  1896,  to  the  completion  of  the 
contract  on  October  27.  Opposite  the  warehouse  and  steamboat  landing  an  area 
650  feet  wide  at  outer  edge  and  400  feet  at  the  shore  side  was  removed  to  a  minimum 
dejith  of  4^  feet  at  low  water,  and  the  section  was  so  shaped  as  to  afford  easy  access 
for  boats  to  those  landing  places. 

A  survey  made  and  platted  shows  condition  of  the  locality  at  the  close  of  dredg- 
ing operations. 

The  inspection  work  was  performed  successively  by  A.  L.  Richards  and  Louis 
Shaw,  eaon  of  whom  attended  faithfully  to  his  duties. 

Financial  etaiemeni  for  work  in  East  Dubuque  Harbor  performed  under  contract  with 
C,  H.  Appleton  during  season  of  1896, 

Amount  paid  contractor $4,750.00 

Add  cost  of  local  inspection,  exi)enses,  etc 250.00 

Total 5,000.00 

Amount  of  material  removed cubic  yards..     31,666.7 

Cost  per  cubic  yard $0,158 

DUBUQUE  TO  CLINTON. 

Under  project  approved  April  17,  1895,  and  allotment  of  $40,000,  a  contract,  dated 
June  16,  1895,  was  entered  into  with  Albert  Kirchner  for  the  construction  of  brush 
and  rock  dams  and  shore  protections,  at  14  cents  per  cubic  yard  for  brush  and  $1  per 
cubic  yard  for  rock,  in  place. 

At  the  close  of  1895  the  greater  part  of  this  contract  remained  unfinished.  Work, 
therefore,  was  resumed  on  April  13, 1896,  continued  until  May  9,  and  then  suspended, 
owing  to  high  water,  until  July  1,  from  which  date  favorable  progress  was  made 
ontil  completion  of  the  contract  on  Jnly  29. 
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In  the  vicinity  of  Savanna. — ^The  work  aocomplished  was  tbe  repairing  of  the  old 
shore  protection  on  High  Willow  Island,  opposite  Island  2B3  (slieet  41).  This  pro- 
tection was  for  the  most  part  rebailt  from  a  point  around  head  of  the  island  down 
to  its  foot,  the  average  width  being  85  feet. 

At  Elk  Biver  Slough, — Shore  protections  were  pnt  in  on  lower  half  of  Island  28 
(sheet  43),  on  Island  282,  and  immediately  below  it  on  Iowa  shore,  or  Pomme  de 
Terre  Prairie,  their  respective  widths  beinff  47,  36,  and  53  feet.  A  closing  dam,  No. 
10,  was  also  constrncted  between  Islands  Nos.  281  and  282,  and  a  foundation  was 
bnilt  for  Dam  11  from  Illinois  shore  over  to  Willow  Bar.  opposite  foot  of  Island  282. 
The  purpose  of  the  former  dam  was  to  entirely  close  a  little  chute,  and  of  the  latter 
to  partially  restrain  the  draft  of  water  from  setting  oif  so  strongly  behind  the  bar. 
The  channel  crossing  at  this  point  was  thereby  straightened,  deepened,  and  greatly 
benefited. 

Mr.  C.  A.  Stoddard,  as  inspector,  performed  his  duties  in  a  very  satisfactory 
manner. 

List  of  toorki  ooMtructed  ^nd  of  material  used  during  season  of  1896  under  oontraot  voOk 
Albert  Kirchner  between  Dubuque  and  Clinton. 


Designation. 


Dimenaiona. 


Length. 


Height 
above 
low  wa- 
ter, 1864. 


HaterlaL 


Book. 


Bmah. 


Sheet  41: 

Shore  protection,  oppoeito  Island  ^ 

Sheet  48: 

Closing  dam  10 

Closing  dam  11,  commenced 

Shore  protection,  foot  of  Island  281 

Shore  protection  on  Island  282 

Shore  protection,  Pomme  de  Terre  Prairie. 


Total. 


Feet 
1,660 

332 
1,260 
1,040 
1,550 
1,700 


Feet, 


Cub. yds. '  Oub.ydt. 
2,324.2         1,324.0 


2.0 
1.5 


1.340.8 
1,818.1 
2,049.2 
2,844.6 
4,809.2 


I 


16, 140. 1 


1,116.8 
1,843.6 
1, 730. 2 
1. 820. 1 
2,750.6 


40,584.8 


Financial  statement  for  work  between  Dubuque  and  Clinton  performed  under  contract  with 
Albert  Kirchner  during  seasons  of  1896  and  1896  (entire  contract). 

Amount  paid  contractor $28,147.54 

Cost  of  inspection,  etc 1,671.89 

Add  quota  of  general  superintendence  and  office  expenses 1, 165. 72 

Add  for  use  and  deterioration  of  plant 67.93 

Total 31,053.08 

Material  put  in  works: 

Rock cubic  yards..      25,342.5 

Brush do....      20,036.0 

Total do....      45,378.5 

Average  cost  per  cubic  yard  in  place $0,684 

IMPROVING  ROCK  ISLAND  RAPIDS. 

The  portion  of  the  fleet  needed  for  immediate  service  having  been  thoroughly 
repaired,  operations  were  resumed  on  March  25, 1896,  the  initial  points  selected  being 
Dock  Creek  and  Lower  Chains. 

Dams. — At  Winnebago  Chain  the  lower  end  of  Trailing  Dam  8|  was  raised  where 
the  top  had  been  worn  away.  To  further  str.nigbten  and  control  the  swift  current 
on  Duck  Creek  Chain,  work  in  and  below  tliat  locality  was  continued.  Trailing 
Dams  9i  and  11^  were  slightly  repaired,  where  injured,  and  the  latter  dam  was 
finally  extende<l  downstream  and  connected  with  the  outer  end  of  Dam  18.  Below 
the  foot  of  the  chain,  at  a  distance  of  2,100  feet.  Wing  Dam  17,  begun  last  season, 
was  bnilt  np  narrow,  but  to  an  elevation  of  6  feet  below  low  water,— the  height 
decided  upon  for  the  crests  of  all  submerged  dams  to  be  built  across  and  underneath 
the  steamboat  channel.    Work  thereon  was  then  temporarily  suspended,  to  both 
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observe  the  effect  of  this  dam  in  low  stages,  and,  in  the  meantime,  to  advance  the 
building  of  others  in  the  vicinity.  Wing  Dam  18  was  constructed  oat  from  the  Iowa 
shore,  at  a  point  1,000  feet  below  the  chain.  The  body  of  this  dam  mast  be  consid- 
ered in  foar  sections,  of  various  lengths  and  heights,  viz,  the  shore  end,  510  feet 
in  length;  the -next  two  in  order,  400  and  290  feet,  both  submerged,  and  lastly  the 
outer  end,  130  feet;  with  elevations,  respectively,  of  2^  feet  above,  6  feet  below,  1 
foot  beloWy  and  2  feet  above  low  water.  On  the  upstream  side,  excepting  the  400- 
foot  section,  there  was  placed  a  heavy  brush  mat,  930  feet  in  length,  to  assist  in 
preventing  the  wear  incident  to  ice  gorges  and  floods.  The  entire  submerged  section 
of  Wing  Dam  19,  located  midway  between  Dams  17  and  18,  was  built  up  rally  to  the 
proposed  height.  Wing  Dam  16,  located  6,000  feet  below  Duck  Creek,  was  extended 
in  submerged  form  across  the  channel,  but  the  lateness  of  the  season  prevented  its 
completion.  The  daras  as  far  as  built  have  greatly  reduced  the  velocity  of  the  cur- 
rent on  the  lower  end  of  Duck  Creek  Chain,  and  have  produced  an  additional  depth 
of  .64  of  a  foot  of  water  there  at  extreme  low  water. . 

Bock  excavation.— T'wo  drill  boats  with  double  crews  were  employed,  one  through- 
out the  greater  part  of  the  season,  and  a  second  one  for  a  while  in  the  spring,  and 
afterwards,  when  additional  funds  became  available. 

Drill  boat  No.  6  blasted  off  the  remainder  of  the  abrupt  shoulder  on  upper  side  of 
Lower  Chain,  between  March  25  and  July  8,  but^spent  fourteen  days  of  the  time  on 
the  boatways  undergoing  repairs,  the  result  of  a  serious  accident  caused  by  a  prema- 
ture blast.  The  reef  there  averaged  0.6  of  a  foot  above  grade,  and  the  area  worked 
over  was  39,156  square  feet.  From  July  9  to  September  14,  a  large  section  of  pro- 
jecting shoulder  below  Cottonwood  Chain  and  two  dangerous  points  above  entrance 
to  Moliue  Pool  were  satisfactorily  blown  up,  the  average  height  above  grade  being 
2^  feet,  and  area  covered  30,320  square  feet.  The  material  in  these  localities  was  of 
an  exceedingly  hard  nature,  and  in  both  places  some  difficulty  was  experienced  in 
moving  the  boat  owing  to  the  sboalness  of  the  water.  From  September  15  to  Octo- 
ber 5  several  large  and  several  small  patches  from  0.5  to  1.5  feet  above  grade  were 
broken  up  between  Moline  and  Lower  Chains  and  dragged  into  surrounding  deep 
water;  and  from  October  6  to  10  two  small  patches  above  ffrade,  met  with  on  the 
upper  shoulder  of  Lower  Chain,  were  reblasted,  the  sum  of  the  area  worked  over  in 
both  these  localities  being  4,832  square  feet.  The  boat  was  then  withdrawn  from  the 
Rapids  to  perform  services  elsewhere  on  the  river. 

Drill  boat  No.  103  worked  temporarily  front  April  9  to  21  on  abrupt  shoulder  at 
upper  side  of  Lower  Chain,  and  was  then,  owinff  to  scarcity  of  funds,  laid  off  until 
July  17.  Between  that  date  attd  October  20,  including  four  davs  spent  setting  water 
gauges  and  ringbolts  and  in  outlining  reefs,  the  remainder  of  the  large  projecting 
shoulder  below  Cottonwood  Chain  was  satisfactorily  disrupted.  This  part  of  the 
ledge  averaged  2^  feet  above  grade  and  covered  an  area  of  31,232  square  feet.  On 
October  21  and  22  the  channel  immediately  above  the  head  of  Moune  Chain  was 
oaretUly  dragged  over  and  some  loose  rock  removed  therefrom,  and  from  October 
23  to  27  the  entire  area  recently  blasted  and  dredged  on  upper  Moulder  of  Lower 
Chain  was  thoroughly  swept,  and  was  found  to  be  well  down  to  grade.  Work  was 
then  also  suspended  by  this  boat,  which  then  went  to  assist  the  other  one. 

Dredging. — On  April  6  dredge  Ajax,  with  double  crew,  began  removing  debris  from 
upper  shoulder  of  Lower  Chain,  and  having  taken  out  by  May  4  all  material  so  far 
blasted  there,  moved  up  to  the  foot  of  Sycamore  Chain.  At  that  point  the  boat  took 
up  the  broken  rock  from  two  patches  at  Illinois  side  of  channel,  which  was  blasted 
last  year,  finishing  in  three  days.  May  8  and  9  were  put  in  at  dredging  scattering 
loose  rock  from  the  west  side  of  channel  through  Winnebago  Chain,  and  then,  owing 
mostly  to  the  existence  of  high  water,  the  boat  was  laid  off  until  August  25.  On 
that  date  operations  were  resumed  on  lower  end  of  large  shoulder  below  Cottonwood 
Chain,  but  were  discontinued  on  the  following  day  to  dig  out  the  two  dangerous 
medium  sized  rock  patches  situated  above  the  entrance  to  Moline  Pool.  Those 
patches  having  been  taken  out  by  September  3,  the  upper  shoulder  of  Lower  Chain 
again  received  attention,  and  the  remainder  of  the  blaeted  rock  was  entirely  removed 
therefrom  by  October  15.  Between  October  16  and  November  27  the  time  was  util- 
ized at  work  ou  deep  bank  of  debris  on  large  shoulder  below  Cottonwood  Chain, 
and  about  three-quarters  of  the  area  previously  blasted  was  dredged  over,  leaving 
the  bottom  well  below  grade. 

Bemaving  loose  rock  and  bowlders. — Barge  No.  190  was  newly  fitted  out  with  spuds, 
derrick,  grapplings,  etc.,  and  in  addition  to  assisting  as  spud  boat  at  the  dams, 
rendered  valuable  service  wherever  needed  at  obstructions.  The  areas  dredged  at 
foot  of  Sycamore  Chain  on  Illinois  side  of  channel  were  thoroughly  examined,  and 
such  bowlders  and  broken  rock  as  had  been  either  missed  or  shoved  over  onto  the 
reefs  were,  between  August  21  and  26,  carefully  gathered  up.  From  September  12  to 
16  the  top  of  the  well-defined  out  around  upper  shoulder  of  Lower  Chain  was  also 
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worked  over  and  in  like  manner  entirely  freed  from  all  loose  rook.  The  material 
found  was  hoisted  npon  barges  and  placed  in  the  dams. 

Operations  were  discontinued  for  the  season  on  November  27,  and  the  fleet  waa 
then  laid  up  in  Moline  Pool  in  charge  of  a  watchman. 

Much  credit  is  due  to  Mr.  J.  B.  Gordon,  as  overseer  on  the  works^  for  the  fkithfiil 
performance  of  his  duties. 

DetaiU  of  operatUmt. 

Tow  boat  LovUe: 

Hours  working 598 

Miles  run,  light .* 1,041 

Miles  run,  towing 965 

Miles  run,  total 2,006 

Towboat  Mao: 

Hours  workinff 1,725 

Miles  run,  light 1,697 

Miles  run,  towing 2,923 

Miles  run,  total 4,620 

Towboat  Ruth: 

Hoars  workinff 917 

Miles  run,  light 1,181 

Miles  nm,  towing 1,783 

Miles  run,  total 2,914 

Drill  boat  No.  6: 

Hours  working 2,514 

Hours  lost  owing  to  rafts 1 

Hours  lost  owing  to  accidents 43 

Hours  lost  owing  to  storms 9 

Holes  drUled 8,136 

Holes  blasted 2,977 

Linear  feet  of  holes  drilled 10,868 

Ranffe  poles  set  in  rock  bottom 154 

RinffDoitssetout 4 

Solid  cubic  yards  of  rock  blasted 8,438 

Cubic  yards  of  broken  rook  raked  into  deep  water 48 

Pounds  rackarock  used 8,821 

Drill  boat  No.  103: 

Hours  workinff 1,532 

Hours  lost  owing  to  rafts 3 

Hours  lost  owing  to  accidents 21 

Hours  lost  owing  to  storms 1 

Holes  drilled 1,967 

Holes  blasted 1,875 

Linear  feet  of  holes  drilled 9,931 

Range  poles  set  out  in  rook  bottom 79 

Ringbolteset 12 

Water  gauges  set ^ 7 

Solid  cubic  yards  of  rock  blasted 2,987 

Cubic  yards  of  broken  rock  raked  into  deep  water 30 

Pounds  rackarook  used 5,597 

Dredge  4;ax: 

Hours  workinff 1,638 

Hours  lost  owing  to  rafts 1 

Hours  lost  owing  to  accidents 104 

Hours  lost  owing  to  storms 1 

Solid  cubic  yards  of  rock  dredged  and  removed 5,271 

Cubic  yards  loose  rook  and  bowlders  dredged  and  removed 13, 598 

Derrick  Barge  No.  190: 

Hours  working 80 

Cubio  yards  bowlders  and  loose  rook  removed 100 

Sumvunry  of  toiSl  amounU  of  material. 

Solid  cubio  yards  of  rock  blasted 6,425 

Solid  cubic  yards  of  rock  dredged  and  removed 5,271 

Cubic  yards  loose  rock  and  bowlders  dredged  and  removed 13, 776 

ENa  97 ^131 
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CQ9i  of  rod  cxMMUiaii^  incUuHuf  charge  for  «m  and  deUrtoratian  of  plant. 


Bock 
ezcarated 

(aolldeabie 
yvtU). 


Shoolder  below  Cottonwood  Chain,  romoTed . 
Shoulder  at  head  of  Moline  Pool,  romoved .... 

Keach  below  Moiine  Chain,  remored 

Shoolder  of  Lower  Chain,  removed 


8,463.0 

8U.2 

56.0 

1,436.7 


Total  ooat. 


Total 

Shoulder  below  Cottonwood  Chain,  blaated  only. 


5.270.9 
1,154.1 


Grand  total. 


6,425 


A.Tera^<e 

oaatpcr 

■olul 

eabicfard. 


♦aB,a«7.a8] 

3.902.tt 


$4.42 
S.381 


27,199.00 


Co»i  ofrepaxrt  to  oldpien,  including  charge  for  uee  and  deterioration  of  plant. 


Material. 

Cuhle 
yarda. 

Total  coat 

Coatpw 
cubic 
yard. 

Ktnrftn  mttmtk  t«  wljuw , . . .  .  r r...^^...... 

800           t3aR.M 

$0,985 

Liet  of  dame  and  of  material  need  in  their  construction  and  repair  during  eeaaom  of  1896, 


Designation. 


lonVh.      ^Vf^ 


Bruah. 


Sheet  47: 

Trailing  dam  8|,  widened  and  raleed. 
Trailing  dam  9},  widened  and  raiaed. 
Trailing  dam  11^,  extended  335  feet. . 

WiDg  Sxm  16,  extended  500  feet 

Wing  dam  17,  commenoed 

Wing  dam  IB , 

Wing  dam  19,  commenced 


Feet. 

250 
50 

333 
500 


1,880 


Total. 


Cfub.  yd9. 
230.0 
45.0 
1,064.9 
4,598.0 
1,600.0 
6,825.4 
4,920.3 


Cfth.  yds. 


18,978.6 


879.5 


879.5 


Coet  of  damsy  including  charge  for  uee  and  deterioration  of  plant. 


Material. 


Biprap  rock  in  place. 


Cubic 
yards. 


Cost. 


Coat 
I  percnbio 


18,673.6 


$18,393.50 


$0,985 


Financial  etatement  for  improvement  of  Roeh  Island  Rapidefor  ieaeon  of  1896, 

Amount  expended  in  field $88, 794. 31 

Add  quota  of  general  superintendence  and  ofiBce  expenses 1, 839. 65 

Add  for  use  and  deterioration  of  plant • 6,264.64 

Total 45,888.60 

Distributed  as  follows : 

1.  Rock  excavated  and  removed 33,297.88 

2.  Rook  broken  up  but  not  removed 3,902.22 

3.  Dam8  8i,  9i,  Hi,  16,  17,  18,  and  19 18,392.50 

4.  Guide  piers  11  and  21 i 295.50 


Total 45,888.60 


BUOYS  ON  ROCK   ISLAND   RAPIDS. 


The  buoys  having  been  thoroughly  repaired  and  painted,  were  reset,  and  the  range 
posts  at  intervals  readjusted,  repainted,  and  renewed  where  necessary,  between  March 
27  and  April  30, 1896.  As  the  season  advanced  4  new  buoys  were  established  on  sub- 
merged dams^  viz :  No.  22f ,  at  south  side  of  channel  on  Dam  17,  and  No.  22^  at  north 
<«ide  and  No.  22^  and  22  at  south  side  of  channel  on  Dam  18.    No.  25,  blasted  out 
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some  time  ago,  has  not  yet  been  relocated.    There  were  13  buoys  reset  twice  and  2  old 
baoy  chains  and  5  new  ones  put  in.    Belong ng  to  the  system  there  are  now  31  buoys. 
From  November  7  to  9  the  range  posts  were  again  carefully  examined  and  replaced 
where  disturbed,  and  the  buoys  taken  up  and  stored  for  the  winter. 
Cost  of  buoyage  for  the  season  was  $375. 

IMPROVING  ROCK  ISLAND  HARBOR. 

Under  project  approved  AuffQSt  22, 1896,  and  appropriation  of  $5,000  made  by  river 
and  harbor  act  of  June  3, 1896,  operations  were  carried  on  in  Rock  Island  Harbor  by 
hired  labor  and  use  of  Gk>vemment  plant. 

The  lower  end,  or  rock  section,  in  front  of  the  levees,  extending  from  West  Seven- 
teenth street  up  to  Eighteenth  street,  was  first  well  outlined  ana  then  worked  npou 
by  two  drillboats  with  doable  crews,  as  herein  stated,  viz :  Drillboat  No.  6  from 
October  11  to  November  27,  and  drillboat  No.  103  from  October  28  to  November  23, 
1^96.  The  area  worked  over  reached  100  feet  riverward  from  the  low- water  line  at 
shore;  covered  an  area  of  16,976  square  feet,  or  nearly  one-half  of  the  original  lay- 
out; averaged  in  height  3^  feet  above  grade,  and  was  excavated  to  a  depth  of  4  feet 
below  low  water.  The  material  blasted  has  not  been  removed,  but  should  receive 
attention  at  an  early  date. 

Financial  $iatementfor  improvement  of  harbor  at  Roek  Island  during  the  eeason  of  1896. 

Amount  expended  in  field $3,686.66 

Add  for  use  and  deterioration  of  plant 457.14 

Total 4,143.80 

Amount  of  solid  rook  blasted cubic  yards..      1,867.5 

Average  cost  per  cubic  yard $2,299 

Very  respectfnlly  submitted. 

J.  C.  McElhbkke, 
United  States  Aaeietaut  Engineer, 
ieut.  Col.  W.  R.  King, 

Carps  of  Engineers,  U.  8,  A, 


RXPORT  OF  MR.  C.  W.  DURHAM,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Bock  Island,  III.,  January  18, 1897. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improvement  of  the  Mississippi  River  in  the  division  m  my  local  charge  for  the 
calendar  year  ending  December  31,  1896 : 

ROCK  ISLAND  TO  MUSCATINS. 

Under  project  approved  January  24, 1896,  and  allotment  of  $45,000  from  appropri- 
ation of  March  2,  1895,  a  c>>u tract,  dated  March  20,  1896,  was  entered  into  with 
Patterson  Bros,  for  the  construction  of  brush  and  rock  dams  and  shore  protections 
at  70  cents  per  cubic  yard  for  rock  and  19  cents  per  cubic  yard  for  brush  in  place. 
Operations  were  begun  May  9, 1896,  and  concluded  November  4,  on  completion  of 
the  contract. 

VidniUf  of  Credit  Island  and  Bock  Biver, — The  main  channel  was  divided  near  foot 
of  Credit  Island  into  two  channels,  the  one  to  the  north,  although  the  deeper,  being 
dangerous  on  account  of  rocks.  It  was  decided,  following  the  general  project,  to 
unite  these  channels  in  such  a  manner  as  to  cause  the  main  channel  to  flow  along  the 
sooth  or  niinois  side  of  the  river,  avoiding  rocks,  and  also  incidentally  deepening 
and  making  practicable  the  entrance  to  the  Illinois  and  Michigan  Canal.  Six  wing 
dams  from  Credit  Island  were  built,  as  also  a  closing  dam  from  Credit  Island  to  the 
Iowa  shore.  The  efiect  of  this  work  is  apparent  in  the  transfer  of  the  now  single 
channel  to  the  Illinois  side,  but  sufficiently  good  results  as  to  depth  and  stability 
have  not  as  yet  been  obtained,  although  it  is  expected  another  season  will  show 
gretkt  improvement  in  this  direction  also. 

A  survey  of  the  locality  was  made  subsequent  to  the  completion  of  the  work. 

Vidnitg  of  Buffalo. — A  wing  dam  opposite  Dodges,  commenced  in  1895,  was  com- 
]»leted,  and  three  wings  were  built  from  the  islands  opposite  the  center  of  the  town. 
These  latter  dams  were  built  to  concentrate  the  water  in  the  main  channel,  and  have 
had  good  effect.  At  Dodges  the  crossing,  which  was  very  bad  in  1895,  is  now  wide 
and  deep. 

Ahove  Mueoaiine  Bridget—Three  wing  dams  were  built  from  the  Iowa  shore,  the  > 
upper  one  being  about  a  mile  above  the  wagon  bridge.    These  dame  were  built  to  ^ 
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deepen  and  straighten  the  channel  and  to  keep  it  away  from  a  large  and  dangerous 
reef  of  rocks.    They  have  satisfactorily  accomplished  this  purpose. 

Mr.  C.  H.  SisBon^  the  local  inspector,  gave  excellent  satisfaction  in  all  branches  of 
his  work. 

List  of  works  constructed  and  of  maieriaU  uaed  during  the  aeason  of  1896,  under  contract 
with  Fatiereon  Bros.,  between  Rook  Island  and  Muscatine, 


Designfttlon. 


Dimensions. 


Length. 


HeifTht 

above  low 

water, 

186i. 


MsteriaL 


Bock. 


Brush. 


Sheet  48: 

Closing  dam  1 

Wing  dam  2 

Wing  dam  8 

Wing  dam  4 

Wing  dam  5 

Dam  6,  longitudinal  portion  and  spur 

DamifZ,  longitudinal  portion  and  spur 

Dam  8,  longitudinal 

Sheet  49: 

Wing  dam  5,  completed 

Wing  dam  6 

Wing  dam  7 

Wing  dam  8 

Sheet  61: 

Wing  dam  7 

Wing  dam  8 • 

Wing  dam  9 

Total 


Feet 
1,470 
1,000 

800 
1,070 
1,150 
1,744 
1,518 

826 

770 
400 
650 
520 

1,430 

1,000 

730 


Feet. 


Cub.  yd$. 
3, 868. 1 
2,988.7 
2,513.7 
2,391.7 
3, 597. 6 
4,431.8 
7, 016. 6 
2,556 

1,441.2 
964.3 
763.2 

1.569.5 

8,608.6 
2.673.7 
2,124.4 


Ottb.yds. 
2,900.9 
2,756.8 
2.099.2 
1,861.0 
3.082.4 
5.163.9 
8, 000. 5 
2,724.2 

1,382.5 

990.4 

1,041.1 

1, 437. 3 

8,693.7 
2,822.9 
2, 520. 1 


14, 477 


42, 506. 6 


42,386 


Financial  statement  for  work  bettveen  Rock  Island  and  Muscatine  performed  under  contract 
with  FattcrsoH  Bros,  during  1896. 

Amonnt  paid  contractor $37,807.95 

Cost  of  local  inspection,  etc 1, 582. 25 

Add  quota  of  general  superintendence  and  office  expenses 2, 307.  SO 

Add  for  use  and  deterioration  of  plant 74.84 

Total 41,772.34 

Material  put  in  work : 

Rook cnhic  yards..      42,506.6 

Brush do....      42,386 

Total do....      84, 892. 6 

Average  cost  per  ouhio  yard  in  place $0,492 

Average  cost  per  cubic  yard  for  inspection .019 

The  following  table  ^ves  the  length  and  elevation  of  the  various  dams  built  in  this 
district  in  1896,  together  with  a  statement  of  the  estimated  quantities  of  material 
and  the  actual  quantities  placed  in  the  work : 

Estimated  and  actual  quantities  of  material— Rock  Island  to  Muscatine,  1896, 


Sheet 
and 
Bum* 
ber. 


Locality  of  dam. 


Length. 


Height 

above 

low 

water. 


Estimated  quantities. 


Bock.    Brush.    Total. 


Actual  quantitiee. 


Eock.    Brush.     TotaL 


Gieditlaland 

do 

.....do 

do 

do 

.....do 

do 

Opposite  Buffalo,  Iowa. . . 

do 

.....do 

Above  Muscatine,  Iowa. . 

do 

do 


Feet. 

1,470 

1,000 

800 

1,070 

1,150 

1,744 

1,523 

400 

550 

520 

1,480 

1,000 

730 


Feet, 


Ou.yda. 

2,862.1 

2,927 

2, 343. 1 

2,652 

3, 617. 6 

4, 120. 6 

9, 079. 8 
922.6 
992.6 

1,428 

8, 570. 6 

2, 640. 8 

2, 112 


Ou.  ydt. 
2, 381. 5 
2, 770. 5 
2,26r 
2,318.5 
3,  620. 1 
4, 008. 3 
9,  077. 1 

882.5 

936 
1,378 
3, 481. 3 
2, 474. 3 
2,074 


Cu.  yde. 
5,243.6 
5, 697. 5 
4, 595. 1 
4, 970. 5 
7, 137. 7 
8.134.9 

18, 156. 9 
1,  805. 1 
1,928.5 
2.806 
7.051.9 
5. 115. 1 
4,210.r> 


Ou.yda, 
3,868.1 
2, 088. 7 
2,513.7 
2,391.7 
3. 597. 6 
4,431.3 
7,015.6 
964.3 
763.2 
1,569.5 
3,608.6 
2,673.7 
2,124.4 


(hL.yd». 
2,900.9 

2. 756. 3 
2,099.2 
1, 861. 6; 

3. 082. 4 
5, 163. 9 
8,000.5; 

990.4 
1, 041.  ll 
1, 437. 3 
3,693.7i 
2,822.9 
2, 529. 1 


0u.yd9. 
6,760 
5, 745 
4, 612.  9 
4,  253.  8 
6,680 
9.595.2 

15, 016.  1 
1,954.7 
1,804.3 
3,006.8 
7. 202.  3 
5,496.6 
4.  65:5.  5 


Totia 18,387 


.|39, 304. 7j37, 554. 6^76, 869. 3|38, 610. 4|38, 279. 3^  76, 789. 7 
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It  will  be  noticed  that  the  combined  estimates  of  the  thirteen  dams,  agcTegating 
in  length  13,387  feet,  a^ree  very  closely  with  t]ie  total  amounts  of  material  actually 
nsed.  Considerable  discrepancies  may  be  noticed  in  a  few  of  the  dams,  caused 
partly  by  excessive  scour  under  the  apron  mat  and  partly  by  a  filling  in  of  sand.  In 
the  former  cases  the  actual  quantities  exceed  the  estimatei)  and  in  the  latter  they  are 
less. 

I  do  not  find  any  indication  of  brush  shrinkage  in  the  examples  givni. 

The  preliminary  estimates  were  made  from  soundings  taken  along  line  of  dam  and 
just  iu  advance  of  the  laying  of  the  apron  mat,  and  the  calculations  from  the  regular 
office  tables. 

FLINT  CREFK  TO  IOWA  RIVER  LKVEK. 

With  the  exception  of  February,  construction  work  was  carried  on  throughout  the 
year. 

Under  contract  with  M.  H.  King  a  small  amount  of  embankment  was  built  in 
January,  but  Mr.  King  not  showing  sufficient  energy  in  the  prosecution  of  his  work, 
his  contract  was  annulled  on  April  7,  1896.  It  being  thought  desirable  to  complete 
the  work  to  end  of  mile-section  8  before  high  water  came,  under  paragraph  49  of  the 
specifications,  agreements  were  made  in  March  with  several  persons  to  do  this  work, 
amounting  to  72,147.6  cubio  yards,  which  was  finished  by  the  end  of  April. 

After  the  annulment  of  the  contract  with  M.  H.  King,  a  contract,  dated  May  28, 
1896^  was  entered  into  with  John  A.  O'Keefe  &.  Co.  to  perform  the  work  in  'toile- 
eections  9  to  18,  inclusive,  the  same  being  the  unfinished  portion  of  the  King  con- 
tract. Owing  to  high  water,  no  work  was  done  on  this  contract  until  July,  but  since 
tliat  time  operations  have  been  carried  on  vigorously.  By  the  end  of  the  year,  under 
the  O'Keefe  contract,  sections  10,  14,  and  15  were  completed  and  accepted;  about 
one-half  of  the  work  in  sections  9,  11,  and  17  was  done,  and  nearly  all  of  sections 
13, 16,  and  18.  The  amount  of  earthwork  performed  under  this  contract  was  354,476 
cubic  yards. 

Under  contract  with  Edward  Callahan,  dated  April  7, 1896,  sections  19,  20,  21,  and 
22  were  completely  finished  and  accepted,  179,359  cubic  yards  of  embankment  being 
put  in  place.    Work  under  this  contract  was  carried  on  vigorously. 

The  total  amount  of  earthwork  put  in  place  under  all  contracts  and  agreements  in 
1896  was  601,230  cubic  yards. 

The  new  levee  in  sections  4  to  8,  inclusive,  was  somewhat  damaged  by  heavy  rains, 
and  repairs  were  made  in  July  at  a  cost  of  $64.50.  Grass  seed  was  sown  on  about 
12  miles  of  the  levee  durin^c  September,  a  mixture  of  timothy,  blue  grass,  and  red 
clover  being  nsed.  The  seed  came  up  well,  except  on  the  sand  fills,  and  is  doing 
nicely.    More  seed  will  be  sown  in  February. 

For  drainage  purposes  a  line  of  36-iuch  iron  pipe,  fitted  with  iron  valves,  was  put 
in  at  Prairie  Slough,  at  Iowa  Slough,  at  Gates  Lake,  and  at  Cox  Lake.  Two  lines 
of  pipe  are  on  hand  ror  use  at  Running  Slough,  but  are  not  as  yet  in  place.  There 
are  now  three  36-inch  openings  at  Iowa  Slough.  Retaining  walls  were  built  around 
the  pipe  at  Prairie  Slough  and  Iowa  Slough,  and  a  paving  of  rock  was  laid  in  front 
of  the  wall  and  also  around  the  pipe  at  the  intakes.  Similar  walls  are  being  built 
at  Cox  and  Gates  lakes. 

During  February.  1896,  600  liuear  feet  of  shore  protection  was  put  in  place  on  the 
bank  of  the  Iowa  River  for  the  preservation  of  the  levee,  and  377  cubic  yards  of 
rock  and  337  cubio  yards  of  brush  were  used.  This  shore  protection,  which  was 
carried  up  the  bank  to  a  height  of  about  5  feet  above  low  water,  cost  about  $1.18  per 
linear  foot. 

The  construction  of  3,800  additional  feet  of  shoi^  protection  on  the  Iowa  River  is 
now  in  progress,  the  work  to  bo  similar  to  that  built  in  February. 

The  work  pertaining  to  tbisleve '  has  been  in  charge  of  Mr.  £.  £.  Barrett,  inspector, 
since  its  commencement,  and  his  duties  have  been  well  performed. 

Statement  of  expendituren,  1896, 

Right  of  way  (recording  deeds) $3.00 

Drainage 2,310.28 

Engineering  and  contingencies 8,783.04 

Repair  and  maintenance .r. .  127. 16 

Iowa  River  shore  protection 1, 038. 37 

Earthwork *60,827.97 

Total 73,089.82 

Average  cost  per  cubic  yard  of  earthwork,  including  engineering  and  con- 
tingencies   0.115 

Average  cost  per  cubic  yard  for  engineering  and  contingencies .  014 


*  Includes  December  estimate  paid  in  January,  1897,  and  retained  percentage! 
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Stalemeni  of  expenditures  from  oowmeMeiMmt  of  work  to  Decemhor  SI,  1896. 

Snrveys  for  final  location,  etc 15,088.37 

Right  of  way 88.25 

Drainage 8,050.36 

Engineering  and  contingencieB 11,402.63 

Maintenance 127. 16 

Iowa  River  shore  protection 1,088.37 

Earthwork 68,776.56 

Total 89,616.60 

Average  cost  per  cubic  yard  of  earthwork,  inclnding  engineering  and  con- 
tingencies          $0,122 

Average  coat  per  onhio  yard  for  engineering  and  contingencies .  023 

SURVETS  FOR  LBVEB8. 

During  September,  October,  and  November,  1896,  a  small  partv  in  charge  of  Mr. 
E.  'Ei  Barrett,  inspector,  assisted  by  a  portion  of  the  crew  of  the  U.  S.  snag  boat 
General  Barnard,  made  snrveys  with  the  view  of  estimating  the  cost  of  preventing 
overflow  of  the  banks  of  the  Mississippi  River  from  Drurys  Landing  to  New  Boston, 
from  Muscatine  to  the  Iowa  River,  from  Oqaawka  to  Dallas,  and  from  Skunk  River  to 
Fort  Madison.  Maps  and  reports  on  these  surveys  were  rendered  in  December,  1896. 
Very  respectfnily,  your  obedient  servant, 

C.  W.  Durham,  Aieiatant  Engineer, 

Lieut.  Col.  W.  R.  Kino, 

Corps  of  Engineers,  U,  8,  A, 


REPORT  OF  MR.   M.   MKI08,    UNITED  STATES  CIVIL  BNGINBBB. 

United  States  Engineer  Office, 

KeoJcukf  Iowa,  January  14, 1897. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  improvement  work 
performed  under  my  direction  between  Keithsburg  and  Qoincy  for  tne  calendar  year 
1896: 

KEITHSBURG  TO  NASHVILLE. 

Dame  and  shore proteetions. — Owing  to  the  small  amount  of  money  available,  but 
little  work  was  done  on  this  section  of  the  river.  In  July  a  letter  was  received  ttoia 
a  Mr.  W.  £.  Blake,  of  Burlington,  complaining  that  Dam  4  (sheet  58),  in  Rush  Chute, 
had  given  way  and  was  seriously  damaging  his  land  at  the  head  of  Rush  Island. 
On  examination  it  was  found  that  the  dam  had  broken  at  its  junction  with  the  bank, 
and  a  serious  crevasse  had  occurred  about  100  feet  wide  and  hnd  cut  a  semiciroiilar 
hole  out  of  the  bank,  about  2  acroB  in  extent.  On  August  6  a  small  force  of  men  and 
the  canal  launch  Lucia,  and  such  barges  as  could  be  picked  up,  together  with  a  pUe 
driver,  began  repairing  it.  The  break  was  100  feet  wide  and  from  8  to  18  feet  deep. 
Piles  were  driven  4  feet  npnrt  nnd  the  break  filled  with  brush  and  rock ;  sheet  piling 
was  also  driven  at  the  abutment  of  the  dam,  about  4  feet  long  and  extending  into  the 
bank  about  25  feet,  and  the  whole  covered  with  riprap  rock,  which  had  to  be  carried 
some  distance  around  in  the  gap  made  by  the  crevasse  on  the  bank  of  the  island. 
After  completion  of  repairs  to  Dam  4  (sheet  58)  some  small  repairs  were  made  to  Dam 
1.  Both  of  these  dams  were  left  in  good  condition.  The  fleet  was  returned  to  the 
canal  September  11  to  15. 

Examinations. — Between  September  6  and  16  and  October  12  and  31  the  river  became 
very  low  and  the  local  packets  experienced  some  difficulty  in  getting  over  several 
bars  in  this  district,  notably  Benton  Island,  above  Oquawka,  foot  of  Shokokon,  and 
loot  of  Dallas  Chute.  The  worst  of  these  was  at  Benton  Island.  On  September  13, 
by  your  orders,  I  made  a  trip  with  the  Vixen  to  see  if  there  was  any  better  channel 
than  the  one  in  use  at  several  of  these  places.  At  Dallas  Chute,  where  they  reported 
3  feet,  we  fonnd  a  channel  of  4^  feet  and  marked  it  with  buoys;  at  the  foot  of  Sho- 
kokon we  found  a  channel  of  4  feet  and  also  marked  that.  At  Benton  Island,  not 
being  able  to  find  any  better  channel,  as  tbo  reef  was  a  bold  and  continuous  one,  I 
put  ont  anchors  below  the  bar  and  at  the  extreme  upper  end  of  the  reef.  I  made  an 
attempt,  by  backing  the  boat  up  on  the  bar  and,  while  her  wheel  was  in  motion. 
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hauling  her  down  with  the  capstan  over  the  bar,  to  open  a  temporary  channel.  This 
work  seems  to  have  been  partially  snoceesfdl.  After  working  three  or  fonr  hours  in 
this  manner  we  found  the  channel  improved,  over  a  very  narrow  space,  however;  and 
whereas  at  first  the  boat  rubbed  in  crossing  the  bar  in  either  direction,  we  could  go 
over  it  without  touching  after  we  ceased  work.  This  channel  was  marked  with 
buoys,  and  on  September  15  the  Vixem  was  turned  over  to  Mr.  Carpenter  for  work 
between  Keokuk  and  Quincy. 

Under  certain  conditions,  I  am  convinced  that  a  larger  boat,  like  the  FarAra,  for 
instance,  if  properly  handled,*  oould  do  a  great  deal  of  good  on  such  places  as  that 
on  Benton  Island  last  season.  It  is  troublesome  work  and  requires  a  very  heavj 
anchor  to  hold  the  boat,  and  she  should  also  have  side  anchors  to  keep  her  in  posi- 
tion, as  the  rudders  are  not  sufficient  to  hold  her  when  so  close  to  the  bottom. 

Bapid»  above  NaehvilU. — ^No  difficulty  was  experienced  on  the  rapids,  so  far  as  I 
know,  this  season.  There  is  one  rook  patch,  however,  a  small  one  abreast  of  Pier 
No.  8,  with  but  8  feet  large  on  it  at  extreme  low  water.  Boats  have  struck  on  this 
at  such  times,  but  its  removal  is  not  urgent. 

Books  opposite  Fort  Madison. — On  October  28 1  made  an  effort  to  locate  a  rock  said 
to  exist  in  the  channel  opposite  the  landing  at  Fort  Madison,  and  finally  succeeded 
in  discovering  it.  It  is  a  backbone  from  ^  to  60  feet  wide,  extending  parallel  with 
the  shore,  ana  about  400  feet  long.  This  ledge  of  rock,  for  it  seems  to  be  such,  by  some 
accident  and  by  its  extreme  narrowness  escaped  the  sounding  pole  in  all  the  surveys 
we  have  made  of  that  part  of  the  river.  I  found  but  3  feet  of  water  at  the  upper 
end,  and  but  2  feet  at  the  extreme  highest  point  at  the  lower  end,  with  from  8^  to  4 
feet  between.  The  best  water  is  east  of  the  rocks,  and  there  is  a  sand  bar  just  below 
the  bridge  which  inclines  boats  to  take  a  course  tnat  would  bring  them  directly  over 
the  rocks. 

A  survey  of  these  rocks  was  made  in  the  month  of  November  with  the  assistance 
of  the  crew  of  tbe  steamer  General  Barnard.  There  is  so  much  room  for  a  boat  on 
either  side  that  I  should  think  a  couple  of  buoys  properly  placed  to  mark  the  upper 
and  lower  end  of  the  ledge  would  be  all  the  improvement  needed  at  present.  After 
a  season  or  two  the  pilots  will  become  familiar  with  the  location  of  the  buoys  and 
will  be  able  to  miss  the  rocks  even  should  the  buoys  not  be  there. 

Financial  statement  for  improvement  work  between  Keitksburg  and  Nashville  during 

season  of  1896. 

Amount  expended  in  field  during  calendar  year  1896 ^,  906. 81 

Add  quota  of  general  superintendence  and  office  expenses 137. 86 

Add  plant  charges 880.86 

3,425.02 
Deduct  cost  of  purchase  and  of  driving  660  linear  feet  of  piling 137. 35 

Total 3,287.67 

Materials  put  in  works : 

Bock cubic  yards..      2,491.3 

Brush do 396.0 

Total do....      2,887.3 

Average  cost  per  cubic  yard: 

On  barges $0,514 

For  towing  and  putting  in  place .445 

For  gener^  superintendence  and  office  expenses .  048 

For  plant  charges • .  132 

Average  cost  per  cubic  yard  in  place 1.139 

KEOKUK  TO  QUINCT. 

Somovinff  rooks.-^April  16  to  30,  the  U.  8.  dredge  Pkcmix  was  put  at  work  removing 
obstructions  below  and  close  to  the  Keokuk  and  Hamilton  Bridge  and  Just  above  the 
bridge.  I  quote  the  following  from  the  report  of  Mr.  Byron  Layton,  overseer,  who 
had  charge  of  the  work: 

'*  Several  high  points  were  removed  along  the  line  of  boom  connecting  Lower  Lock 
and  the  bridge.    These  were  loose  roek,  probably  carried  in  by  the  loe^  and  were  m 
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■onrce  of  troable  in  groandiDg  the  boom  at  a  low  stage  of  water.  Two  patches  of 
loose  rock  and  clay  were  removed  below  the  bridce,  one  at  the  foot  of  the  draw-reet 
pier  and  one  about  200  feet  below.  Several  other  high  points  directly  ont  from 
steamboat  landing  were  gone  over  with  dredge,  bat  proved  to  be  ledge  rook.  Total 
enbic  yards  removed,  667.7." 

The  cost  of  the  above  work  was  1622.56.  exclosive  of  plant  charge. 

General  remarke, — Work  was  commenced  April  1  and  abandoned  November  IB.  On 
account  of  high  water  the  entire  fleet  was  laid  np  from  May  14  to  July  8, 1896.  This 
work  was  in  onarffe  of  Mr.  John  R.  Carpenter,  overseer,  for  operations  of  the  plant 
bnildinff  dams  ana  shore  protection,  and  Mr.  Byron  Lay  ton,  overseer,  for  operations 
of  the  cbedge  Phcenix  and  tender.  Daring  the  low- water  season,  from  September  6 
to  16  and  mm  October  12  to  31,  the  channel  was  in  remarkablv  good  condition  oon- 
sideriog  the  stage  of  water,  and  showed  great  improvement  at  all  places  where  works 
have  been  executed  in  the  last  two  or  three  years.  The  only  senoas  troable  was  at 
Cottonwood  Island,  where  daring  the  closing  days  of  the  season  we  made  a  change 
of  channel  from  the  right  to  the  left  bank  of  the  river,  and  before  the  bar  cat  oat 
boats  often  had  a  little  trouble  to  get  over;  but  as  only  one  boat  was  running  at  the 
time,  this  change  having  been  purposely  postponed  until  most  of  the  boats  had  laid 
up,  no  real  damage  to  navigation  ensued. 

The  navigation  at  close  places  was  verv  greatly  assisted  by  a  few  boays  we  had 

S laced  as  soon  as  the  water  got  toward  a  low  stage.  At  a  critical  point  in  the  mid- 
le  of  a  long  crossing,  a  good  buoy  is  of  incalcuable  benefit  to  the  pUots.  The  pilots 
of  the  steamer  Gem  Ciip  told  me  that  they  would  have  had  to  lay  up  two  months  ear- 
lier if  it  were  not  for  the  buoys.  In  the  night,  with  range  lights  on  opposite  sides  of 
the  river,  widely  separated,  in  is  impossible  for  the  pilots  to  handle  their  boats  so 
closely  as  a  narrow  channel  often  rec^uires.  But  a  white  buoy,  illuminated  by  the 
search  light  universally  carried  by  Mississippi  River  boats,  enables  them  to  proceed 
with  perfect  confidence  and  prevents  a  great  deal  of  delay.  I  am  quite  sure  that 
this  system  of  buoying  the  channel,  while  one  of  the  most  inexpensive  methods  of 
improvement,  can  be  made  of  very  great  value  to  navigation.  Tne  range  lights  on 
diore  are  of  primary  importance,  but  the  buoys  in  close  places  are  haraly  subordi- 
nate in  value,  and  with  the  means  at  our  hands  for  placing  them  they  cost  absolutely 
notbing  except  for  the  construction  of  the  buoys  tiiemseives. 

I  would  suggest  that  in  many  places  the  public  convenience  would  be  better  and 
more  cheaply  served  by  substituting  a  white  signboard  for  the  lighted  beacon,  sup- 
plemented with  a  buoy  properly  placed  ont  on  the  reef.'  Other  long  and  wide  cross- 
ings are  better  proviaed  for  by  a  light  on  each  shore.  Possibly  some  arrangement 
could  be  made  with  the  Light-House  Board  to  famish  us  with  buoys  to  be  kept  in 
position  by'us  and  reported  from  time  to  time  to  the  light-house  inspector. 
Bocks  at  Gregory. --bfpoBite  the  mouth  of  Fox  River,  at  Gregory,  there  are  several 

Satches  of  rock  with  aeep  water  between  them,  which  in  the  present  condition  of 
be  river  the  boats  are  obliged  to  approach  very  closely.  In  fact  tlie  only  practical 
ehannel  now  lies  between  these  patches  of  rock,  and  they  should  be  removed  at  an 
early  date.  The  Barnard  placed  a  buoy  on  the  upper  patch  early  in  the  season, 
which  was  of  very  great  value  to  navigation.  This  patch  has  about  2  feet  of  water 
on  it  at  low  water  and  the  lower  patch  has  about  3  ^t,  and  I  submit  in  a  separate 
package  a  map  showing  the  present  condition  of  the  river  and  the  position  of  these 
rooks. 

Building  dame  and  shore  proteotions, — I  quote  from  the  reports  of  Mr.  Carpenter 
and  Mr.  Lay  ton  the  following: 

''The  work  was  carried  on  by  day  labor  and  use  of  Government  plant,  steamers 
Vixen  and  Ruth  and  launches  Louise  and  Luda  being  employed  at  different  intervals 
during  the  season  in  towing  material.  Dredge  Pl^mix  was  employed  between  No- 
vember 5  and  November  13  in  dredging  gravel  for  Dam  2  (sheet  66). 

"On  April  2  the  fleet  was  taken  to  Quincy  Bridge  and  work  commenced.  About 
500  feet  of  shore  protection  was  repaired.  Fleet  was  then  taken  below  railroad 
dike  above  Quincy  Bridge,  aud  415  feet  of  shore  protected  to  a  7-foot  stage. 

"On  April  11  fleet  moved  up  to  Smoot  Chute,  and  force  began  repairing  break  on 
west  end  of  Dam  2  (sheet  66)  and  protecting  Island  418;  continued  work  here  until 
May  12,  when  work  was  suspended  until  July  9  on  account  of  high  water.  The 
break  in  west  end  of  dam  was  repaired,  and  1,650  feet  of  shore  protected  on  Island 
418.  During  the  high  water  in  June  the  bank  at  east  end  of  Dam  2  (sheet  66)  washed 
out  for  a  distance  of  125  feet.  On  resuming  work  on  July  10  we  began  repairing 
break  in  east  end.  This  dam  was  origiually  intended  to  be  built  to  a  6-foot  stage, 
and  the  piling  was  driven  and  cap  put  on  at  that  height;  but  the  plan  was  chan^d, 
the  piling  cut  off,  and  cap  lowered,  and  dam  was  finished  to  a  4- foot  stage.  The 
work  on  wis  dam  was  very  expensive,  as  all  the  work  had  to  be  done  above  the  dam. 
making  it  necessary  to  wheel  all  the  rock  over  building  barge.  Work  was  oompleted 
on  Augnat  5. 
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''November  5,  dredire  Phcdnix  and  tender  Louise  were  transferred  from  work  in 
Qulncy  Harbor  to  the  work  of  repairing  Smoot  Chnte  dam;  1,221.6  cubic  yards  was 
placed  here,  part  being  dumped  and  part  shoveled  into  angles  of  dam.  The  work 
was  left  incomplete,  the  cold  weather  compelling  us  to  abandon  it  on  November  11. 
The  dredging  neet,  comprising  dredge  Phcmix,  fonr  dnmps,  one  quarter  boat,  and  one 
coal  flat,  was  towed  from  Canton  to  the  canal  by  laonch  Zottiae,  with  the  assistance 
of  launch  Lucia  for  five  hours,  on  the  13th. 

''  Force  was,  on  August  5,  pat  at  work  protectinff  Island  419,  raising  Dams  9  and 
10  (sheet  66),  and  protecting  towhead  below  foot  of  Island  419.  Dams  9  and  10  were 
built  of  gravel  in  1895,  and  this  year  were  raised  to  a  4-foot  stage  with  brush  and 
rock.  Dam  9  is  625  feet  long  and  Dam  10  is  1,075  feet  long.  Two  thoasand  seven 
hundred  and  seventy-five  feet  of  bank  on  Island  419  was  protected  to  a  7-foot  stage; 
towhead  below  foot  of  Island  419  was  protected  for  a  distance  of  480  feet  and  car- 
ried to  top  of  bank.  Nine  hundred  and  fort^-four  feet  of  bank  was  protected  on 
Missoari  side,  opposite  Hogback,  and  connecting  with  old  protectioo  at  Lone  Tree. 
This  protection  was  carried  to  a  5-foot  stage.  Dam  4  (sheet  67)  was  built  from  sand 
bar  to  head  of  Island  422.  It  is  215  feet  long  and  built  to  a  1-foot  stage.  Most  of 
this  dam  was  built  on  a  dry  bar.  It  was  necessary  to  protect  the  head  of  Island  422 
for  a  distance  of  438  feet  to  a  stage  of  4  feet.  Fleet  was  then  moved  down  river  and 
2,573  feet  of  bank  protected  on  fUinois  shore,  above  old  shore  protection  opposite 
Island  424,  to  a  6-foot  stage.  Dam  5  (sheet  67)  was  then  started.  This  dam  was 
built  out  from  the  upper  end  of  Island  424  and  Is  1,250  feet  lon^  and  built  to  a  3-foot 
stage.  After  laying  toe  apron  for  the  dam,  owing  to  the  scarcity  of  brush  the  work 
was  discontinued  here,  and  the  fleet  was  moved  on  October  4  to  Curtis  Point,  where 
3,282  feet  of  bank  was  protected  to  a  7-foot  stage.  On  October  21  the  fleet  waa 
moved  back  to  Island  424  and  work  resumed  on  Dam  5 ;  completed  same  and  began 
on  Dam  6.  This  dam  is  located  2,000  feet  below  Dam  5  and  is  1,350  feet  long.  It  is 
to  be  built  to  a  3-foot  stage  and  is  now  built  up  to  about  low  water:  owing  to  late- 
ness of  the  season  it  was  not  finished.  Nine  hundred  feet  of  old  snore  protection 
opposite  Island  424  was  repaired  and  raised  to  a  6-foot  stage. 

**  Daring  high  water  in  June,  barges  were  placed  in  Niota  Chute  and  742.8  cubic 
yards  of  rook  were  loaded  by  the  United  States,  closing  ap  the  A.  R.  Ravenscroft 
agreement  that  had  been  outstanding  since  1891. 

**  On  November  13,  having  used  up  all  the  material  on  hand,  work  was  suspended 
for  the  season,  and  fleet  laid  up  in  canal  and  force  laid  off. 

''The  accompanying  tracings  show  location  of  work  performed  daring  the  season." 

Li9i  of  works  constructed  and  r^aired  and  of  material  used  during  the  season  of  1896 

heiwemk  Keokuk  a^id  Quincy, 
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Sheet  65:  Shore  protection,  Curtis  Point 

Sheet  66: 

Dam  1,  repaired 

Dam  2,  repaired 

Dam  9,  ralaed 

Dam  10,  raised 

Shore  protection  on  towhead,  foot  of  Island  419 

Shore  protection.  Island  419 

Shore  protection,  Island  418 

Sheet  67: 

Shore  protection  at  Hoffbaok 

Shore  protection  opposite  Island  424  on  Illinois  shore — 

Old  shore  protection  opposite  Island  424  on  Dlinoia  shore 
repaired  and  raised 

Shore  protection,  head  of  Island  422 

Dam  4 

Dam  6 

Dam  6  (not  finished) 

Sheet  68: 

Shore  protection  below  railroad  dike  above  Qniney 
Bridge 

Shore  protection  aboTO  Qaincy  Bridge,  Missouri  side, 
xepidred • 
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Finandal  statement  for  building  and  repairing  dams  and  shoi'e  protections  during  season 
of  1896  between  Keokuk  and  Quiney. 

Amount  expended  in  field  daring  calendar  year  1806  (from  diBtribntion 

Bheete) $28,846.26 

Add  qaota  of  general  snperintendence  and  office  expensea 1, 967. 86 

Add  plant  charges 3,986.14 

34,199.25 

Deduct  coBt  of  parchase,  driving,  and  capping  piling $242. 18 

Deduct  cost  of  ctedging  1,889.3  cubic  yards  of  rock  and  gravel.     1, 026. 06 

Deduct  cost  of  plant  charges  for  dredging 339. 66 

1,607.92 

Total 32,591.33 

Materials  put  in  works : 

Rock cubic  yards..  23,973.3 

Brush do....  24,499.6 

Tot4l do....  48,472.9 

Cost  per  cubic  yard: 

On  barge $6,366 

For  towing  and  putt iuc  in  place .204 

For  general  sugeriuteudence  and  office  expenses .  028 

For  plant  charges 075 

Average  cost  per  oubic  yard  in  place 672 

BNLAROSMENT  AND  REPAIR  OF  LBVBES  BKTWEKN  WARSAW  AND  QITINCY. 

This  work  proceeded  under  contract  with  Casgraln  &.  McDonald  for  the  earthwork, 
and  by  day  labor  and  purchase  of  material  in  open  market  for  the  revetment  alouff 
the  river  front.  The  early  part  of  the  season  was  especially  unfavorable  for  this  kind 
of  work.  The  continuous  rainfall  inundated  the  bottoms  and  made  the  handling  of 
earthwork  difficult  and  expensive  or  put  a  stop  to  it  altogether.  An  extension  of 
contract  was  granted  to  Gasgrain  &  McDonald  to  November  30,  and  later  another 
extension  was  granted  to  December  31.  Owing  to  a  quarrel  between  the  partners 
and  financial  difficulties  the  firm  of  Caegrain  '<&  McDonald  was  placed  in  the  hands 
of  a  receiver,  and  the  work  during  the  latter  part  of  the  season  was  carried  on  under 
his  direction. 

Tn  the  month  of  August,  as  it  was  evident  that  Gasgrain  &  McDonald  were  not 
able  to  finish  their  contract,  and  at  the  written  request  of  Mr.  Gasgrain,  who  was 
the  managing  superintendent,  and  under  paragraph  51  of  the  specifications  of  the 
contract,  bids  were  advertised  for  in  the  local  papers  at  St.  Louis,  Quiney,  Burling- 
ton, and  Keokuk,  calling  for  the  construction  of  certain  parts  of  the  levee  stul 
unfinished,  and  which  Mr.  Gasgrain  himself  stated  he  was  unable  to  let,  as  the 
receiver  had  ordered  him  to  pay  no  more  than  the  contract  price  for  any  portion  of 
tbu  work  under  any  circumstances.  Bids  ^ere  accepted  from  eleven  different  con- 
tractors or  firms  of  contractors,  and  they  mainly  finished  their  work  before  the  30th 
of  November.  On  October  27,  it  becoming  evident  that  even  under  the  second  exten- 
sion of  contract  Gasgrain  &,  McDonald  would  be  unable  to  finish  their  work,  a  second 
series  of  bids  were  asked  for  and  proposals  were  accepted  for  finishing  twenty-four 
stations  near  the  head  of  Quiney  Bay.  The  month  proved  a  remarkably  mild  one, 
with  very  little  cold  weather  to  interfere  with  the  work,  and  in  December  the  levee 
work  was  completed. 

The  amount  of  earthwork  performed  durinj^  the  year  was  367,952.3  cubic  yards,  of 
which  61,561.5  cubic  yards  was  done  b^  parties  hired  by  the  United  States,  and  the 
remainder  under  contract  with  Gasgrain  &.  McDonald. 

The  total  amount  of  earthwork  on  this  levee  in  repairing  and  strengthening  in 
1895  and  1896,  is  aa  follows: 

For  Hunt  and  Lima  Lake  districts oubic  yards..  289,418.7 

For  Indian  Grave  district do 345,200.1 


Total do 634.618.8 
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In  the  month  of  July  a  widespread  storm  with  nnasnal  rainfall  caused  consider- 
able damage  to  the  work.  Eisht  inches  of  rain  fell  within  a  week,  and  on  July  24 
Bear  Creek  rose  to  an  nnprecedented  height,  oaueing  seven  breaks  in  the  north  levee 
of  Bear  Creek,  inundating  the  Lima  Lake  district,  and  causing  many  thousands  of 
dollars  worth  of  damage  to  the  standing  crops.  At  the  earnest  solicitation  of  the 
farmers  and  the  levee  commissioners  I  authorized  them  to  ent  the  levee  Just  above 
the  outlet  of  Bear  Creek,  and  in  a  few  days  the  impounded  water  escaped.  The  six 
drain  pipes  located  at  Big  Slough  proved  entirely  unable  to  carry  on  the  rush  of 
water,  and  had  the  levee  not  been  cut  much  greater  damage  would  have  followed. 
The  levee  commissioners,  by  my  advice  and  at  the  expense  of  the  district,  took 
advantage  of  the  gap  made  where  the  leved  wan  cut,  to  put  in  four  more  drain  pipes 
of  48  indies  diameter  before  the  bank  was  repaired,  so  they  are  now  provided  with 
ten  48-inoh  drain  pipes.  In  spite  of  this  large  provision,  Lima  LaJce,  located  in 
the  lower  end  of  the  district,  and  which  measures  5  miles  long  and  2  miles  wide,  has 
not  been  dry  this  season,  although  it  was  cultivated  last  year.  It  acts  as  a  valuable 
e^uilizer  for  absorbing  the  rainfall,  and,  in  my  opinion,  much  greater  inundations 
will  always  follow  any  attempt  to  reclaim  it  for  cultivation. 

One  of  the  principal  causes  of  the  breaks  in  the  north  levee  was  the  faet  that  the 
whole  area,  800  feet  wide,  between  the  north  and  south  levees  of  Bear  Creek,  except 
the  narrow  channel  (50  to  60  feet  wide)  occupied  by  the  creek  itself,  was  overgrown 
by  a  dense  Jungle  of  willows.  The  effect  of  this  growth  was  to  greatly  impede  the 
flow  of  water  when  the  creek  got  out  of  its  banks,  and  there  has  been  such  a  deposit 
in  this  thicket  from  excessive  overflows  in  the  past  that  the  ground  between  the 
levees  is  now  from  4  to  6  feet  higher  than  when  the  levees  were  originally  built. 
Consequently  the  creek  is  suspended,  as  it  were,  above  the  adjoining  land  and  ren- 
ders the  districts  above  and  below  Bear  Creek  subject  to  inundation  at  any  time. 
At  my  suggestion  the  commissioners  of  the  two  districts  united  in  clearing  off  these 
willows,  and  the  beneficial  effect  of  this  clearing  was  felt  later  in  saving  at  least 
one  of  these  districts  from  another  flood.  After  the  close  of  our  work  the  commis- 
sicmers  of  the  Lima  Lake  district  got  uneasy  about  the  condition  of  their  levee,  and 
fearful  that  the  height  was  still  insufficient,  after  having  been  raised  already  by  the 
United  States,  thev  made  a  contract  for  putting  2  feet  additional  on  the  levee, 
increasing  its  height  that  much  from  Stations  1,063  to  1,116+33,  close  to  the  bluff. 
In  my  opinion  this  was  unnecessary^  for  I  thought  that  removing  the  willows  would 
provide  waterway  enough  for  Bear  Creek,  but  subsequent  events  have  proved  that 
their  precautions  were  well  taken.  The  report  to  you,  dated  January  ll,  shows  the 
flood  lines  and  describes  the  inundation  of  the  Indian  Grave  district  caused  by  the 
great  flood  of  January  3, 1897. 

The  launch  Lucia  and  towboat  Buih  were  employed  dnrinff  the  months  of  April, 
May,  and  June  to  revet  a  very  much  exposed  portion  of  the  levee  opposite  Canton, 
Mo.  The  levee  is  on  the  river  bank  at  this  point,  and  is  exposed,  without  interven- 
ing timber  or  land,  to  the  full  force  of  the  current  and  to  the  storm  waves  at  high 
water,  urged  before  the  prevailinf^  westerly  winds.  The  atone  wae  mostly  pur- 
chased in  open  market,  but  a  portion  of  it  was  picked  up  along  the  river  bank  in 
fh>nt  of  the  levee,  where  the  shore  consisted  of^gravel  and  cobblestones.  A  strip 
of  revetment  about  10  feet  wide  was  carried  firom  Stations  748  to  829.  In  Uackley 
Chute,  where  the  bank  was  caving  close  to  the  levee,  a  strip  of  brush  and  rock 
revetment  660  feet  long  was  placed  to  arrest  this  caving,  and  from  Stations  5  to  11, 
1  mile  below  Warsaw,  a  similar  point  was  protected  fur  a  length  of  about  600  feet. 
All  this  work  was  done  to  good  advantage  at  high  water,  but  in  June  the  water 
began  to  fall  and  we  were  obliged  to  unload  a  pile  of  rock  as  close  to  the  shore  as 
possible  and  leave  it  to  be  placed'when  the  water  got  sufficiently  low.  In  October 
this  rock  was  hauled  a  distance  of  200  to  250  feet,  and  500  feet  of  the  levee  between 
Stations  31  and  36  was  revetted.  There  were  placed  in  this  revetment  2,S26.8  cubic 
vards  of  rock,  at  a  cost,  including  plant  charges,  of  $1,066.  All  of  this  rock  had  tp 
be  loaded  on  wagons  and  hauled  to  place. 

Statement  of  expenditures  during  calendar  year  1896  for  work  on  Warsaw  to  Quinoy  Levee, 

Drainage.. $65.62 

Engineering  and  contingencies 5,052.41 

Bank  revetment 3,531.36 

Repairs  and  maintenance 88.93 

Earthwork 39,646.77 


Total 48,355.09 

Average  cost  per  cubic  yard  of  earthwork,  including  engineering  and 

contingencies $0,121 

Average  coit  per  cubic  yard  for  engineering  and  contingencies ••••  .  014 
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Statement  of  expendituree  from  eomfMnoemeni  of  work  to  DooemberSl,  1896. 

Drainage $82.92 

Engineering  and  contiugenciea 13, 088. 59 

Bank  revetment 3,531.36 

Repairs  and  maintenance 88.93 

Earthwork 65,446.33 

Total 82,238.13 

Average  cost  per  cubic  yard  of  earthwork,  including  engineering  and 

contingencies % $0,124 

Average  cost  per  cobic  yard  for  engineering  and  contingencies .  021 

lincMcial  •fatemmt,  WatBow  to  Quinoy  Levee. 

Amount  expended,  by  vouchers,  during  the  year  ending  December  31, 1896.  $48, 780. 94 
Deduct  liabilities,  December  31,1895 2,579.96 

46,200.98 
Add  liabilities,  December  31,1896 2,154.11 

Expenditures,  1896 48,355.00 

Expenditures,  1895 33,883.04 

Total  expenditures 82,238.13 

Amount  of  appropriation 85,500.00 

Amount  expended 82, 238. 13 

Amount  available  January  1,  1897 8,261.87 

SURVEYS  FOR  LKVEK8. 

During  September,  October,  and  November,  1896,  a  small  party  in  charge  of  Mr. 
R.  Monroe,  inspector,  made  surveys  with  the  view  of  estimating  the  cost  of  pre- 
venting overflow  of  the  banks  of  the  Mississippi  River  from  Alexandria  to  Canton 
and  from  Lagrange  to  Hannibal.  Maps  and  reports  on  these  surveys  were  rendered 
early  in  January,  1897. 

DREDGING  QUINCT  BAT. 

The  balance  of  the  appropriation  of  August  18,  1894,  was  used  to  continue  the 
work  in  dredging  Quincy  Bay.  The  areas  dredged  by  contract  both  above  and  below 
the  bridge  were  very  considerably  enlarged,  and,  as  will  be  seen  by  report  of  Mr. 
Byron  Layton,  overseer  in  charge  of  operations,  at  a  less  expense  and  at  more  than 
twice  the  speed  at  which  the  last  contract  was  carried  out.  The  following  details 
are  quoted  from  Mr.  Layton 's  report : 

**  Work  was  carried  on  with  Grovemment  plant,  dredge  Phoenix  and  towboat  Vixem 
working  double  crew.  Work  begau  on  July  20  and  was  finished  on  September  9.  All 
dredging  carried  to  6  feet  at  low  water.  A  basin  200  feet  by  400  feet  was  dredged 
above  line  of  north  face  of  Empire  sawmill.  A  mud  bar  formed  across  mouth  of 
bay  was  removed.  Two  cuts  were  madp  along  Quincy  Levee  from  200  feet  above 
Broadway  street  to  100  feet  below  Diamond  Jo  warehouse.  One  cut.  was  made  along 
line  of  harbor  piles  from  foot  of  bay  up  to  Quincy  marine  ways.  A  field  1,200  feet 
long  and  120  feet  wide  was  dredged  above  the  Chicago,  Burlington,  and  Quincy 
stock  yards.  Cubic  yards  removed,  55,540.2;  amount  expended,  $3,931.45;  cost  per 
cubic  yard,  exclusive  of  plant  and  office  charges,  7  cents.^' 

Finanoial  itatement  for  $eaeon  of  1896,  dredging  in  Quinoy  Bay. 

Amount  expended  in  field  during  calendar  year  1896 $3,931.45 

Add  plant  charges 1,309.91 

Total 5,241.36 

Cubic  yards  removed 55,540.2 

Cost  per  cubic  yard $0.0944 

Cost  per  cubic  yard  of  Whitney's  contract,  including  inspection,  during 
season  of  1895,  the  lowest  price  at  which  this  wonc  was  ever  done  by 
contract  on  the  Upper  Mississippi  River $0,112 
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In  Febmary,  1896,  some  repairs  were  made  to  the  pile  btdkhead  in  the  bay  above 
the  railway  bridge.  Several  breaks  had  occurred  in  this  bulkhead  after  heavy  rains, 
and  it  was  determined  to  reenforce  the  lower  side  of  the  bulkhead  with  riprap  rock 
piled  against  it.  This  was  done  to  a  height  o^  about  8  feet  above  low  water,  and  a 
quantity  of  stalls  was  also  placed  along  the  inside  of  the  east  and  west  lines  of 
bulkhead  against  the  sheet  piling;  1,118.5  cubic  yards  of  rock  was  used  in  this 
work.  Since  the  repairs  were  made  the  bulkhead  has  withstood  a  number  of  severe 
floods.  The  course  of  Whipple  Creek  has  changed  somewhat  and  there  should  be 
some  protection  of  brush  and  rook  put  on  the  inside  of  the  bulkhead  near  the  north 
end. 

PZant.^Some  repair  and  construction  work  was  performed  at  the  dry  dock  of  the 
Des  Moines  Rapids  Canal,  details  of  which  are  given  in  my  report  of  the  canal. 
Very  respectfully;  your  obedient  servant, 

M.  Meigs,  United  States  Civil  Engineer, 

Lieut.  Col.  W.  R.  King, 

Corpe  of  Engineers,  U,  8.  A, 


beport  of  mr.  8.  edwards,  ab8ibtant  engineer. 

United  States  Engineer  Office, 

Booh  Island,  JlLf  January  1, 1897, 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improving  the  Mississippi  River  in  the  division  in  my  local  charge  for  the  calendar 
year  ending  December  31,  1896 : 

QT7INCY  bridge  TO  CLAl^KSVILLE. 

The  work  on  this  section  was  carried  on  by  hired  labor  and  use  of  Government 
plant,  tow  boat  Coal  Bhtff  doing  the  towing.  All  supplies  and  material  were  pur- 
ohased  in  open  market  under  due  competition. 

The  work  consisted  in  repairing  and  building  dams  and  shore  protection.  Closing 
Dam  1  (sheet  69),  built  in  1883, length  250  feet,  had  settled  considerably  since  ito 
construction,  and  as  a  result  of  this  settling  a  gap  16  feet  deep  and  40  feet  wide  had 
formed.  This  gap  was  repaired  and  the  dam  raised  to  8  feet  above  low  water  of 
1864.  Below  Marion  City  1,600  feet  of  shore  protection  was  built  to  protect  a  badly 
caving  bank.  Head  of  Armstrong  Island  was  also  protected  by  3,OB0  linear  feet  of 
revetment.  A  closing  dam  2^100  feet  long  (Dam  14,  sheet  74^  was  built  between 
South  Fritz  Island  and  the  Illinois  shore.  Two  objects  were  gained  by  building  this 
dam,  namely,  throwing  more  water  into  the  legitimate  channel  in  Hickory  Chute 
and  preventing  an  enormous  amount  of  sand  n:om  traveling  into  channel  below. 
Dam  15  (sheet  74)  708  feet  long,  a  short  distance  below  slough,  was  also  built.  This 
straightened  the  square  crossing  below  Hickory  Chute  and  gives  the  channel  an 
easy  and  suitable  curve.  Slight  repairs  were  made  to  shore  protection  on  Missouri 
shore  below  Island  451.  Dams  8  and  12  (sheet  70)  were  also  repaired.  No  new 
material  was  used  on  latter  dam,  as  the  repairs  consisted  in  leveling  the  dam  with 
rook  found  below  the  crest. 

The  above  constitutes  all  the  work  performed  this  season  on  "  general  improve- 
ment.'' 

The  total  amount  of  material  used  was:  Rock,  cubic  yards,  9,164;  brush,  19,904.6 
cubic  yards;  total,  29,068.6  cubic  ^ards. 

The  shore  protection  below  Manon  City,  as  well  as  that  on  Armstrong  Island,  con- 
sists of  an  apron  only,  the  same  being  40  feet  wide  and  carried  up  to  between  3  and 
5  feet  above  low  water,  according  to  the  stage  at  time  of  working.  The  idea  is  to 
carry  the  revetment  to  top  of  bank  at  some  future  time,  after  the  current  at  high 
water  has  sloped  the  top  of  the  bank,  thus  saving  the  expense  of  grading.  This 
method  of  building  revetment,  besides  its  cheapness,  enables  one  to  protect  from 
three  to  four  times  as  much  bank  during  one  season  as  if  completed  at  once.  As  the 
caving  in  of  banks  is  generally  due  to  the  washing  away  of  sand  strata  at  or  about 
low  water,  the  principal  cause  of  cutting  banks  is  thus  removed.  It  will  be  found 
on  this  division  that  the  high  caving  banks  mostly  consist  of  from  8  to  16  feet  of  a 
very  hard  substance  of  gum-like  appearance  and  consistency,  resting  on  a  strata  of 
sand.  So  long  as  this  sand  is  not  washing  away  no  caving  takes  place,  but  so  soon 
as  the  current,  waves,  or  a  receding  high  water  removes  tnis  sand  great  blocks  fall 
in.  Both  the  closing  dam  and  the  wing  dam  built  this  season  \7ere  low  dams,  with 
the  crests  at  low  water  or  a  little  above.  I  respectfully  suggest  that  for  some  years 
to  come  all  dams  on  this  division  be  built  not  to  exceed  1  foot  above  low  water.  The 
same  advantage  is  herein  gained  as  in  building  low  shore  protection,  namely,  two 
or  three  times  as  many  dams  can  be  built  in  one  season.    The  cost  per  cubic  yard  is 
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•lightly  jjicreiMad  bj  firaqnant  movings  of  the  pkmi,  bat  the  adTaoteges  ftr  exceed 
thie. 

At  Wbitnej  Bar  daring  the  seaeon  of  1886  agreat  nooiberof  lov  daanawere  bailt. 
Aa  I  stated  in  my  last  annoal  report,  it  vaa  predicted  by  rirer  men  that  this  place 
voold  be  the  head  of  naTigation  whenlov  water  est  in,  bat  this  did  not  pioTe  to  be 
the  ease,  as  no  boat  ran  agroond.  A  fear  was  at  that  time  entertained  by  then  that 
the  dams  this  year  woold  caose  the  sand  to  more  in  sneh  (jnantities  as  to  obetmet 
naTigation.  Had  the  dams  been  high  ones  no  donbt  this  might  hare  happened,  bat 
with  the  low  dams  the  seonring  was  so  gentle  that  no  high  reaft  were  foi  ineil.  It  is 
now  two  years  since  a  boat  was  agroond  at  this  place. 

The  channel  from  Qniacy  to  Hambor;^  was  tn  &ir  condition  all  season,  and  no 


approval  of  river  men  and  by  the  fiict,  as  before  stated,  that  no  boats  ran  agroond 
dnring  the  season,  althoogh  doring  the  latter  part  low-water  mark  was  almost 
leached*  I  soggested  in  my  last  report  that  different  colors  be  osed  to  indicate  to 
boats  which  side  to  take.  This  Ib  nnnecessarv,  as  the  bnoys,  with  bot  few  excep- 
tions, are  placed  to  "  mn  onder,"  and  1  think  a  booy  painted  white  and  blaok  woold 
be  best  for  all  porposes.  I  woold  also  soggeet  that  all  low  dams  be  marked  by  a 
booy  at  or  near  the  end.  The  bnoys  shoold  be  made  from  16  to  20  leet  long,  chained 
close  to  a  weight  of  from  250  to  30O  poonds. 

Liti  efwark9  eom9tr%cUd  4md  repaknd  and  ofmmierimU  u»ed  h§$mmm  Qmlmtf  Bridge  sad 
Clarktville,  during  $Mton  of  1896. 


Ckwing  dsm  1,  repftfred 
Shore  protection  below 


Marion  City  (spron  only) 


Shore  protection,  Iilnnd  438  (aaprm  only) 
Wing  aam  8.  repaired 


Sheet  78 :  Shore  protection,  Miaeoari  shore,  below  lalend  451, 
repaired 


74: 


ChMinsdsmU 2, 

Wing  dam  16 


Wing 
Total 


287.9 

2,601.6 
560.9 


9,164 


285.2 


7.024.7 
2,883.0 


19,904.0 


Financial  9taiemeni  far  work  between  Quiney  Bridge  and  ClarksHUe,  performed  6y  Ured 

labor  during  eeaeon  of  1896. 

Amount  expended  in  field  daring  calendar  year  1896  (from  distribution 

sheets) $17,306.29 

Add  auota  of  general  superintendence  and  office  expenses 820. 68 

Add  lor  use  and  deterioration  of  plant 2,156.19 

Total 20,283.16 

Material  put  in  works: 

Kook cubic  yards..  9,164.0 

Brush do....  19,904.6 

Total do-..  29,068.6 

Average  cost  per  cubic  yard : 

On  barges $0,299 

For  towing  and  putting  in  place .296 

For  general  superintendence  and  office  expenses .  028 

Forplaut .074 

Average  cost  per  cubic  yard  in  place .097 
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RBMOVING  OBSTRUCTIONS  BBTWEBN  QUINCT  BRIDGE  AND  CLARK  SVILLB. 

On  September  10  dredge  Phamix  was  received  at  Quincy,  HI.,  and  taken  to  Dam  2 
(sheet  70).  This  dam  consists  of  a  closing  dam  inside  of  Island  436  and  a  spur  on  the 
onter  side,  crest  of  spur  being  2  to  10  feet  below  low  water  of  1864.  The  high  points  of 
this  spnr  were  very  dangerous  to  navigation,  especially  in  windy  weather,  when  it 
was  impossible  to  see  the  " break"  of  end  of  dam.  This  dam  was  leveled  down  to  6 
feet  at  low  water.  The  dredge  was  then  moved  to  Submerged  Dam  3  (sheet  73),  below 
Cincinnati  Landing.  Some  years  ago,  when  this  dam  was  partly  dredged  awa^,  a 
portion  200  feet  long,  at  Illinois  shore,  was  not  removed.  This  part,  as  well  as  a  piece 
75  feet  lon^,  600  feet  from  shore,  was  very  dangerous  to  boats  at  low  water,  several 
having  hit  it  and  had  narrow  escapes.  Both  the  above  portions  were  dredged  off  to 
6  feet  at  low  water. 

On  September  19  the  dredge  was  returned  to  Quinoy.  The  amount  expended  was 
$590.01,  which  was  paid  out  of  appropriation  for  operating  snag  and  dredge  boats 

BNT  ISLAND  LBVBX.  ^ 

The  river  and  harbor  act  of  June  3,  1896,  contains  an  allotment  of  $50,000.  or  so 
mach  thereof  as  may  be  necessary,  in  the  opinion  of  the  Secretary  of  War,  tor  the 
protection  from  erosion  of  the  east  bank  of  the  Mississippi  River  along  and  in  firont 
of  the  Sny  Island  Levee,  in  the  counties  of  Adams,  Pike,  and  Calhoun,  in  the  State 
of  Illinois,  for  the  maintenance  of  the  channel  of  the  river  by  revetment  work  or 
otherwise. 

Your  project  to  spend  $15,000  during  the  fiscal  year  ending  June  30, 1897,  and 
reserve  the  remaining  $35,000  for  the  three  subsequent  years  was  approved  by  the 
Chief  of  Engineers  August  22,  1896. 

The  work  contemplates  protection  of  levee  and  river  bank  by  revetment,  bnilt  of 
rock  and  brush,  at  Kings  and  Harris  islands,  at  Cincinnati  Landing,  above  and  below 
Louisiana,  and  at  Coon  Island,  at  which  localities  the  shores  are  most  exposed  and 
liable  to  abrasion. 

Owing  to  the  late  approval  of  the  project  and  to  the  fact  that  the  fleet  was 
requirea  at  other  points,  the  work  was  confined  to  protecting  the  river  bank  behind 
Kings  Island,  and  the  levee  itself  behind  Harris  Island,  these  being  the  two  locali- 
ties most  exposed. 

It  would  no  doubt  have  been  more  economical  to  have  postponed  most  of  this 
work  until  next  spring,  when  a  hisher  stage  of  water  would  have  enabled  us  to  tow 
the  material  close  to  the  work.  With  this  object  in  view  I  had  several  interviews 
with  the  engineer  in  charge  of  levee  district,  the  board  of  Sny  Island  Levee  drain- 
age district  commissioners,  and  the  people  livine  in  that  vicinity.  They  all 
requested  that  the  levee  behind  Harris  island  should  not  be  exposed  to  another  high 
water  without  protection,  and  by  reason  of  their  urgent  requests  I  decided  to  recom- 
mend that  the  work  be  done  at  once. 

Behind  Kings  Island  the  river  bank  showed  evidence  of  cutting,  hut  the  levee 
being  some  distance  inland  and  of  fairly  hard  soil,  it  was  not  thought  necessary  at 
present  to  protect  anything  but  the  bank  itself.  The  revetment  was  carried  to  the 
top  of  the  bank,  8.75  feet  above  low  water,  for  m  distance  of  1,000  feet.  Behind 
Harris  Island  the  case  was  different,  the  levee  there  being  of  sand  and  the  toe  of  its 
slope  extending  to  the  sloughs.  It  showed  heavy  cutting  at  several  places,  mostly 
due  to  wave  action.  The  length  of  levee  protected  was  2,582  feet,  the  width  beiuff 
from  22  to  121  feet.  The  area  covered  was  20,499  square  ^ards.  A  brush  and  rock 
apron  was  laid  at  toe  of  slope,  and  on  the  sandy  portion  of  the  levee  a  layer  of  straw 
1  foot  thick  was  placed  and  closely  covered  with  rock.  All  the  material  had  to  be 
hauled  by  teams  from  the  outer  side  of  Harris  Island,  which  necessitated  first  build- 
ing a  road  1,964  feet  long  to  reach  the  levee.  Eighty  feet  of  water  had  to  be  spanned 
by  a  temporary  bridge,  onilt  of  trees  covered  with  fascines  of  brush  and  resting 
on  cribs. 

On  the  bar  between  Harris  Island  and  Sny  Levee  an  experiment  was  made  with  a 
view  of  aseertaininff  the  best  way  of  planting  willows.  A  space  400  by  300  feet  was 
marked  out  and  willows  planted  every  20  feet,  in  different  ways,  at  a  cost  of  about 
$6  per  acre.  It  sometimes  happens  that  a  sand  bar  is  so  located  that  its  presence  is 
desirable  in  connection  with  further  improvement  work,  and  in  such  a  case  the 
cheapest  way  of  keeping  it  in  place  is  to  start  vegetation  on  it  and  afterwards  pro- 
tect it  by  revetment.  A  map  of  the  planting  will  next  year  show  which  is  the  oest 
method  of  planting  the  willows. 

The  Sny  Island  Levee  work  was  beffun  September  5  and  completed  October  16. 
Amount  of  material  used:  Kock,  7,029.3  cubic  yards;  hrnah,  4,932.3  oubic  yards; 
total,  U,96L6  cable  yards. 
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List  of  works  oonatruoted  and  of  fnalerials  used  on  Sny  Island  Levee  during  season  of  1896, 


Dimensions. 

Material. 

Deslgnatioii. 

Length. 

Height 

above  low 

water, 

1864. 

Rook. 

Brush. 

Sheet  71: 

Shore  protection  behind  Kings  IsUnd  (MS) 

Feet 
1,000 
2,582 

Feet. 
8.76 
22.5 

Oub.yd8. 
1,127.2 
6.902.1 

Oub.yds, 
2  223  6 

Shore  proteotion  behind  Harris  Ishmd  (444) 

2.708.7 

Total 

7,029.8 

4,932.8 

Financial  statement  for  toorh  of  protecting  Sny  Island  Leeee^  Ferformed  by  hired  lobar 

during  season  of  1896, 

AmouTit  expended  in  field  during  calendar  year  1886  (from  distribntion 

sheets) $10,179.37 

Add  for  use  and  deterioration  of  plant 1,845.99 

Total 11,525.36 

Material  pat  in  works : 

Rock '• cubic  yards..  7,029.8 

Brush do....  4,932.3 

Total do....  11,961.6 

Ayerage  cost  per  cubic  yard: 

On  barges $0,369 

For  towing  and  putting  in  place .432 

For  plant .113 

Ayerage  cost  per  cubic  yard  in  place .964 


BEMOVING  SAND  BAR  AT  QUINCY  STEAMBOAT  LANDING,  QUINCT,  ILL. 

The  riyer  and  harbor  act  of  June  3,  1896.  appropriated  $10,000  for  the  aboye  pur- 
pose. A  sunrey  was  made  July  3,  1896.  Your  project  was  forwarded  to  Chief  of 
Engineers  July  17  and  was  approyed  September  2. 

Tne  project  calls  for  the  catting  of  a  channel  through  the  bar  and  building  of  two 
low  dams  on  the  bar  aboye  the  city  and  one  below  on  the  Missouri  side.  Instead  of 
making  one  cut  through  the  bar  two  were  made,  as  is  shown  in  accompanying 
sketch.  The  two  low  <uuns  were  built  and  a  ''grundschwelle/'  363  feet  long,  added 
as  an  extension  to  Dam  1  (sheet  68),  and  the  upper  side  of  the  upper  dredge  cut  pro- 
tected by  revetment.  It  is  hoped  that  the  low  dams,  which  are  of  brush  only, 
securely  staked  and  sunk  into  the  bar,  will  tend  to  hold  the  bar  in  place  and  that 
the  "grundschwelle"  will  create  a  carrent  strong  enough  to  cut  away  the  bar  as  far 
up  as  the  revetment. 

There  was  expended  this  fall  the  sum  of  $4,837.22,  it  beiuflr  thought  advisable  to 
wait  until  next  spring  before  doing  anything  more,  so  as  to  have  a  chance  to  study 
the  effect  of  the  improyements. 

Dredge  Phoenix  worked  here  from  September  19  to  November  4 :  laboring  force  and 
fleet  from  October  17  to  October  31.  The  amount  of  sand  towed  away  and  cast  was 
42,227  cubic  yards. 

The  following  amount  of  material  was  used  in  shore  protection  and  dams:  Rock, 
940.2  cubic  yards;  brush,  3,823.8  cubic  yards;  total,  4,764  cnbic  yards. 

I  beg  to  state  that  I  am  aware  of  a  great  deal  of  criticism  having  been  made  at 
Quiucy  on  this  work,  and  would  add  the  following  facts :  The  lower  point,  in  front 
of  the  city«  and  which  it  is  desirable  to  remoye,  contains  373,000  cubic  yards.  If,  as 
sugffested,  this  should  all  be  removed  by  dredging,  the  minimum  cost  would  be 
$37,300,  and  the  relief  would  be  only  temporary,  as  the  bar  is  bound  to  moye  down. 
If  tlie  work  done  and  contemplated  proves  to  be  a  tuocess,  as  I  certainly  belieye  it 
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willy  the  cost  will  not  exceed  the  $10,000  appropriated,  and  the  relief  will  be  perma- 
neut.  A  survey  was  made  before  the  close  of  tne  work,  and  another  stirvey  of  same 
grounds  will  be  made  next  spring,  which  will  very  clearly  show  the  effect  of  the 
work  done. 

In  conclnsion,  I  wish  to  extend  my  thanks  to  Mr.  Ed.  H.  Jones,  receiver  of  mate- 
rial, and  Mr.  C.  C.  Seymour,  overseer,  for  their  faithful  and  efficient  services. 

LAsi  of  worlcs  con$truoted  and  of  material  used  in  removing  bar  at  Quiney,  III.,  eeaeon  of 

1896. 


Dimenaions. 

MaterlaL 

DMignfttioB. 

Length. 

Height 

above  low 

water, 

1864. 

Rook. 

Bnuh. 

Sheot  68 : 

Daml  oxtended  aa  a  **ffnixidschwelle" 

Feet, 

368 

851 

1,179 

779 

Feet. 

—6  to  —10 

Oub.yde. 
574.8 

Ovh.ydt. 
1  &3  0 

Dam  7  annk  Into  drv  bar ■••......••..... 

'sis!  6 

Dam  8f  sunk  into  dry  bar ■•.. 

777.6 

Shore  protectios,  opper  aide,  upper  diedge  ont 

PlantinflT  willowa  on  aand  bar. T...... 

8.0 

865.4 

888.0 
206.7 

Total 

940.3 

8,823.8 

Financial  etatemeni  for  work  of  removing  lar  at  Quincy,  III.,  performed  by  hired  labor 

during  season  of  1S96. 

Amount  expended  in  field,  dredging  and  buildiug  dams  and  shore  protec- 
tion, during  calendar  year  18%  (from  distribution  sheets) $4, 837. 72 

Add  for  use  and  deterioration  of  plant 574.74 

Total 5,412.46 

Divided  as  follows : 

(1) 

For  building  dams  and  shore  protection 2,486.49 

Add  for  use  and  deterioration  of  plant 421.80 

Total  (dams  and  shore  protection) 2,908.29 

Material  put  in  works : 

Rock cubic  yards..  940.2 

Brush do....      3,823.8 


Total. 


-•L.-.      4,764.0 


Average  cost  per  cubic  yard: 

On  barges $0.25 

For  towing  and  putting  in  place .271 

For  plant 089 


Average  cost  per  cubic  yard  in  plaoe  . 

(2) 


.610 


Fordredglng 2,351.23 

Add  for  use  and  deterioration  of  plant 152.94 

Total 2,504.17 

Material  dredged  (approximate) : 

Removed  and  cast cubic  yards..    42,227.0 

Average  cost  per  cubic  yard  removed $0,059 

Very  respectMly,  your  obedient  servant, 

S.  Edwards,  Assistant  Engineer. 
Lieut.  Col.  W.  R.  King, 

Corps  of  Engineers,  U,  8,  A, 

BNG  97 132 
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BSFOKT  OF  FIRST  LIEUT.   CHARLES  KKLLER,  CORPS  OF  ENGIKBERS. 

UmTBD  States  Engineer  Offick, 

Rock  Jilandj  III,,  January  19,  1897* 
Colonel:  I  haye  the  nonor  to  sabmit  the  following  report  of  improvement  work 
performed  between  Hamburg  and  the  month  of  Missouri  River  during  the  calendar 
year  ending  December  31, 18^ : 

HAMBURG  to  CAP  AU  GRIS. 

Under  an  allotment  of  $50,000,  and  in  aeoordance  with  project  approved  April  17, 
1895,  a  contract  was  entered  into  with  James  Short,  under  date  of  June  11, 1895,  for 
the  construction  of  dams  and  shore  protections  between  Hamburg  and  Cap  an  Gria. 
Prices  to  be  paid  were  94  cents  per  cubic  yard  for  rock,  and  15  cents  per  cubic  yard 
for  brush,  in  place. 

No  work  was  done  under  this  contract  during  the  season  of  1895  on  account  of 
more  urgent  work  being  in  progress  in  an  adjoining  section  under  contract  with  Mr. 
Short,  which  required  use  of  all  his  available  plant.  In  latter  part  of  March,  1896, 
contractor  moved  a  part  of  his  outfit  to  Westport  Island  and  commenced  repairs  on 
Dam  14  (sheet  79).  During  April  the  unfavorable  condition  of  channel  in  vicinil^ 
of  Reds  Landing  and  Sterling  Island  determined  the  locality  for  present  season^ 
work.  The  channel  near  foot  of  Sterling  Island  has  separated  into  two  parts,  one 
of  which  passed  over  toward  Gilcads  Landing,  on  Illinois  shore,  and  the  other  toward 
Sterling  Landing,  on  Missouri  shore.  Both  channels  thus  formed  were  crooked, 
narrow,  and  of  insufficient  depth.  A  bar  was  also  forming  above  foot  of  Sterlin^^ 
Island,  and  channel  made  two  crossings  near  middle  of  this  island.  The  orossin^^ 
below  Reds  Landing  was  also  bad. 

To  remedy  these  conditions  it  was  decided  to  construct  three  wing  dams  in  vicinity 
of  Gileads  Landing,  two  more  on  Illinois  shore  opposite  Island  490,  and  a  closinf 
dam  between  Islands  486  and  487 ;  also  to  further  protect  head  of  Island  487,  and 
extend  shore  protections  of  Islands  489,  490,  and  491,  wbere  banks  were  cutting  and 
depositing  quantities  of  sand  in  channel.  These  works  were  all  completed  during 
season  extending  from  April  to  October.  The  dams,  which  were  constructed  first, 
have  already  shown  a  benelicial  effect  upon  channel.  The  bar  at  foot  of  Island  487 
has  cut  out,  the  dams  in  vicinity  of  Gileads  Landing  have  stopped  current  goin^ 
that  way,  have  held  sand  above,  formed  bars  below,  and  are  moving  down  bars  above 
foot  of  Sterling  Island  and  opposite  Sterling  Landing. 

Contractor  James  Short  was  unable  to  finish  by  June  30,  1896,  the  date  of  expira- 
tion of  his  contract,  his  work  having  been  delayed  by  high  water  in  May  and  June. 
He  was  granted  an  extension  to  October  15,  1896. 

There  were  constructed  under  above  contract,  6,495  linear  feet  of  dams  and  6,775 
linear  feet  of  shore  protection,  which,  >Yith  the  slight  repairs  made,  required  the  use 
of  28,581  cubic  yards  of  rock  and  29,882  cubic  yards  of  brush.  The  work  was  done 
under  the  efficient  local  inspection  of  Mr.  J.  A.  Macfie,  extract  from  whose  reports 
are  incorporated  in  the  foregoing. 

Further  details  as  to  len^h  and  height  of  works  constructed  are  shown  in  the 
accompanying  tables. 

lAsi  of  works  constructed  and  repaired  and  of  materials  used  during  season  of  1896,  under 
contract  with  James  Short,  between  Hamhitrg  and  Cap  au  Gria, 


Deeignation. 


Dimensions. 


Length. 


Height 

above  low 

water, 

1864. 


MateriaL 


Bock. 


Broah. 


Sheet  70: 

Closing  dam  14,  repaired 

Closing  dam  17 

Wing  dam  18 

Wing  dam  19 

Shore  proteotion,  Illinois  shore,  opposite  Sterling  Island. 

Shore  protection,  Island  487,  extended 

Shore  protection,  Island  489.  extended 

Shore  protection,  Island  490,  completed 

Shore  protection.  Island  491,  extended 

Shore  protection,  Island  491,  completed 

Sheet  80: 

Wing  dam  4 

Wing  dam  5 

Wing  dam  6 


Feet. 


Feet. 


475 
680 
950 
340 

1,775 
200 
400 
860 

3,200 

1,530 
1,400 
L400 


Oub.ydi. 

98.8 

1,485.9 

1, 723. 1 

2.434.1 

686.0 

3,817.8 

871.6 

173.0 

732.2 

8.128.9 

8,307.8 
8, 612. 6 
2, 520. 3 


Tifd.  yot. 

62.5 

2,465.6 

1, 347. 1 

2,297.9 

524. 6 

8, 4f  1. 2 

327.4 


4,589.4 

5,497.0 
5, 838. 8 
3, 601. 2 


Total. 


28,581.5 


29,882.6 
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JP%nanoial  etatementf&r  work  between  ffaniburg  and  Cap  au  GriSf  performed  under  oonirad 
with  Jamet  Short,  during  season  of  1896, 

Amonnt  paid  oontraotor $31,349.02 

Cost  of  local  inspection,  etc 1,662.98 

Add  for  general  superintendence  and  office  expenses 1, 665. 45 

Add  for  use  and  deterioration  of  plant 79.06 

Total 34,656.61 

Material  pnt  in  works : 

Rock onbio  yards..      28,581.5 

Brush do....      29,882.6 

Total do.-..      58,464.1 

Average  cost  per  cubic  yard  in  place $0,593 

Average  cost  per  cubic  yard  for  inspection .028 

CAP  AU  GRIfl  TO  ILLINOIS  RIVEB. 

The  work  done  in  this  section  of  river  was  a  continuation  of  that  of  season  of  1895, 
under  contract  with  Mr.  James  Short,  dated  June  11, 1895,  and  in  accordance  with 
project  approved  April  17, 1895. 

Contractor  commenced  season's  operations  on  Maroh  1, 1896,  and  continued  with- 
out interruption  until  contract  was  completed  on  May  30, 1896.  The  following  work 
waa  accomplished:  Repairs  were  made  to  shore  protection  at  Mound  Landing  and 
the  existing  work  was  extended  266  feet.  Closing  dam  between  Iowa  Island  and 
Bolters  Island  was  thoroughly  repaired  and  strengthened.  Shore  protection  was 
bnilt  on  Iowa  Island  for  a  length  of  2,700  feet,  and  head  of  Island  526  was  protected 
for  a  length  of  1,000  feet.  New  wing  dams  were  constructed  as  follows:  Dam  18 
(ftheet«83),  from  Island  526,  on  channel  side  near  head  of  Island;  Dams  19  and  21, 
from  Bfasons  Island,  the  former  extending  from  center  of  island  and  the  latter  from 
near  iis  head;  Dam  20,  extending  from  Missouri  shore  opposite  Island  526;  Dam  22, 
from  Illinois  shore  below  Squaw  Island,  and  Dam  23,  from  Island  519,  opposite  foot 
of  Hatchet  Chute. 

These  works  were  all  completed  early  in  season  and  their  beneficial  effect  on  chan- 
nel is  alreadv  noticeable. 

Mr.  I.  Mathewson  was  the  inspector  in  local  charge  of  the  above  work,  and  per- 
formed his  duties  faithfully  and  efficiently. 

Further  details  as  to  length  and  height  of  works  constructed  are  shown  in  accom- 
panying tables. 

JAsi  of  works  constructed  and  repaired  and  materials  used  during  season  of  1896,  under 
contract  mih  James  Short,  between  Cap  au  Gris  and  mouth  of  Illinois  Biver, 


Designatioii. 


DimensioDs. 


Length. 


Height 

labove  low 

water, 

1864. 


KateriAl. 


Bock. 


Brash. 


Sheet  88: 

Closlnff  dam  9,  repaired 

Wing  dam  18 

Wing  dam  19 

Wing  dam  20 

Wing  dam  21 

Wing  dam  22 

Dam  23 

Shore  protection,  Monnd  Landing,  repaired  and  extended 

Shore  protection,  Iowa  Island 

Shore  protection,  Island  626 


Feet. 


Feet 


500 
600 
600 
475 
640 
470 
266 
2,700 
1.000 


6.0 
3.0 
3.0 
3.0 
9.0 
3.0 


Oub.yds. 
3,686.7 
1,168.0 
2,028.2 
1, 745. 9 
1,969.3 
1, 150. 1 
506.3 
1,238.1 
6,911.2 
2,504.4 


Total 1 1 22,898.2 


Oub.ydM, 
2,723.7 
1,337.6 
2, 437. 1 
2,537.5 
2, 455. 6 
2,052.4 
892.9 
1,099.7 
7,031.2 
1, 927. 8 


24, 41)5. 5 
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FUuMoial  tUiUwumifor  work  hetmem  Cap  am  Grig  and  mouth  of  IlUmaia  JRicer,  perforwued 
under  contract  with  Jamos  Shori,  during  seawnB  qf  1895  and  1896  {entire  contract), 

Amonnt  paid  contractor $39,314.52 

Cost  of  local  iDtpection,  etc 1,872.13 

Add  for  general  saperintendenoe  and  office  expenses 1, 554. 58 

Addfornse  and  deterioration  of  plant 108.24 

Total 42,849.47 

Material  pat  in  works : 

Rock cubic  yards..      40,350.0 

Brash do....      42,100.0 

Total do,..,      82,450.0 

Ayerage  cost  per  cabio  yard  in  place .', $0,520 

Average  cost  per  cubic  yard  for  inspection .023 

ILLINOIS  RIVEB  TO  1U860USI  JUYEB. 

Work  in  this  section  was  carried  on  by  hired  labor  and  use  of  Government  plant, 
the  materials  being  secured  by  purchase  in  open  market,  in  acordance  with  proleei 
approved  April  17, 1895,  under  the  unexpended  balance  of  allotment  of  1SB6  and  an 
allotment  of  $30,000  from  appropriation  of  June  3,  1896. 

The  work  consisted  in  construction  of  spur  and  closing  dams  of  rock  and  brush, 
for  contracting  and  straightening  channel,  and  in  the  protection  of  caving  banks. 

While  there  was  apparent  need  of  additional  dams  in  vicinity  of  crossing  at  Hop 
Hollow,  about  midway  between  Alton  and  Piasa  Island,  it  was  thought  advisable 
with  the  limited  funds  to  confine  the  season's  work  to  the  stretch  of  river  between 
Alton  Bridge  and  the  mouth  of  the  Missouri  River,  as  the  channel  in  the  vicinity  of 
Maple  Island,  during  periods  of  low  water,  has  been  difficult,  owing  to  the  forma- 
tion of  a  bar  at  foot  of  the  island.  The  channel  above  the  island  had  separated  into 
two  parts,  with  the  result  that  a  considerable  portion  of  the  total  discharee  was 
taken  from  the  main  channel  and  had  formed  a  crooked  and  indifferent  channel 
between  the  island  and  Illinois  shore.  To  increase  the  volume  of  water  through 
the  main  channel  and  remove  if  possible  the  obstructing  bars,  dams  were  constructed 
as  follows :  A  closing  dam  (33,  sheet  84).  extending  from  Illinois  shore  to  the  head 
of  Maple  Island,  ana  two  wins  dams  (34  and  35)  from  Illinois  shore  above  Maple 
Island.  Three  wing  dams  (38,  39,  and  40),  with  T-heads,  were  then  oonstructed  on 
Missouri  shore  opposite  the  bar  at  foot  of  Maple  Island.  A  wing  dam  was  com- 
menced on  the  Illinois  shore  opposite  the  above  series,  but  on  account  of  low  water 
its  completion  was  postponed  until  next  season.  Shore  protection  was  placed  around 
the  head  of  Maple  Island,  extending  from  closing  dam  for  a  length  of  1,109  feet. 
Additional  work  for  improvement  of  channel  immediately  below  the  Alton  Bridge 
was  done  by  the  construction  of  two  wing  dams  (36  and  37)  from  the  Missouri 
shore.  It  is  expected  that  these  dams  will  tlirow  the  channel  away  from  the  Mis- 
souri shore  and  straighten  its  course  below  the  bridge,  thus  affording  a  remedy  for 
the  present  rather  abrupt  turn  at  entrance  to  the  draw. 

The  shore  protection  on  Mobile  Island  was  repaired  at  its  upper  end  and  the  work 
extended  upstream  a  distance  of  375  feet.  The  shore  protection  on  Illinois  shore 
below  Wood  River  was  extended  downstream  to  about  opposite  mouth  of  Missouri 
River.  About  3.500  feet  of  this  extension  was  built  up  to  a  height  of  5  feet  above 
low  water,  and  the  mat  only  for  an  additional  length  of  1,350  feet  was  laid  and 
rocked.  The  lateness  of  season,  together  with  rise  of  water,  prevented  completion 
of  this  shore  protection  to  full  height  proposed.  The  bank  of  the  river  at  the  site 
of  this  piece  of  shore  protection  ^ing  so  hard  as  to  render  grading  both  difficult 
and  expensive,  it  is  proposed  to  leave  the  work  of  grading  to  the  stream  itself.  The 
shore  protection  is  tnerefore  discontinued  at  the  reference  +5  until  the  action  of  the 
river  may  have  given  the  upper  portion  of  the  bank  a  suitable  slope. 

Repairs  were  made  to  Closing  Dam  15  at  Portage  Island.  Considerable  cutting 
out  of  bank  had  occurred  at  each  end  of  dam,  necessitating  additional  shore  protec- 
tions. The  dam  was  also  raised  at  island  end  to  height  of  8  feet  above  low  water 
for  a  length  of  175  feet.  No  further  repairs  appeared  to  be  necessary  in  this  section 
of  river.  The  works  thus  far  constructed  are  in  good  condition,  and  their  favorable 
effect  on  channel  is  continuous. 

A  survey  of  river  from  Alton  Bridge  to  below  Maple  Island  was  made  during  sea- 
son, and  maps  of  same  were  submitted. 

For  securing  a  safer  winter  harbor  for  (jrovemment  plant  used  in  this  section  it 
was  decided  to  dredge  out  and  enlarge  an  existing  cut  or  bend  in  IllinoiB  side  of 
Portage  Island.  A  dredge  was  secured  at  close  of  season  and  a  portion  of  the  exca- 
vation accomplished.    Owing  to  lateuess  of  season  the  harbor  was  not  completed. 

During  the  past  season  most  of  the  dams  built  were  in  each  case  carried  to  the 
reference --2.0,  and  work  then  discontinued.    The  purpose  of  this  modification  of 
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the  nsnal  practice  of  building  a  dam  to  fall  height  in  a  single  season  is  to  avoid  the 
Bndden  change  of  conditions  brought  about  by  this  latter  mode  of  construction. 
The  river  is  uow  permitted  to  ffradually  change  its  former  regimen.  As  far  as  could 
be  determined,  the  results  of  this  changed  practice  are  wholly  beneficial.  In  fact, 
the  results  have  been  such  as  to  throw  doubt  upon  the  necessity'  of  carrying  the 
dams  to  a  reference  as  high  as  -f-3.0.  During  the  coming  season  this  will  be  investi- 
gated and  results  daily  reported. 

Observations  were  made  during  the  past  season  to  ascertain  whether  the  volume 
of  material  in  the  dams  as  determined  by  place  measurement  showed  an  increase 
upon  or  a  diminution  from  the  volumes  as  determined  from  barge  measurements 
before  construction.  In  a  special  report  submitted  to  you  it  is  shown  that  there  is 
always  a  shrinkage,  but  this  shinkage  becomes  relatively  less  as  the  proportion  of 
brush  increases.  All  doubt  as  to  the  propriety  of  using  as  large  a  proportion  of 
brush  as  is  consistent  with  permanency  has  therefore  disappeared. 

The  present  working  season  extended  from  July  18,  1896,  to  November  18,  1896. 
The  towing  was  accomplished  by  use  of  U.  8.  steamer  J.  G.  Parke.  United  States 
barges,  quarter  boats,  office  boats,  etc.,  were  also  used  in  their  respective  places  in 
carrying  on  the  work. 

Further  details  as  to  character  and  extent  of  work  done  are  shown  in  maps  sab- 
mitted  and  in  the  following  tables : 

IMt  of  works  constructed  and  r^aired  and  of  materials  used  duHng  season  ^  1896 
between  Illinois  Biver  and  Missouri  Biver, 


Designation. 


Length. 


Height 
above 
low  wa- 
ter, 1864. 


Book. 


Brush. 


Sheet  84: 

Closing  dam  15,  repaired • 

Closing  dam  33 

Wiogdam34 

Wing  dam  36 

Wing  dam  36 

Wing  dam  87 

Wing  (1am  38 , 

Wing  dam  89 

Wing  dam  40 

Wing  dam  41,  commenced 

Shore  protection.  Maple  Island 

Shore  protection,  Mobile  Island,  extended 

Shore  protection,  Illinois  shore    below  Wood  Biver, 
extended 


FStL 


FeeL 


2,805 
8,150 
1,200 
640 
620 
280 
850 
470 


—2 

—2 

—2 

—2 

—2 

8 

8 

8 


1,100 
875 

8,500 


Oub.vdM. 

1,855.6 

8,888.6 

8,268.0 

767.8 

2,448.6 

1,284.1 

536.1 

932.6 

577.6 

475.5 

1, 913. 8 

095.4 

5,489.8 


Chtb.ydt, 
1,864.6 
4,168.6 
7,679.7 
1,701.8 
4,003.8 
8,685.4 
1,283.8 
1,903.9 
1, 413. 6 

914.9 
2,286.4 

894.7 

8,112.7 


Total. 


28,883.4 


89,304.2 


Finandal  statement  for  work  of  constructing  dams  and  shore  protections  between  Illinois 
Biver  and  Missouri  Biver,  performed  by  hired  labor  during  season  of  1896, 

Amount  expended  in  field  during  calendar  year  1896 $86, 830. 20 

Less  retained  percentage  (1895) 1,634.98 

Net  cost  of  field  work ,^ 34,796.27 

Add  quota  of  general  superintendence  and  office  expenses 1, 722. 80 

Add  for  use  and  deterioration  of  plant 4,992.07 

Total 41,510.14 

Material  put  in  works: 

Rock cubic  yards..      28,883.4 

Bmah do....      89,304.2 

Total do....      63,187.6 

Average  cost  per  cubic  yard: 

On  barges $0,272 

For  towing  and  putting  in  place .279 

For  general  superintendence  and  office  expenses .  027 

For  plant .079 

Ayerage  oost  per  cubic  yard  in  place .667 

Very  respectfully,  your  obedient  servant,  Chakles  Keller, 

Lieut.  Col.  W.  R.  KmG,  ^'''*  ^**-  ^^'^'  ^-^  ICngineon. 

Corps  of  Engineers,  U,  8.  A.  Digitized  by  ^OOQ IC 
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REPORT  OF  MR.   C.   W.  DURHAM,  ASSISTANT  BNGINBBR,   ON  PLANT. 

United  States  Enqinbvr  Offick, 

Rock  Island,  III,  January  S5, 1897. 

Colonel:  I  have  the  honer  to  present  the  following  report  on  the  floating  stock 
or  plant  belonging  to  the  improvement  of  the  MlBsissippi  River  between  the  moath 
of  the  Missonri  River  and  Minneapolis^  for  the  calendar  year  ending  December  31, 
1896: 

In  this  report  "good"  is  in  flne  condition,  wanting  slight  repairs  or  none;  '^fair'' 
requires  extensive  repairs,  or  snch  as  are  advisable;  ''bad^shonld  be  condemned 
or  rebuilt.    Pieces  condemned  are  omitted. 

The  plant  in  question  is  as  follows:  1  large  towboat  (Coal  Blaff),  fair;  1  medinm- 
sized  towboat  (  Vixen),  good;  1  medium-sized  towboat  {Fnry).  fair:  1  medium-sized 
towboat  (Alert),  bad;  1  small  towboat  (Euih),  good;  1  small  towboat  (Mac),  fair; 
6  steam  launches  (Lmcui,  Ada^  Elate,  Iris,  Loaiae),  good :  1  steam  launch  (Emilif),  fair; 

1  small  steam  launch  (Florence),  ffood;  2  small  naphtna  launches  (Edith  and  Afjfra), 
:ood;  1  small  naphtha  launch  (Dart),  fair;  2  dredges  (Phcenix  and  Vulcan),  good; 

dumps,  ^ood ;  1  steam-drill  boat,  good ;  2  steam-dnll  boats,  fair ;  1  suction  dredge, 
good;  1  pile  driver,  good;  2  pile  drivers,  fair;  1  pile  driver,  bad;  8  large  quarter 
boats,  good;  1  large  quarter  boat,  fair;  1  large  quarter  boat,  bad;  10  small  quarter 
boats,  good ;  3  small  quarter  boats,  fair :  3  small  quarter  boats,  bad ;  1  large  office  boat, 
ffood;  1  large  office  boat,  fair;  13  small  office  boats,  good;  1  small  office  boat,  fair; 
o  grasshoppers,  good ;  3  grasshoppers,  fair;  1  grasshopper,  bad;  1  derrick  boat,  fair ; 

2  store  boats,  bail:  1  boathonse,  good;  4  building  boats,  good:  2  building  boats, 
fair;  5  large  model  barges,  fair;  1  large  model  barge,  bad;  61  large  barges,  good; 
30  large  barges,  fair;  1  large  barge,  bad;  5  small  barges,  good;  3  small  barges,  fair: 
2  small  barges,  bad;  and  a  larffe  number  of  skiffs,  loading  boats,  powder  boats,  and 
pontoons  in  good  condition.  To  the  snag-boat  service  belong  the  side-wheel  steamer 
General  Barnard,  good,  and  stem- wheel  steamer  J,  G.  Parke,  fair. 

The  Des  Moines  Rapids  Canal  has  a  small  plant,  consisting  of  1  steam  launch 
(Stella),  good;  1  dredge  (Ajax),  fair:  3  dumps,  good;  1  dump,  oad;  1  large  barge, 
good;  2  small  barges,  good;  1  small  barge,  fair;  1  small 'barge,  bad. 

During  the  vear,  under  approved  projects,  4  dumps  were  built  and  1  dredge 
(Phcenix)  rebuilt  at  the  dry  dock  at  Des  Moines  Rapids  Canal;  and  at  Fountain 
City  two  dumps  were  built. 

Considerable  repairs  were  made  to  snag  boats  General  Barnard  and  J.  G,  Parke; 
to  towboats  Alert  and  Mac;  to  launches  Louise  and  Lucia;  to  dredge  Vulcan  and 
Ajax;  to  2  drill  boats  and  to  1  suction  dredge;  1  large  barge  was  converted  into  a 
derrick  boat.    Nominal  repairs  were  made  to  many  pieces. 

The  construction  and  repair  work  at  the  dry  dock  was  done  under  supervision  of 
Mr.  M.  Meigs,  United  States  civil  engineer;  that  at  Fountain  City  under  supervision 
of  Mr.  W.  A.  Thompson,  United  States  assistant  engineer. 
Very  respectfully,  your  obedient  servant, 

O.  W.  Durham,  Aeeietant  Engineer, 

Lieut.  Col.  W.  R.  King, 

Corps  of  Engineers,  U,  S,  A, 


bsport  of  mr.  g.  w.  durhax.  assistant  bnoinebr. 

United  Statks  Engineku  Office, 

l{ock  Island,  III.,  Jvhj  8,  1897. 

Colonbl:  I  have  the  honor  to  present  a  brief  preliminary  report  of  operatio:!s 
between  Missouri  River  and  Minneapolis  during  tne  second  half  of  the  fiscal  year 
ending  June  30,  1897,  as  collated  from  reports  of  assistants  in  local  charge.  Full 
reports  are  made  by  calendar  years. 

St  Paul  to  Minneapolis.— Jn  local  charee  of  Assistant  Engineer  J.  D.  Du  Shane. 
Construction  of  Lock  and  Dam  No.  2  has  been  delayed  by  the  difficulties  attending 
the  acquirement  of  land  and  flowage  rights.  These  matters  are  now  practically 
adjusted,  the  lock  site  has  been  chosen,  plans  for  lock  and  dam  have  been  drawn, 
and  specifications  for  building  the  lock  rouudation  are  being  prepared. 

St.  Paul  to  Lake  Pepin. — In  local  charge  of  Assistant  Engineer  J.  D.  Du  Shane. 
Construction  work  has  not  been  resumed.  The  plant  is  receiving  repairs  so  as  to 
commence  operations  early  in  July. 

Harbor  at  Kings  Coulee,  Lake  Pepin. — ^In  local  charge  of  Assistant  Engineer  W.  A. 
Thompson.  Operations  in  construction  of  the  pier  were  resumed  Mav  17,  from  which 
time  until  end  of  fiscal  year  dredge  Vulcan  has  been  employed,  dredging  gravel  for 
the  pier;  24.826.8  cubic  yards  of  gravel  was  dredged  during  May  and  June,  and 
this  material,  together  with  1,313.3  cubic  yards  of  purchased  rock,  was  placed  in  the 
pier.    One  hundred  and  fifty  linear  feet  of  the  pier  was  built  in  May  and  June. 

Seeds  Landing  to  Trempealeau.—ln  local  charge  of  Assistant  Engineer  W.  A.  Thomp- 
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son.  Under  contract  with  Fetter  <&  Crosby,  approved  Jannary  2, 1897,  and  mnning 
to  December  31, 1897,  the  constrnction  of  dams  was  carried  on  in  vicinity  of  Crats 
Island  fh>m  Jnne  6  to  close  of  fiscal  year.  Three  wing  dams,  34,  35,  and  36  (sheet 
14).  from  the  left  bank,  were  completed.    Lateral  Dam  37  was  commenced. 

There  were  placed  in  above  work  3,011.6  onbic  yards  rock  and  9,309.1  cubic  yards 
brush. 

Beeds  Landing  to  Genoa. — ^In  local  oharge  of  Assistant  Engineer  W.  A.  Thompson. 
Operations  were  commenced  durine  last  week  of  June.  A  small  piece  of  shore  pro- 
tection on  the  head  and  east  side  of  Island  at  Big  Bend,  in  Coon  Slough,  was  built, 
in  which  were  used  900.2  cubic  yards  rock  and  2,743.5  cubic  yards  brush. 

Dubuque  to  Clinton. — In  local  charge  of  Assistant  Engineer  J.  C.  MoElheme.  Under 
contract  with  Albert  Kirchner,  work  was  begun  April  29  in  vicinity*  of  Bellevue. 
Ei^ht  winff  dams,  one  closing  dam,  and  3,995  linear  feet  of  shore  protection  were 
built  at  this  locality.  During  the  last  week  of  June  920  linear  feet  of  caving  bank 
above  Fulton  was  protected. 

In  above  work  were  used  26,296  cubic  yards  rook  and  30,011.6  cubic  yards  brush. 

Book  liland  Rapids, — In  local  oharge  of  Assistant  Engineer  J.  C.  McElheme. 
Dredging  of  rock  broken  in  1896  was  resumed  May  27,  near  Dam  16.  Drill  boats  6 
and  103  were  at  work  during  the  second  half  of  June  at  Lower  Chain  and  Cotton- 
wood Chain.  An  area  of  4,032  square  feet  was  covered  by  blasting,  and  the  dredge 
removed  3,250  cubic  yards  rook,  which  was  used  in  widening  and  repairing  the  south 
end  of  Dam  11. 

Book  Island  Harbor, — In  local  charge  of  Assistant  Engineer  J.  C.  McElheme.  In 
March  and  April  375  solid  cubic  yards  of  rock  was  blasted  by  the  drill  boats,  and  this, 
together  vfdth  the  broken  rock  of  1896,  amounting  to  3,850  cubic  yards,  was  removed 
from  the  city  front  and  placed  in  dams  1  and  9,  in  vicinity  of  Credit  Island. 

Book  Island  to  Muscatine. — In  local  charge  of  Assistant  Engineer  C.  W.  Durham. 
Constrnction  of  dams  under  contract  with  Patterson  Brothers  was  begun  June  5  and 
continued  to  end  of  year.  Three  wings,  aggregating  2,960  feet  in  length,  were  built 
from  Illinois  shore  below  Bock  River,  and  a  rourth,  480  feet  long,  from  Iowa  shore 
opposite,  was  begun. 

There  were  put  in  place  6,277.1  cubic  yards  rock  and  7,355.5  cubic  yards  brush. 

Flint  Creek  to  Iowa  Biver. — In  local  charge  of  Assistant  Engineer  C.  W.  Durham. 
Levee  constrnction  was  carried  on  during  January,  March,  May,  and  Jnne,  under 
contract  with  John  A.  O'Keefe  &  Co.,  and  62,780  cubic  yards  of  earthwork  was  per- 
formed, which  nearly  completes  the  upper  22  miles  of  the  levee. 

During  January  to  June  2,704  linear  feet  of  shore  protection  was  constructed  ,on 
right  bank  of  Iowa  River  in  sections  5  and  6.  Two  thousand  two  hundred  and  forty- 
two  cnbic  yards  rock  and  1,063  cubic  yards  brush  were  put  in  this  work. 

In  January  retaining  walls  were  built  at  Gates  and  Cox  lakes,  containing  18.12 
cubioyards  coursed  rubble  masonry. 

In  February  1,280  linear  feet  of  revetment  was  bnilt  at  Iowa  Slough  for  the  pres- 
ervation of  the  levee  embankment.  There  were  nsed  in  the  revetment  400  cubic 
yards  rock  and  552.6  cubic  yards  brush. 

In  March  grass  seed  was  sown  on  about  6  miles  of  the  embankment. 

Keiikehurg  to  Nashville, — In  local  charge  of  Mr.  M.  Meigs,  United  States  civil  engi- 
neer. On  June  14  improvement  work  oy  hired  labor  was  commenced  at  foot  of 
Dallas  Chute.  Seven  cuts  throngh  the  bar  were  made  by  dredge  PheeniXf  resulting 
in  a  channel  150  feet  wide  and  the  removal  of  11,935  cubic  yards  sand.  Dam  21, 1,600 
feet  long,  was  oommenced. 

Material  put  in  place :  Rock,  759.6  cubic  yards :  brush,  1,262.2  cubic  yards. 

Warsaw  to  Quincy  Levee. — In  local  charge  of  Mr.  M.  Meigs,  United  States  civil 
engineer.  On  January  3  a  flood  in  Bear  Creek  broke  the  south  levee  in  one  place, 
inundating  the  Indian  Grave  district.  The  water  gradually  passed  off  through  the 
pipes  at  the  lower  end. 

On  April  27,  at  a  stage  of  18  feet,  the  levee  broke  at  Station  295  in  the  Hunt  dis- 
trict. This  breiUc  assumed  large  proportions,  so  that  24,000  cubic  yards  earthwork 
will  be  required  for  repairs.  Under  agreement,  1,300  cubic  yards  was  put  in  place 
in  June. 

Quincy  to  Clarksville, — In  local  oharge  of  Assistant  En^neer  S.  Edwards.  Improve- 
ment work  by  hired  labor  was  resumed  June  28  in  the  vicinity  of  North  River.  Dam 
9,  below  North  River,  400  feet  long,  was  bnilt,  and  Dam  10  was  commenced. 

Material  used:  Rock,  233.8  cubic  yards;  brush,  762.5  cubic  yards. 

Illinois  Biver  to  Missouri  Biver. — ^In  local  charge  of  First  Lieut.  Charles  Keller, 
Corps  of  Engineers.  Work  in  constrnction  of  dams  and  shore  protection  was 
resumed  June  21,  in  vicinity  of  Hop  Hollow.  A  trailing  dam  was  commenced,  and 
two  wings  opposite  Hop  Hollow  were  extended,  one  550  feet,  the  other,  650  feet. 

There  were  put  in  place  2,642.4  cubic  yards  rock  and  3,592  cubic  yards  brush. 
Very  respectfully,  your  obedient  servant, 

Lieut.  Col.  W.  R.  Kjno,  C.  W.  Dubham,  A,*Mant  Engine. 

0>rp,  of  Engine^,,  U.  S.  A.  ^.^  ,,^^^  ^^  l^OOgie 
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OPERATION  AND  CARE  OF  DE8  MOINES  RAPIDS  CANAL  AND  DRT  IXHJK. 

The  Des  Moines  Bapids  Oanal  was  open  to  navigation  252  days,  dur- 
ing which  time  there  passed  through  it  700  steamboats  and  272  bar^^es, 
carrying  21,778  passengers,  40,365  tons  of  merchandise,  and  54,345 
bnshels  of  grain.  There  also  passed  through  the  canal  101,649,675 
feet,  B.  M.,  of  lumber,  13,616,000  feet  of  logs,  28,866.520  shingles,  and 
28,834,1^28  laths. 

The  expenses  of  operating  and  care  of  the  Des  Moines  Bapids  Canal 
and  Dry  Dock,  including  dredging  and  repairs,  have  been  daring  past 
year  $36,180.04,  including  outstanding  liabilities.  Repairs  were  nomi- 
nal, and  the  dredging  amounted  to  57,269.3  cubic  yards,  which  makes 
the  aggregate  taken  from  the  canal  since  June  30, 1878, 1,104,750.3 
cubic  yards. 

The  dry  dock  was  in  constant  use.  Dockage  fees  were  collected 
from  private  parties  to  the  amount  of  $71.25. 

Details  of  canal  and  dry  dock  operations  may  be  found  in  appended 
report  of  United  States  Oivil  Engineer,  M.  Meigs. 

Money  statement. 

July  1.1897,  balance  on  hand $1,168.67 

Juno  80,  1897,  amoont  drawn  from  Treasury  during  fiacal  year,  under 
indefinite  appropriation 89,000. 00 

40, 168.  67 
June  80|  1897,  amonnt  expended  during  fiscal  year 38, 440. 54 

Julyl,  1897|  balance  on  hand 6,723.18 

July  1,  1897,  outstanding  liabilities 2,739.60 


Ahstract  of  appropriati<m9. 
By  act  approved — 

AprilSO,  1878 $7,500.00 

June  18, 1878  (allotment) 82,500.00 

March  3, 1879 40,000.00 

June  14. 1880 30,000.00 

March  3,  1881,  for  fiscal  year  ending— 

JuneSO,  1882 45,000.00 

June  30,  1883 75,000.00 

June30, 1884 47,000.00 

JuneSO,  1886 40,500.00 

June30,  1886 48,000.00 

June30, 1887 44,000.00 

JuneSO,  1888 42,000.00 

June30, 1889 39,000.00 

June80, 1890 43,837.97 

June30,  1891 43,995.80 

June30,  1892 44,000.00 

June30,  1893 58,000.00 

June30,  1894 56,652.49 

June30,  1895 41,000.00 

June  30,  1896 36,500.00 

June30, 1897 39,000.00 

Total 847,986.26 

Digitized  by  LjOOQ IC 
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LUi  of  V6$$eU  docked  in  the  dry  dock  at  the  Dee  Moines  Bapide  Canal  during  the  fieeal 

year  ending  June  SO,  1897. 


Deaignation. 

Date  of 

entering 

dook7 

Date  of 
leaving 
dock.* 

Bemarka. 

Flat  No.  98 

1896. 

1896. 

Flat  No.  116 

Flat  No.  25 

'%' 

July  17 
July  22 
July  29 
July  18 
July  81 
Aug.  12 
Ang.  18 
Aug.  12 
Aug.  19 
Aug.  25 

Flat  No.  78 

Flat  No.  96 

'V 

Flat  No.  44 

Flat  No.  174 

July  16 
July  17 

Flat  No.  186 

Flat  No.43    

Steamer  Vjxen ..................... 

July  18 
July  29 

Flat  No.  187 

Flat  No.  195 

Flat  No.  6 

- 

DiimpboatNo.9 

Built  new. 

Flat  ilo.  185 

iSf:S 

Steamer  Qainoy 

Owned  by  private  partial. 

Qaarterboat  Na  121 

Pile  driver  No.  58 

Old  bnllof  etMimer  Lucia 

....do  ... 

Sept.  1 
....do  ... 
Sept.  9 
Sept.  19 
Sept  SO 
Oct     2 
Oct.   26 
....do... 

Aug.  29 
Sept.    8 
Sept.  17 

Steamer  Louise.................... 

f^nmpboat  No.  10 

Built  new. 

Steamer  Loma  Doone  ...... .................. 

Oct.     2 
Oct    15 

Owned  by  private  partiea. 

Coal  flat  H 

Steamer  Fox 

Built  new. 

Dredge  Phoenix 

Nov.  17 

Nov.  20 
Nov.  23 

SteamtT  Pearl 

Do. 

Pile  driver  No.  58 

Nov.  20 

Nov.  23 
....do  ... 

Still  in  dock. 

Bargee  61,  62. 88,  and  88 

1807. 
May  U 
June   1 

May  28 

June   6 
do... 

Bargee  60  and  87 

BaUdingboatNo.64 

1897. 
May  10 
May  24 
May  27 
June   1 
do... 

XT.  S.  ftt^mmer  Lilv 

Steamer  Hatnm 

Owned  by  private  parties. 

Flat  No.  98 

Otiloe  boat  No.  12 

OlUoe  boat  No.  85 

do... 

do... 

Office  boat  No.  41 

June    6 
....do  ... 

June   8 
....do  ... 

Office  boat  No.  51 

Flat  No.  116 

....do... 

June  19 
June  15 
June  23 

Bargee  62  and  88 

June    8 
June  19 
do  ... 

FlarNa48 

Flat  No.  44 

Still  in  dock. 

Steamer  Coal  Bluff 

June  23 
June  26 
....do... 

June  26 
June  28 

Steamer  Lucia 

GrasshoDDer  No.  141 

Do. 

cwdflatf^.:.:..    ;:;::.. .i:;.r.:;: 

...-do  ... 

Do. 

Guard  Look  Boom  ....t.. 

June  28 

Do. 

Expendituree  for  operating  and  eare  of  Dee  Moinee  Bapide  Camil  for  flecal  year  ending 

June  SO,  1S97. 


Canal  and  locka. 

Month. 

Salariee. 

Snppllea. 

Miacel- 
laneona. 

Total. 

Labor. 

SuppUea. 

Current 
repatra. 

Total. 

1806. 
Jnly 

$375.00 
876.00 
376.00 
875.00 
375.00 
500.00 

500.00 
500.00 
500.00 
800.00 
876.00 

$14.45 

6.70 

100.95 

$19.50 

6.00 

18.00 

$408.06 
380.70 
493.96 
316.00 
875.00 
518.00 

510.40 
504.80 
520.48 
822.13 
376.00 
1.90 

$1,595.00 
1.595.00 
1,505.00 
1,595.00 
1,605.00 
1,482;  86 

096.66 
1,170.00 
1,300.83 
1,970.00 
1,970.00 

$88.44 
4.10 
171.60 
204.98 
95.66 
6.82 

42.80 
55.85 
65.98 
14.30 
66.78 
804.26 

$186.10 
174.00 
299.84 
893.11 
690.38 
1,388.57 

881.29 
241.84 
299.31 
185.89 
7.29 
84L55 

$1, 869. 54 

Angnat 

L  774. 00 

September 

1066  44 

October 

2,193.09 

November 

2,380.03 

Deoember 

18.00 
2.00 

2,823.24 
1,369.75 

1897. 
January 

8.40 
4.30 

February 

1, 467. 19 

ici^i^Sr^     ::: 

20.48 

1. 656. 12 

April 

22.13 

2, 170. 19 

Ma™  ;:...: 

2,044.07 

ju£e....!"..;;.... 

1.90 

645.80 

Total 

5,050.00 

157.83 

83.98 

5,291.81 

16,814.84 

1,11L46 

4,634.57 

22,460.86 
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Expenditurm  for  operating  and  care  of  De*  Moiwee  Eapii»  CanaH^  eic, — Continaed. 


Montli. 


Dredging 


Lftbor. 


SnppliM. 


CwreBt 
repairs. 


ToUL 


Grand 


July |l.  005.66 

AngiMt 40.00 

September 

October  

Korember ' 

December • 


$407.03 


9106.70      $1,518.39 
40.00 


1897.  I 

January 

February 

ICarch 

April 1,U6.3G 

May j      1,416.00 

June I         108.59 


68.50 


IS.  40  I 


Total.. 


I 


3,710.61 


40.:?3 
217. 27 
107.80 
5G1.32 


195.58 

17.84 

246.09  li 


13.40 
6&50 


40.33 

1,659.21 

1,541.64 

916.90 


$3,796.88 
2. 200.  TO 
2,500  » 
2,581.49 
2,814.43 
3.  Ml.  34 


1,880.15 
1,971.49 
2,216.93 
4.551.53 
3.960.71 
1.564.60 


1,892.25 


n9.61  I      5,688.87        83,440.54 


Comparative  expenditurei  for  operating  and  care  of  Det  Momee  Bapide  Canal  for  ike 

fiscal  years  1S90-1S97. 


Year. 


1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 


Office  and  administration. 


Canal  and  locks. 


SaLvies. 


supplier    ^:^. 


$4, 425. 00 
5. 175. 00 
4.495.00 
6, 720.  00 
6, 135. 00 
5, 083. 00 
6, 187. 50 
5.050.00 


$120.84 
162.76 
156.04 
137. 13 
121. 71 
166.  38 
92.10 
157.83 


$238.03  $4.7^3.87 
118.38  ,  5,4.'>1.14 


$18,245.07  .$2,376.55  $7,848.88 


210. 75  I 
138.  73  I 
711.56 
314.92 
823.44 
83.98 


4.861.79 
5, 9i»:>.  86 
5, 968.  27  i 
5, 564.  63 
5, 603. 04 
6, 291. 81 


18,  785.  73  ;  2, 725. 27 

18.099.98  ;  1,612.98 

17, 464. 67  I  2, 162. 64 

19,585.65  1  1,707.04 

19, 264.  68  '  2, 004. 19 

19,137.81  !  1,507.77 

16,814.34  I  1.U1.46 


11,863.31 
5,012.20 
6,822.86 

12,974.85 
7, 712. 16 
6.423.68 
4,534.67 


$28, 470.  SO 
33, 374. 31 
24,725.16 
26,449.06 
34,267.54 
28,081.03 
27,068.76 
22,460.86 


Year. 


Dredging  canaL 


Labor.        Supplies.      Bapairs. 


Total. 


Grand 
total. 


1890 
1881 
1802 
1898 
1894 
1895 
1896 
1897 


$3,196.58 
3,  563.  51 

11, 333. 23 
8, 712. 77 
6, 719. 81 
406.00 
8, 056. 94 
8,716.61 


$1, 260. 78 
1, 900.  63 
6,  370.  52 
4,481.53 
2,227.41 
103.63 
1, 385. 42 
1,892.25 


$6,284.07 

702. 61 

4,  259. 47 

5,464.30 

7,716.02 

2,746.74 

441.05 

679.61 


$10,741.43 

6,172.75 

21,963.22 

18,  658. 60 

16,663.24 

8,346.41 

4.883.41 

5,688.87 


$43,995.80 
44,998.20 
51,560.17 
61,104.12 
66,899.05 
87.882.07 
87.666.21 
38,440.54 


Traffic  statement  of  the  Des  Moines  Rapids  Canal  for  the  fiscal  year  ending  June  SO,  1897. 


Month. 

1 

1 

1 

Pas- 

aen- 
gera. 

Mer- 
chan- 
dise. 

Grain. 

Lumber. 

Log.. 

Shingles. 

1896. 

July 

67 
57 
84 
80 
8 

6 

48 
66 
104 

68 
60 
40 
41 
16 

2 

20 

86 
81 
12 
7 
16 

10 
in 

4,648 

7,156 

2,949 

992 

8 

18 

163 

1  074 

Tons. 

6.924 

1,982 

360 

369 

806 

1.803 
9,801 
7  nan 

Bu. 

1,900 

2,230 

800 

'i'ooo" 

Feet. 
26. 456. 037 
32, 930, 274 
18, 970, 352 
8, 610, 000 

Feet. 

4.938,000 

8, 698, 000 

80,000 

Number. 

7, 283, 750 
7, 467, 260 
7, 918,  720 
1.766,250 

Number. 
8,973,378 
7,169,350 
6,:i84.760 
1.775,100 

474 

Augnnt 

September  — 
October 

851 
139 
115 

NoTfimber  .... 

1897. 
March 

4 

April 

May ......;": 

85  ,  28 
69  1  90 

19, 140 
21.775 

6, 162, 984 
9, 610, 028 

1,790.000 
2, 641, 550 

2, 433. 350 

>   ui 

Joae 

4,800    11.857 

2.098,300  i    227 

Total.... 

419  ,341   272 

21,778  40,866 

54,845  JlOl.649.675 

13,616.000 

28.866.520  |28,834.228  1,443 

izyu  by  vj'' 

k^V^^l\^ 
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Comparative  traffic  statement  showing  the  total  traffic  that  has  passed  throuyh  the  canal 
since  1890 ,  hy  fiscal  years  ending  June  30, 


fis- 
cal 
year. 

Steam- 
boata. 

B-g-'^geT- 

Mer- 
chan- 
dise. 

Orvin. 

Lumbar. 

Loga. 

Sbhi|Eflet{. 

Tons. 

livghela. '       Feet 

Feet.      1  Number. 

Number. 

1890.. 

024 

477     14, 523 

71,453       aOT.TJW   146,078,329 

2C,  689, 300'  44, 316, 167;  73.  540, 370 

1,827 

1891.. 

878 

357     15, 801 

45,2171      364,878    193,358,089 

37, 176, 150 

59, 350,  .595   87,259,690 

1,895 

1892.. 

577 

191 

10,260 

12.228        63,210   140,654,084 

24,514,000 

39,476.926  61. 14L  137 

1,233 

1893.. 

670 

234 

10,846 

83,318'        63,257     80,190,519 

16.350,200  28,896,260]  29,121,020 

1,476 

1894.. 

610 

312 

14,752 

43,182        83,650  117,360,783 

8,612,000   42,112,415  54,710.727 

1,394 

1895.. 

606 

340 

14,141 

22,034        55,729   155,625,800 

29.545,9101  65.064,9381  55,670,204 

1,608 

1896.. 

789 

313 

25,270 

40,948        45,176  116,874,111 
40,366        64,345  101,645.575 

1                  i 

30,824,000'  34,448,63- 

46, 122. 2U0 

1,952 

1897.. 

419 

613 

21,778 

13,616.000  28.834.22( 

1 

)  28.866,520 

1,448 

Dates  c 

/  opening  and  oloeing  of  Dee  Moi%e9  Bapids  Canal  for  years  1890-1397. 

Year. 

Canal 
opened. 

Canal 
closed. 

River 
opened. 

River 
closed. 

Highe 
Date. 

st  water. 

Lowest  water. 

Feet. 

Date. 

Feet. 

1800 

Apr.    1 

Nov.  20 

Jan.  28 

Jan.  21 

JnneSO 

12.60 

Jan.     3 

—2.40 

1891 

....do 

?r 

Nov.  21 
Nov.  23 
Nov.  15 
....do... 
Nov.  28 

Open  ... 
Feb.  22 
Mar.  10 
Mar.    1 
Feb.  26 

No  close. 
Dec.  23 
Dec.     4 
Dec.  80 
Dec.     6 

Mar.  29 
June  30 
May  16 
Jane   8 
Mar.    4 

10.80 
19.25 
14.85 
11.35 
5.10 

Nov.  80 
Dec.   18 
Nov.  20 
Dec.     4 
Dec.     3 

—1.60 

1892 

....do 

—  .80 

1803 

....do 

—  .90 

1894 

Mar. 

—  .90 

18d5 

Mar.  15 

—1.40 

1896        

Apr.    1 
Mar.  IS 

Nov.  22 

Mar.    3 
Mar-  12 

Jan.  29 

June   4 

11.90 

Jan.     3 

1  40 

1897 

report  op  mr.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  July  i,  1897, 

Colonel:  I  have  the  honor  to  anbmit  the  following  report  on  "Operating  and 
care  of  Des  Moines  Rapids  Canal "  for  the  fiscal  year  ending  June  30,  1897 : 

The  canal  was  closed  November  22,  1896,  and  opened  April  1,  1897.  From  March 
15  to  31, 1897,  the  canal  was  open  for  day  navigation,  the  locks  being  operated  by 
band  to  the  22d  and  after  that  by  steam.  Canal  was  open  for  navigation  two  hundred 
and  fifty-two  days  and  closed  one  hundred  and  thirteen  days.  High  water  marked 
the  early  spring  of  1897.  General  rains,  especially  in  the  western  part  of  Iowa  and 
in  Missouri,  culminated  in  a  stase  of  water  of  18.5  feet  at  the  lower  lock  on  April  27, 
1897.  No  damage  was  done  to  the  canal,  though  for  a  few  days  the  water  ovoraowed 
the  road  at  the  Lower  Lock  and  caused  some  inconvenience.  At  the  Guard  Lock  the 
fiood  was  little  felt,  the  highest  gauge  reading  being  9.1  foot  on  April  25.  In  the 
fall  of  1896  the  packets  laid  up  early,  owing  to  low  water  and  poor  business. 

JRepairs  to  gatesy  machinery^  and  buildings. — ^The  canal  was  closed  on  November  26, 
lS9i6,  and  the  water  drawn  off  for  examination  and  repair.  At  the  Lower  Lock  the 
two  upper  emptying  culvert  gates  on  the  east  side  and  all  four  on  the  west  side  were 
taken  out,  new  cast-iron  frames  set  in  the  openings,  and  either  new  gates  put  in  or 
the  old  ones  repaired.  It  was  found  that  the  old  gates  could  be  fitted  with  strips  of 
wrought  iron  lor  the  wearing  face  against  the  cast-iron  frame  by  riveting  them  on 
and  saving  the  cost  of  recasting  the  whole  gate,  which  weighs  in  the  neighborhood 
of  600  pounds. 

A  diver  had  to  be  employed  for  the  work  of  putting  the  caissons  in  place  and 
making  thorn  tight  against  the  bottoms  and  sides  of  the  lock  chamber.  The  work 
was  done  in  December,  and  finally  suspended  owing  to  cold  weather  and  ice.  8ix 
gates  at  the  upper  end  of  the  lock  are  in  bad  condition  and  should  have  been  repaired 
at  the  same  time.  Many  of  the  gates  taken  out  had  broken  in  two  from  the  uneven 
bearing  caused  by  wear.  It  is  thought  that  this  work,  which  required  a  large  force 
of  men,  a  diver,  and  a  steamboat  (the  Luoia)  to  furnish  power  for  pumping  out  the 
caissons,  can  be  done  without  any  caisson  or  pump  by  the  use  of  a  skillful  diver. 

On  the  west  side  the  face  of  the  lock  wall  about  the  lower  culvert  openings,  which 
was  shattered  by  frost,  was  repaired  with  new  stone. 

The  upper  gates  of  the  Lower  Lock  had  new  sheathing  put  in  and  the  top  straight 
arms  of  the  gate  renewed  on  both  leaves. 

In  September  the  fire  box  of  the  boiler  at  the  Lower  Lock  gave  out  on  each  side 
of  the  fire  door  and  was  patched.  The  canal  launch  Lucia  furnished  the  steam  to 
operate  the  lock  machinery  during  these  repairs.  hhV    OOOIP 

igi  ize     y  O        ' 
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Middle  Lock  —The  fence  at  the  Middle  Lock  was  repaired  after  beinR  blown  down 
at  the  close  of  the  season  of  1896.  All  the  machinery  at  the  lock  was  fbond  to  be  in 
good  condition  except  the  pipes  leading  to  the  upper  tower  on  the  east  side.  Theee 
pipes  were  daff  ap  and  replaced.  In  replaoins  them  we  threw  some  lime  in  the 
trench  next  to  the  pi]>es  to  neutralize  the  acid  of  the  soil.  The  pitting  and  corrosion 
of  the  iron  pipes  points  to  galvanic  action,  and  the  lime  may  have  some  effect  in 
neutralizing  this  action. 

Guard  Lock. — The  old  fence,  twenty  years  old,  was  completely  prostrated  during 

the  winter  of  1896,  and  was  rebuilt  in  the  spring  of  1897.    The  ISPinch  boards  were 

sawed  into  pickets  and  a  picket  fence  on  6-incb  cedar  posts  substituted  for  the  8- foot 

.  solid  board  fence.    It  is  thought  this  fence  will  last  many  years  and  will  suffer  maoh 

less  from  the  wind. 

The  hydraulic  pipes  across  the  lower  end  of  the  lock  had  developed  so  many  leaks 
last  season  that  it  was  evident  they  had  to  be  abandoned  or  replaced.  In  Novem- 
ber, 1896,  a  plank  and  canvas  cofferdam  was  thrown  around  one-half  the  length  of 
pipes  and  the  old  pipes  were  taken  out  and  renewed ;  the  cofferdam  was  then  taken 
up  and  used  on  the  other  half  in  the  same  way  to  renew  those  pipes.  Much  trouble 
and  loss  of  time  was  occasioned  in  this  work  by  the  want  of  a  skillftil  diver,  and 
the  water  broke  in  several  times  on  account  of  unskillful  management,  adding 
largely  to  the  expense. 

Machine 8hop  at  Lower  Lock. — ^The  look  engineers  were  kept  at  work  during  the  winter 
months  on  the  multitude  of  repairs  necessary  to  a  fleet  of  steamboats  and  dredges. 
The  plating  apparatus  was  used  to  good  advantage  for  nickel-plating  triangles  and 
straight  edges  belonging  to  the  Rock  Island  and  other  o£Bces.  All  the  search  lights 
were  repaired  and  put  in  sood  order,  and  the  mechanism  altered  to  make  them  bum 
their  carbons  more  evenly.  The  machinery  of  the  Parke,  Barnard,  Lucia,  Laui^. 
Phcenix,  Edith,  and  Dart  was  repaired  where  necessary,  and  the  engines  put  aboara 
the  two  new  tugs.  Pearl  and  Fox,  built  at  the  dry  dock  for  the  Illinois  River  improve- 
ment. 

Dredging  oanal—Yrom  July  1  to  19,  1896,  and  from  April  12  to  May  31,  1897,  the 
dredge  Phcenix  and  towboat  Viren  were  employed  removmg  deposit  from  the  canal. 
In  the  fall  of  1896  a  bar  formed  opposite  the  mouth  of  Lamallees  Creek,  which  shut 
off  one-half  the  canal  ft'om  use  and  occasioned  a  good  deal  of  trouble  to  passing 
boats.  This  shoal  was  removed  and  much  other  gw>d  work  done,  as  shown  by  the 
accompanying  statement : 

Material  dr^dged^ 

Above  Guard  Look cubic  yards..    1,559.1 

Below  Guard  Lock do 9,186.9 

Below  Middle  Lock do....     1,32L8 

Mouth  of  Ballingers  Creek do 1,528.9 

Mouth  of  Lamallees  Creek do 33,288.4 

Sections  0  to  14 do 10,886.2 

Total 57,269.8 

Operating  dry  dook,—The  dry  dock  has  been  in  constant  use  the  whole  year,  a  few 
private  boats  having  used  it  from  time  to  time  for  greater  or  less  repairs.  In  May 
the  steamer  Saturn  struck  rocks  on  the  rapids  and  sank  below  the  KeoKuk  and  Ham* 
llton  Bridge  in  shoal  water.  After  raising  her,  with  the  help  of  the  launches  Luoia 
and  Mac,  which  happened  to  be  close  bv,  she  was  docked  and  her  broken  bottom 
repaired,  with  only  a  few  hours  loss  of  time.  This  is  the  class  of  accidents  that  the 
dry  dock  was  especially  intended  to  care  for. 

Two  new  towboats,  the  Pearl  and  Fox,  were  built  to  the  order  of  M%|.  W.  L.  Mar- 
shall, Corps  of  Engineers,  for  use  on  the  Illinois  River  improvement.  The  U.  8. 
light-house  tender  Lily  was  docked,  according  to  annual  custom,  for  survey  and  light 
repairs. 

Total  dockage  fees  received  for  the  year,  $71.25. 

The  following  partial  list  shows  work  done : 

Buili.—  V wo  dump  boats  (20  by  73  feet);  towboat  Fox  (65  by  12  feet),  and  Pearl 
(78  by  17  feet). 

i^epaired.— Twenty- nine  barges,  8  steamboats,  1  pile  driver,  1  grasshopper,  2 
quarter  boats,  4  office  boats,  and  1  boom. 

I  have  been  assisted  by  Mr.  John  R.  Carpenter,  overseer;  Mr.  Byron  Layton,  over- 
seer, and  Mr.  O.  S.  Willy,  clerk,  to  all  of  whom  my  thanks  are  due  for  cheerful  and 
efficient  service. 

Very  respectfully,  your  obedient  servant^  M.  Maios, 

United  Statee  (HvU  Engineer. 

Lieut.  Col.  W.  R.  Kino, 

Corj)8  ^  Engineere,  U,  8.  A. 
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OPERATING  AND  CARE  OF  GALENA  RIVER  IMPROVEMENT,  ILLINOIS. 

DoriDg  the  past  year  the  lock  was  open  for  navigation  firom  April  4 
to  November  19, 1896,  and  from  March  28  to  June  30,  1897,  a  period  of 
236  days,  during  which  time  there  passed  through  266  steamboats  and 
barges,  carrying  714  passengers  and  1,679  tons  of  merchandise. 

Under  contract,  30,375  cubic  yards  of  material  was  dredged  and 
removed  from  Galena  Biver  and  Harris  Slough,  at  a  cost  of  19f  cents 
per  cubic  yard.  About  210,000  square  feet  was  covered  by  dredging, 
the  grade  being  4  feet  at  low  water.  A  further  large  amount  of  drodg- 
ing  is  now  needed,  and  work  of  this  nature  will  forever  recur. 

The  expenses  of  the  fiscal  year  ending  June  30, 1897,  were  $8,758.20, 
including  outstanding  liabilities,  the  same  being  provided  for  under 
section  4  of  act  of  Jidy  5, 1884. 

Money  statement. 

June  30, 1897,  amount  drawn  from  Treasury  under  indefinite  appropria- 
tion      $8,800.00 

June  30, 1897,  amount  expended  during  fiseal  year 8,558.20 

July  1,1897,  balance  on  hand 241.80 

July  ly  1897,  outstanding  liabilities ^ 170.00 


Abstract  of  appropriaihn$» 
By  act  approved^ 

September  19, 1890 $100,000 

July  6, 1884,  for  fiscal  year  endings 

June  80, 1894 1,500 

June  80, 1895 6,000 

June  30, 1896 3,400 

June  30, 1897 8,800 

Total 119,700 

Ejq9endiiure$  far  operating  and  care  of  Galena  Biver  improvement  for  Jlecal  year  ending 

June  SO,  2897. 


Monlh. 

SniMwin- 
teBdence 
and  office 
expenses. 

Operating. 

Kepsirs 
to  look. 

Dre<1g- 

Labor. 

Supplies. 

^otsL 

Jnly 

18W. 

$170.00 
170.00 
170.00 
170.00 
170lOO 
116.00 

80.00 
80.00 
U9.00 
170.00 
170.00 

$170.00 
175.00 

ISmi::::;:::::::::::::::::::::: 

$5.00 
9.00 
68.67 

$i.'686.'83' 

725.16 

12.70 

80.96 

Soplembor  ..•>.... - 

1.709.33 
976.80 

October 

$17.58 

HoTcinbor 

182.70 

$17.41 

2.40 

166.77 

^TMiiiary .... 

1807. 

80.00 

Vebnurv 

80.00 

KSoh!:.::::.:;;:;:::::.;:...:... 

149.00 

April 

13.10 

6.45 

1,464.61 

2.814.47 

51.00 

1, 658. 16 

Mky.;; ;:. : :     ::;:::;.;... 

204.38 
6.09 

8,188.86 
57.09 

JnT|« , . 

Totsl. 

228.06 

1,015.00 

80.62 

86.42 

6,629.21 

8,688.20 
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Comparative  aiatenient  of  expenditures  for  operating  and  care  of  Galena  Biver  %mprav&- 
nwnt  for  the  fiscal  years  1894-97, 


Saperin- 
teodenoe 
and  office 
expenses. 

Operatmg. 

Repairs  to 

Xjedg. 
lug. 

Year. 

Labor. 

Supplies. 

Total. 

1604 

121!  16 
283.67 
228.06 

$510.00 
2,148.60 
2,040.00 
1,615.00 

83.62 
80.62 

$118.67 

2,701.71 

1,092.71 

86.42 

"$960.00' 

$685.08 

6,000.00 
3.400.00 
8,588.20 

1895 

1896 

Ig97 

6,689.21 

Traffic  statement  of  the  Galena  Biver  improvement  for  the  fiscal  year  ending  Jvne  SO,  1897, 


Month.      V 


Boats 
npand 
aown. 


Passen- 
gers. 


Merchan- 
dise. 


Look- 
ages. 


1896. 

Jnly 

Aueost 

September 

October 

November 

1897. 

March 

April 

May 

Jane 

Total 


2 
56 

828 
280 


136 

281 

3 

64 

18 


265 


714 


507 

485 
193 


1,679 


1» 
28 

6 
IS 

6 


15 
55 


141 


Comparative  traffic  statement  showing  total  traffic  that  has  passed  through  Galena  Biver 
lockf  and  the  dates  of  opening  and  closing  to  navigation  for  the  fiscal  years  1894-97. 


Tear. 

Sfceam- 
boats. 

Passen- 
gers. 

Mer- 
cban* 
dise. 

Lumber. 

Shin- 
gles. 

Laths. 

Lock, 
ages. 

River 
opened. 

River 
closed. 

1894 

167 
471 
234 
285 

1,426 
4,798 

788 
714 

Tont. 
1,228 
1,939 
812 
1,679 

Fe^. 

Number. 

Number. 

Mar.  12 
Mar.  26 
Apr.    4 
Mar.  28 

Nov.  10 

Nov.  21 

Do 

1895 

820 
145 
141 

1896 

1.339,000 

665,000 

974,000 

1897 

Note.— For  abstraot  of  proposals  for  dredging  in  Galena  BSrer,  see  report  on 
improyement  work«  Missouri  Biver  to  Minneapolis. 


X5. 

MISSISSIPPI  EIVEE  BETWEEN  ST.  PAUL  AND  MINNEAPOLIS— CONSTRUC- 
TION OF  LOCK  AND  DAM  NO.  2. 

Daring  the  year  some  acquisitions  of  land  for  lock  purposes  and  of 
flowage  rights  were  made,  the  location  of  lock  was  decided  upon,  and 
preparations  for  commencement  of  construction  of  the  lock  foundation 
were  about  completed. 

For  further  particulars  regarding  this  work,  see  reports  of  Ohief  of 
Engineers,  1894^  page  1682,  and  1895,  page  2158. 
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Money  statement. 

Jnly  1, 1896,  balance  unexpended $189,321.17 

JunedO,  1897,  amount  expended  during  fiscal  year 4,566.13 

July  1,  1897,  balance  unexpended 184,756.04 

July  1, 1897,  outstanding  liabilities 301.88 

July  1,1897,  balance  available 184,454.16 

{Amount  (estimated)  required  for  completion  of  ezistine  project ^397, 357. 33 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  397, 357. 33 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


AbBtraoi  of  appropriation$. 

By  act  approved- 
August  17, 1894 $51,000.00 

July  13,  1892  (allotted  by  act  of  August  17,  1894) 49, 877. 67 

Byactof  June3, 1896 100,000.00 

Total 200,877.67 


X6. 

SURVEY  OF  EAST  BANK  OP  MISSISSIPPI  RIVER  BETWEEN  OQUAWKA 
AND  DALLAS  CITY,  ILLINOIS,  WITH  A  VIEW  TO  THE  IMPROVEMENT 
OF  NAVIGATION  BY  PREVENTING  THE  OVERFLOW  OF  THE  NATURAL 
AND  ARTIFICIAL  BANKS  AND  BY  DEEPENING  THE  CHANNEL. 

[Printed  in  House  Doc.  No.  159,  Fifty-fourth  Congress,  second  session.] 

Office  op  the  Chief  of  Engineers, 

Wmhi7igton,  B.  (7.,  December  29y  1896. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  oontains  an  appro- 
priation for  improving  Mississippi  River  from  St.  Paul  to  the  mouth 
of  the  Missouri  Eiver,  and  provides  that  out  of  this  appropriation  the 
Secretary  of  War  shall  cause  certain  surveys  to  be  made,  among  which 
is  the  following: 

Along  the  east  bank  of  said  river,  from  at  or  near  the  city  of  Oqnawka,  Illinois,  to 
at  or  near  Dallas  City,  in  the  said  State,  with  a  view  to  the  improvement  of  naviga- 
tion by  preventing  the  overflow  of  the  natural  and  artificial  banks  and  by  deepening 
the  channel. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  Lieut.  Ool.  W.  E.  King,  Corps  of  Engineers,  and  I  have 
now  the  honor  to  submit  the  accompanying  copy  of  report  of  December 
21, 1896,  with  map,t  by  that  officer,  giving  the  results  of  the  survey 
made  during  the  months  of  October  and  November,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  construc- 
tion of  levees  about  40  miles  long,  and  he  estimates  the  cost  at  $340,250. 
He  states  at  some  length  the  advantages  to  be  derived  from  the  pro- 
posed levee  as  a  protection  to  land  subject  to  overflow,  but  is  of  opinion 

*  The  amount  reported  in  the  annual  report  for  1896  was  erroneous  and  should  have 
been  $397,357.33. 

t  Not  reprinted.  Printed  in  House  Doc.  No.  159,  Fifty-fourth  Congress,  second 
Bession. 
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tbat  the  constractiou  of  sacb  banks  as  proposed  will  not  be  of  any 
benefit  to  navigation,  and  in  this  opinion  I  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that  if  this  work 
is  undertaken  by  the  General  Government  the  right  of  way  should  be 
donated  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

W.  P.  GRAiaHILL, 

Brig.  Oen.j  Chief  of  JEngineerg, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


REPORT  OF  LIEUT.  OOL.  W.  R.  EINO,  CORPS  OF  ENaiNEEBa 

United  States  ENaiNEBR  Office, 

RocJc  Islandj  IlLj  December  21^  1896. 
General:  The  river  and  harbor  act  of  June  3, 1896,  contains  the 
following  item: 

And  the  Secretary  of  War,  oot  of  the  money  herein  appropriated  and  authorized 
to  be  expended  for  improvement  of  Mississippi  River  from  Saint  Panl  to  the  mouth 
of  the  Missouri  River,  shall  cause  survey b  to  be  made  and  cost  of  improvements  to 
be  estimated  as  follows : 

*  *  *  Along  the  east  bank  of  said  river  from  at  or  near  the  city  of  Oquawka, 
Illinois,  to  at  or  near  Dallas  City,  in  the  said  State,  with  a  view  to  the  improvement 
of  navip^ation  by  preventing  the  overflow  of  the  natural  and  artificial  banks  and  by 
deepening  the  channel. 

By  letter  of  the  Chief  of  Engineers,  dated  June  17, 1896,  this  survey 
was  assigned  to  me.  My  understanding  of  the  intentions  of  Congress 
in  ordering  this  survey  is  that  the  Oovernmeut  desires  an  estimate  of 
the  cost  of  preventing  the  overflow  of  the  east  bank  of  the  river  between 
the  points  named  by  the  erection  of  artificial  banks  where  needed. 

This  survey  was  made  during  the  months  of  October  and  November, 
1806,  by  a  small  party  in  charge  of  Asst.  Engineer  C.  W.  Durham, 
assisted  by  Insp.  E.  E.  Barrett  and  a  portion  of  the  crew  of  the  United 
States  snag  boat  General  Barnard. 

Transit  and  level  lines  were  run  from  a  point  above  high  water  near 
Oquawka,  down  the  east  bank  of  the  Mississippi  Biver  to  a  point  above 
high  water  on  the  north  side  of  Camp  Creek,  about  1  mile  above  Dallas 
City. 

The  high-water  discharge  of  Henderson  Biver  and  Ellison  and  Honey 
creeks  being  too  large  to  be  readily  carried  away  by  ordinary  drainage 
culverts  and  sluices,  lines  were  run  on  both  sides  of  these  streams  from 
the  Mississippi  Biver  to  the  bluffs,  and  the  estimate  includes  the  cost 
of  cross  levees.  All  of  the  remaining  water  courses  will  be  crossed  by 
the  levee — eleven  of  them,  however,  being  furnished  with  drainage  cul- 
verts, the  probable  cost  of  which  is  included  in  the  estimate.  These 
outlets  are  located  at  Stations  173, 203, 696, 1020, 1481, 1566, 1688, 1933, 
1960,  2060,  and  2076. 

A  great  number  of  bench  marks  were  established,  many  high-water 
marks  and  water  surfaces  were  taken,  and  calculations  were  made  of 
the  discharge  of  the  various  small  sloughs  and  creeks  to  be  crossed  by 
the  levees. 

An  earthen  bank  is  proposed  and  estimated  for,  with  a  4tbot  width 
of  crown,  and  a  slope  of  3  to  1  on  the  river  side  and  2  to  1  on  the  land 
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Bide,  these  dimensions  being  considered  best  for  this  part  of  the  river, 
^avinp:  bee»»  sncoessfnlly  nsed  for  many  years  in  the  Sny  Island  levee 
and  in  the  Warsaw  to  Qaincy  levee.  The  grade  of  the  top  of  the  bank 
is  placed  at  ^  feet  above  high  water  of  1888,  which  is  the  standard  high 
water  lor  this  vicinity,  it  having  been  higher  in  that  year  than  in  any 
since  1851. 

The  pro|x>sed  levees  will  be  about  40  niiles  long,  and  will  contain 
2,204,335  cabio  yards  of  earthwork,  including  muck  ditch  and  road 
crossings. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Greek  to  Iowa  Biver 
levee  (now  in  course  of  construction),  right  of  way  should  be  donated 
to  the  United  States  if  this  work  is  undertaken. 

The  accompanying  tracing  gives  the  located  line  in  plan  and  profile, 
with  sufficient  topography,  bench  marks,  grade  elevations,  high-water 
marks,  etc.,  for  a  full  understanding  of  the  subject.  There  are  also  on 
the  tracing  a  detailed  estimate  of  quantities  and  a  small-scale  map 
showing  the  river  and  country  adjacent. 

EeUmaie  for  ariijloial  hank  to  prevent  overflow  of  the  east  hank  of  the  Mieeieeippi  Biver 
from  Oquawka  to  Dallas  City, 

2^204,335  cnbic  yards  earthwork,  inoliiding  ongineuring  oontiogencies,  at 

16  cents  per  cubic  yard $330,660 

Drainage  pipes,  with  yalves  aud  necessary  stonework 9, 600 

Total 340,250 

Whfle  I  am  not  of  the  opinion  that  the  construction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  yet  it  may 
perhaps  be  of  interest  to  submit  some  figures  concerning  the  advan- 
tage to  the  land  inclosed.  Eoughly  estimated,  the  land  subject  to 
overflow,  which  will  be  protected  by  the  construction  of  this  levee, 
is  abont  21,000  acres  in  extent,  and  its  value  will  appreciate  from  $2 
an  acre,  at  which  it  is  now  valued,  to  about  $25  per  acre — a  gain  of  $23 
per  acre,  or  $483,000.  It  will  be  noticed  that  the  strip  of  land  to  be 
benefited  by  this  levee  is  of  very  unequal  width,  being  narrower  at  the 
lower  end,  so  that  the  lower  third  of  the  levee  will  protect  only  abont 
one-seventh  of  the  land  inclosed  by  the  whole  levee.  Attention  is  also 
invited  to  the  fact  that  considerable  portions  of  the  levee  are  upon 
small  branches  of  the  Mississippi  Kiver,  e:£tending  several  miles  baek, 
to  reach  higher  ground,  and  that  in  many  cases  the  protection  of  these 
cross  levees  involves  improvement  or  protection  of  the  banks  of  the 
small  streams  upon  which  they  are  located,  these  streams  cutting  into 
their  banks  and  undermining  the  levees.  This  has  occurred  upon  the 
Iowa  Biver,  and  considerable  expense  has  been  involved  in  riprapping 
the  banks  of  that  stream  to  protect  the  levees. 

In  other  cases  these  small  streams  have  been  allowed  to  become 
obstructed  with  wiUows  and  other  vegetable  growth,  so  that  when 
sudden  and  iieavy  rains  occur  they  will  overflow  their  banks  and 
destroy  the  levee,  sometimes  rising  very  much  higher  than  any  record 
of  former  floods  would  indicate.  In  one  instance  it  has  been  necessary 
to  cut  a  new  levee  to  allow  the  overflow  of  one  of  these  streams  to 
reach  the  river,  which  happened  to  be  low  at  that  time.  Otherwise  the 
land  for  the  protection  of  which  the  levees  were  built  would  have  been 
overflowed,  although  the  Mississippi  at  that  time  was  at  a  compara- 
tively low  stage.  In  contingencies  like  these  it  becomes  necessary  to 
BNG  97 133 
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cooperate  with  the  commissioners  appointed  nnder  State  laws,  and 
although  this  has  been  done  without  any  clashing  of  interest  thus  far, 
it  is  quite  probable  that  cases  may  arise  where  difficulty  may  occur, 
and  if  i)ossible  some  provision  should  be  made  in  advance  against  any 
such  contingency. 

Very  respectfully,  your  obedient  servant, 

W.  B.  Kino, 
Lieut  Oohf  Carps  of  JBngineert. 

Brig.  Gen.  W.  P.  Ora^ighill, 

Chief  of  Engineers^  U.  8.  A. 


X7. 

SURVEY  OF  EAST  SIDE  OF  MISSISSIPPI  MVER  BETWEEN  DRURT8  LANI>. 
ING  AND  NEW  BOSTON,  ILLINOIS,  WITH  A  VIEW  TO  THE  IMPROVEMENT 
OF  NAVIGATION  BY  PREVENTING  THE  OVERFLOW  OF  THE  NATURAI 
AND  ARTIFICIAL  BANKS,  AND  BY  DEEPENING  THE  CHANNEL. 

[Printed  in  Hoiim  Doo.  Ko.  212.  Fifty-fonrih  Congress,  seoood  sessloaQ 


Office  of  the  Ohief  of  Enginsbbs, 

CTnitbd  States  Arht, 
Wofthington^  D.  C,  Ja/numrf  19 j  1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  contains  an  appro- 
priation for  improving  Mississippi  Biver  from  Stb  Paul  to  the  mouth  of 
the  Missouri  Biver,  and  provides  that  out  of  this  appropriation  the 
Secretary  of  War  shall  cause  certain  surveys  to  be  made,  among  which 
is  the  following: 

On  the  east  side  of  the  MisBissippi  River,  commenciDff  at  Droiys  Landhif^  in  Rock 
Island  County,  State  of  Illinois,  and  panning  along  the  east  bank  of  sam  river  to 
New  Boston,  with  a  view  to  the  improvement  of  navigation  by  preventing  the  over- 
flow of  the  natural  and  artificial  banks,  and  by  deepening  the  onannel. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to  the 
charge  of  Lieut.  Col.  W.  B.  King,  Corps  of  Engineers,  and  I  have  now 
the  honor  to  submit  the  accbmpanying  copy  of  report  of  January  8, 
1897,  with  map,*  by  that  officer,  giving  the  results  of  the  survey  made 
during  the  months  of  September  and  October,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  oonstmction 
of  a  levee  about  30  miles  long,  and  he  estimates  the  cost  at  $243,245. 
He  states  the  advantages  to  be  derived  from  the  proposed  levee  as  a 
protection  to  land  subject  to  overflow,  but  is  of  the  opinion  that  the 
construction  of  such  banks  as  proposed  will  not  be  of  any  benefit  to 
navigation,  and  in  this  opinion  I  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that,  if  this  work 
is  undertaken  by  the  General  Government,  the  right  of  way  should  be 
donated  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

W.  P.  CBAiaHILL, 


Brig.  Oen.j  Ohief  of  Engineers. 


Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


*  Not  reprinted.    Printed  in  House  Doc.  No.  212,  Fifty-fourth  CongreeSi  seoond 
session. 
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report  of  lieut.  col.  w.  b.  kino,  corps  of  enainesrs. 

United  States  Engineer  Office, 

Eock  Island^  llLj  January  8, 1697. 
General:  The  river  and  harbor  act  of  Jane  3, 1896,  contains  the 
following  item : 

And  the  Seoretary  of  War,  oat  of  the  mone^  berelH  appropriated  and  authorized 
to  be  expended  for  the  improvement  of  the  Mississippi  Kiver  firom  St.  Paul  to  the 
month  of  the  Missouri  Kiver,  shall  cause  sarveys  to  be  made  and  cost  of  improve- 
ments to  be  estimated  as  follows: 

On  the  east  side  of  the  Mississippi  River,  commencing  at  Dmrys  Landine,  in  Rock 
Island  County,  State  of  Illinois,  and  running  along  the  east  bank  of  said  river  to 
New  Boston,  with  a  view  to  the  improvement  of  navigation  by  preventing  the  over- 
flow of  the  natural  and  artificial  banks,  and  by  deepening  the  cnannel.     *    •    » 

By  letter  of  the  Chief  of  Engineers,  dated  June  17, 1896,  this  survey 
was  assigned  to  me.  My  understanding  of  the  intentions  of  Congress 
in  ordering  this  survey,  is  that  the  Government  desires  an  estimate  of 
the  cost  of  preventing  the  overflow  of  the  east  bank  of  the  river 
between  the  points  named  by  the  erection  of  artificial  banks  where 
needed. 

The  survey  was  made  during  the  months  of  September  and  October, 
1890,  by  a  small  party  in  charge  of  Assistant  Engineer  G.  W.  Durham, 
assinted  by  Inspector  E.  E.  Barrett  and  a  portion  of  the  crew  of  the 
U.  S.  snag  boat  Oeneral  Barnard. 

Transit  and  level  lines  were  run  from  a  point  above  high  water  near 
Drurys  Landing  down  the  east  bank  of  the  Mississippi  Kiver  to  the 
mouth  of  Sturgeon  Bay,  and  thence  up  the  west  bank  of  Sturgeon  Bay 
for  a  short  distance,  and  across  the  bay  at  a  favorable  locality  to  a  point 
above  high  water  in  the  sand  ridge  about  2  miles  above  New  Boston. 

At  Copperas  Creek,  about  7  miles  below  Drurys  Landing,  lines  were 
run  on  both  sides  of  the  creek  from  the  river  to  the  bluffs,  it  appearing 
best  to  estimate  for  cross  levees,  the  discharge  of  the  creek  at  high 
water  being  too  large  to  be  readily  carried  away  by  culverts  or  sluice- 
ways. 

A  great  number  of  bench  marks  were  established,  many  high-water 
surfaces  were  taken,  and  calculations  were  made  of  the  discharge  of 
the  various  small  sloughs  and  creeks  to  be  crossed  by  the  levee. 

An  earthen  bank  is  proposed  and  estimated  for,  with  a  4-foot  width 
of  crown  and  a  slope  of  3  to  1  on  the  river  side  and  2  to  1  on  the  laud 
side,  these  dimensions  being  considered  best  for  this  part  of  the  river, 
having  been  successfully  used  for  many  years  in  the  Sny  Island  levee 
and  in  the  Warsaw  to  Quincy  levee.  The  grade  of  the  top  of  the  bank 
is  ])laced  at  3  feet  above  high  water  of  1892,  which  is  the  standard  high 
water  for  this  vicinity,  it  having  been  higher  in  that  year  than  in  any 
since  1851.  The  proposed  levee  will  be  about  30  miles  long  and  will 
contain  1,589,633  cubic  yards  of  earthwork,  including  muck  ditch  and 
road  crossings. 

Drainage  outlets  were  found  to  be  necessary  at  the  mouth  of  Fourth 
Slough,  at  Eilglish  Bend,  and  Dog  Lake,  and  the  probable  cost  of  the 
necessary  culvert  pipes  and  masonry  is  included  in  the  estimate. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Creek  to  Iowa  Eiver 
levee  (now  in  course  of  construction),  right  of  way  should  be  donated 
to  the  United  States  if  this  work  is  undertaken. 

The  accompanying  tracing  gives  the  located  line  in  plan  and  profile, 
with  sufficient  topography,  bench  marks,  grade  elevations,  high- water 
marks,  etc.,  for  a  full  understanding  of  the  subject.  There  are  also  on 
the  tracing  a  detailed  estimate  of  quantities  and  a  small-scale  map, 
showing  the  river  and  country  a<«acent.  ^^^^^^^  by  ^OOgie 
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Estimate  for  wrtifitMl  }>a%k  to  prevent  averflaw  of  east  hank  of  MUeieeippi  Bivmr  freim 
Drurya  Landing  to  I^ew  Boston. 

1,589,633  «abic  yardg  earthwork,  IncludiDg  engineering  and  contingencies, 

at  15  cents  per  cubic  yard $238,445 

Drainage  pipes,  with  y alves  and  necessary  stonework 4, 800 

Total 243,245 

While  I  am  not  of  the  opinion  that  the  constmction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  yet  it  may 
be  perhaps  of  interest  to  submit  some  figures  concerning  the  advantage 
to  the  land  inclosed.  The  land  subject  to  overflow,  which  will  be  pro- 
tected by  the  construction  of  this  levee,  is  about  30,000  acres  in  extent, 
and  its  value  will  appreciate  from  $2  per  acre,  its  present  average  value, 
to  about  $25  per  acre,  a  gain  of  923  per  acre,  or  $690,000. 

Attention  is  invited  to  the  fact  that  about  5  miles  of  the  levee  are  upon 
Copperas  Greek,  and  that  in  many  cases  the  protection  of  these  croes 
levees  involves  improvement  or  riprapping  of  the  banks  of  the  small 
streams  upon  which  they  are  located,  these  streams  cutting  into  their 
banks  and  undermining  the  levees.  This  has  occurred  upon  the  Iowa 
Biver,  and  considerable  expense  has  been  involved  in  riprapping  the 
banks  of  that  stream  to  protect  the  levees.  In  other  cases  these  small 
streams  have  been  allowed  to  become  obstructed  with  willows  atid  other 
vegetable  growth,  so  that  when  sudden  and  heavy  rains  occur  they  will 
overflow  their  banks  and  destroy  the  levee,  sometimes  rising  very  much 
higher  than  any  record  of  former  floods  would  indicate. 
Very  respectfully,  your  obedient  servant, 

W.  E.  Kino, 
Lieut  Oohf  Corps  of  Engineers, 

Brig.  Gen.  W.  P.  Gbaiohill, 

Chief  of  Engineers^  U.  8.  A, 


X8. 

8UEVEY  OP  LA  CROSSE  HARBOR,  WISCONSIN. 

[Printed  in  House  Doo.  No.  210,  Fifty-foarth  Congrees,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  January  19y  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  January  11, 1897,  with  map,*  by  Lieut.  Gol.  W.  B.  King,  Corps 
of  Engineers,  of  the  results  of  a  survey  of  La  Crosse  Harbor,  Wis- 
consin, made  to  comply  with  the  provisions  of  the  river  and  harbor  act 
of  June  3, 1896. 

The  plan  of  improvement  contemplated  is  shown  in  detail  on  the 
map,  and  meets  with  the  approval  of  steamboat  men  generally,  the  city 
engineer,  and  the  Board  of  Trade  of  La  Crosse. 

It  is  proposed  to  build  a  dam  or  bulkhead  of  brush  and  rock  in  the 
Mississippi  Biver  1,575  feet  long.  A  smaller  dam  of  similar  material, 
450  feet  long,  is  provided  for,  and  is  intended  to  cat<5h  deposits  from 
La  Crosse  Biver.  This  dam  will  run  shoreward  from  the  upper  end  of 
the  long  dam  to  the  south  of  La  Crosse  River. 

*  Not  reprinted.  Printed  in  House  Doc.  No.  210,  Fifty-Fourth  CongresB,  second 
session. 
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Provision  is  also  made  for  dredging  the  bar  on  the  Mississippi  River 
side  of  the  proposed  long  dam  to  a  depth  of  4J  feet  below  low  water 
and  for  depositing  the  dredged  material,  estimated  at  55,000  cnbic 
yards,  on  the  inside  of  the  bulkhead.  This  material  will  provide  an 
additional  landing  space  of  800  linear  feet  and  fill  to  1  foot  above  high 
water  a  portion  of  the  space  inside  the  bnlkhead.  Certain  otber  tilling, 
to  be  done  at  the  ex))ense  of  the  city  of  La  Crosse,  is  also  provided  tV)r. 

The  work  herein  outlined  to  be  undertaken  by  the  United  States  is 
estimated  to  cost  $17,000.  An  appropriation  of  $5,000,  made  by  tlie 
river  and  harbor  act  of  June  3,  1890,  for  improving  this  harbor,  is  still 
available,  leaving  912,000  yet  to  be  appropriated  should  tiie  within 
project  be  carried  out. 

In  order  to  insure  a  current  along  the  main  dam  or  bulkhead,  thereby 
preventing  the  formation  there  of  another  bar,  Colonel  King  proposes 
to  carry  out  at  this  time  a  portion  of  the  general  project  for  the  improve- 
ment of  the  Mississippi  Kiver  at  this  locality,  the  work  to  consist  of 
dam  construction  at  Grand  Island  and  Island  No.  105.  The  cost  of  these 
dams  should  be  paid  from  the  general  appropriation  for  improving  the 
river  between  Missouri  Kiver  and  MinTieapolis. 

Attention  is  TespectfuUy  invited  to  the  following  recommendation  of 
Colonel  King: 

If  it  18  thonght  advisable  to  appropriate  fbnds  for  the  improvoment  of  this  land- 
in  g,  I  would  respeotfaUy  recommend  that  the  amount  be  not  taken  from  the  appro- 
priation for  the  general  improvement  of  the  river,  and  that  a  proviso  be  a<lded  that 
no  expenditure  ehaU  be  made  for  this  purpose  by  the  United  States  until  the  city  of 
La  Crosse  shall  have  taken  the  necessary  steps  to  carry  the  sewers  across  the  area  to 
be  filled  in,  so  as  to  discharge  outside  of  the  bulkhead  herein  proposed. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Gbaighill, 
Brig.  ffe».,  Chief  of  Engineers. 
Hon.  Danibl  S.  Lamont, 

Secretary  of  War. 


bepobt  op  lieut.  ool.  w.  b.  kino,  oobps  of  bnginxeb8. 

United  States  Engineeb  Office, 

Book  Islandy  IlLy  January  11^  1897. 

Oenebal:  The  river  and  harbor  act  of  June  3, 1896,  provides  for  a 
survey  of  "La  Crosse  Harbor,  Wisconsin.'^  This  survey  was  assigned 
to  me  by  letter  of  the  Chief  of  En^irineers  dated  September  5, 1896. 

The  survey  was  made  in  November,  1896,  by  Assistant  Engineer  W, 
A.  Thompson,  who  has  rendered  a  report,  estimates,  and  map,  the  latter 
of  which  is  forwarded  herewith.  There  are  a  large  number  of  maps  of 
this  locality  on  file  in  this  office,  running  from  1866  to  1895,  so  that  but 
little  field  work  was  necessary  to  gain  the  needed  information.  These 
maps  show  the  changes  in  bar  and  channels  from  year  to  year. 

La  Crosse  Harbor,  like  most  Upper  Mississippi  Kiver  harbors,  is  sim- 
ply the  river  front  or  wharf  of  the  city.  In  the  early  days  of  steam- 
boating  and  down  to  about  1882,  there  was  a  good  landing  from  Jay 
street  to  Pine  street,  about  2,400  feet,  and  also  along  the  east  side 
of  Black  Biver,  above  La  Crosse  Biver,  for  a  half  mile.  In  those  days 
the  channel  of  the  Mississippi  Biver  joined  that  of  the  Black  above  the 
mouth  of  the  La  Crosse  Biver,  and  the  water  of  both  the  first-named 
streams  ran  together  in  a  deep  and  wide  groove  along  the  city  front, 
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and  with  sufficient  velocity  to  carry  away  or  hold  in  check  the  debris 
thrown  out  from  the  La  Crosse  River. 

Since  about  1882  the  channel  of  the  Mississippi  River  has  moved  by 
degrees  lower  down,  so  that  it  now  strikes  the  eastern  shore  some  dis- 
tance below  the  mouth  of  La  Crosse  River,  the  change  resulting  in  great 
improvement  to  through  navigation.  Bat  the  sluggish  current  of  Black 
JUver,  now  unaided  by  that  of  the  Mississippi,  is  no  longer  able  to  handle 
and  restrain  the  sand  and  mud  deposits  from  La  Crosse  River,  so  that 
to  day  the  bar  has  increased  to  such  an  extent  as  to  prevent  at  low  stages 
landings  in  Black  River  and  also  in  the  harbor  of  La  Crosse  from  Pine 
street  to  a  point  about  midway  between  Main  and  State  streets.  A 
change  in  the  channel  of  the  La  Crosse  River,  artificially  made  in  1884, 
has  perhaps  largely  accelerated  deposits.  The  bridge  crossing  the  river 
at  Mount  Vernon  street  still  further  restricts  the  available  length  of  the 
wharf  to  about  500  feet,  it  not  being  safe  to  land  nearer  the  bridge  than 
Pearl  street.  The  railroad  tracks  along  the  levee  also  lessen  the  space 
for  handling  freight.  The  eddy  below  the  bar  is  troublesome,  and 
sometimes,  on  account  of  the  nearness  of  the  bridge,  makes  the  depart- 
ure of  boats  dangerous.  No  landing  below  the  bridge  is  practicable, 
sawmills  and  other  manufacturing  concerns  occupying  nearly  lUl  the 
shore  between  the  bridge  and  La  Plume  Island. 

Nearly  all  the  sewage  of  La  Crosse  accumulates  in  the  harbor,  there 
being  no  current  to  carry  it  away. 

The  project  presented,  which  is  shown  in  red  on  the  map,  meets 
with  the  approval  of  steamboat  men  generally,  the  city  engineer,  and 
the  local  board  of  trade. 

It  is  proposed  to  build  a  dam  or  bulkhead  of  brush  and  rock  to  an 
elevation  of  8  feet  above  low  water  of  1804,  commencing  at  the  center 
of  Main  street  and  running  upstream  to  a  point  about  1,000  feet  from 
shore  nearly  opposite  the  foot  of  Badger  street.  This  dam,  which  will 
have  a  preponderance  of  brush — the  cheaper  material — will  be  1,575 
feet  long,  the  lower  800  feet  being  on  a  flat  curve  and  the  remainder 
straight  line.  A  smaller  dam,  built  to  an  elevation  of  4  feet  above  low 
water,  for  the  purpose  of  catching  deposits  from  La  Crosse  River,  will 
run  shoreward  from  the  upper  end  of  the  long  dam  until  it  meets  the 
4-foot  contour  on  south  side  of  La  Cross  River — about  450  feet. 

It  is  further  proposed  to  dredge  (with  a  suction  or  hydraulic  dredge, 
if  possible)  the  bar  on  the  river  side  of  the  large  dam  to  a  de])th  of  4^ 
feet  below  low  water  and  deposit  the  mateiial,  estimated  at  55,000 
cubic  yards,  on  the  inside  of  the  bulkhead,  commencing  at  the  lower 
end  and  working  upstream.  This  material  if  properly  used  will  make 
an  additional  800  linear  feet  of  landing  and  will  fill  to  1  foot  above  high 
water  the  space  inside  the  bulkhead  up  as  far  as  the  north  line  of  Vine 
street. 

The  space  within  the  bulkhead  and  the  line  of  the  low  dam  pro- 
duced to  shore  is  18.6  acres,  and  it  is  expected  that  the  city  of  La 
Crosse  will  fill  by  degrees,  as  funds  become  available,  the  remainder  of 
the  area  not  filled  by  the  United  States  with  the  dredged  material, 
and  convert  the  same  into  a  park.  This  work,  comprising  about 
400,000  cubic  yards,  may  never  be  carried  out;  but,  however  that  may 
be,  the  execution  of  this  project  as  recommended  will  provide,  as  before 
stated,  about  800  feet  of  wharf  in  addition  to  the  500  feet  now  available, 
which  will  probably  be  sufficient  for  some  years  to  come. 

To  insure  a  current  along  the  main  dam  or  bulkhead,  and  thereby 
prevent  the  formation  of  another  bar  there,  I  propose  to  carry  out  at 
this  time  a  x>ortion  of  the  general  project  for  improvement  of  the  Mis- 
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fiissippi  River  in  this  locality,  by  bnildiDg  the  four  wing  dams  from 
Grand  Island  and  the  lateral  dam  at  foot  of  Island  No.  105  (shown  on 
map).  The  wing  dams  are  to  be  built  to  an  elevation  of  3  feet  above 
low  water,  and  will  have  low  extensions  (shown  by  dotted  red  lines) 
from  4  to  6  feet  below  low  water.  The  lateral  dam  will  also  be  built  to 
an  elevation  of  3  feet  above  low  water,  and  of  such  a  length  as  to  con- 
tract the  waterway  of  Black  Biver  at  low  water  to  a  width  of  500  feet. 
The  cost  of  the  wing  and  lateral  dams  should  be  paid  from  the  gen- 
eral appropriation  for  improving  Mississippi  Biver  from  Missouri  Biver 
to  Minneapolis. 

EvHmaUfor  improvtmmi  of  La  Cro$9e  Harhcr,  WUcaniim, 

Long  dam  or  bolkhead,  MiMiBsippi  River: 

Rook,  4.231  oubio  yards,  at  $1 $4,231.00 

Bmsh,  6.874  cubio  yards,  at  35  cents 2,405.90 

$6,636.90 

Cross  dam.  La  Crosse  River: 

Rock,  548  cubic  yards,  at  $7 548.00 

Bmsh,  918  cnbic  yards,  at  35  cents 321.30 

869.30 

Dredging  bar  oatside  of  bnlkhead  and  transferring  material  by  hydraulic 
drMge: 

Sand  and  mud,  55,000  enbic  yacds,  at  15  cents 8,250.00 

Engineering  and  eontingencies 1,243.80 

Total 17,000.00 

I  would  say  that  an  appropriation  of  $5,000  for  La  Crosse  Harbor 
was  included  in  the  river  and  harbor  act  of  June  3, 1896,  so  that  only 
$12,000  is  needed  to  carry  out  the  project. 

If  it  is  thought  advisable  to  appropriate  funds  for  the  improvement 
of  this  landing,  I  would  respectfully  recommend  that  the  amount  be 
not  taken  from  the  appropriation  for  the  general  improvement  of  the 
river,  and  that  a  proviso  be  added  that  no  expenditure  shall  be  made 
for  this  purpose  by  the  United  States  until  the  city  of  La  Crosse  shall 
have  taken  the  necessary  steps  to  carry  the  sewers  across  the  area  to 
be  filled  in,  so  as  to  discharge  outside  of  the  bulkhead  herein  proposed. 
Very  respectfhlly,  your  obedient  servant, 

W.  R  King, 
Lieut  OoLj  Carps  of  Engineers. 
Brig.  Gen.  W.  P.  Obaiohiix, 

OMef  of  SngineerSy  U.  S.  A. 


X9. 

8UEVEY  OP  WEST  SIDE  OP  MISSISSIPPI  RIVER,  COMMENdNG  NEAR 
LAGRANGE,  ABOVE  HIGH  WATER,  AND  RUNNING  ALONG  THE  BANK 
OP  THE  RIVER  TO  NEAR  THE  RAILROAD  BRIDGE  OVER  MISSISSIPPI 
RIVER  ABOVE  HANNIBAL,  MISSOURI,  WITH  THE  VIEW  OF  IMPROVING 
NAVIGATION' BY  PREVENTING  THE  WATER  FROM  OVERFLOWING  THE 
NATURAL  AND  ARTIFICIAL  BANKS  ALONG  THAT  PART  OF  THE  RTVEB 
AND  DEEPENING  THE  CHANNEL. 

(Pzinted  in  House  Doe.  No.  244,  Ftfty-foniih  Ctongiese,  eeoond  ■oeriap.] 

OFPIOB  OF  THE  OHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  (7.,  January  27^  1897. 
Sir:  The  river  and  harbor  act  of  June  3, 189G,  contains  an  appro- 
priation for  improving  Mississippi  Biver  from  St.  Paul  to  the  mQUth  of 
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^hri^  3CL<4«i»>ari  Ri-rt^.  and  proviitf^  cli;fec  4ii£  <i£  ^is 

W««c  ^fte  ^^  A«  ir:<«*H}4ffi^m  31'-<7.  •-fPBm^<i**-nT  it  »  imas  ai^  Lagnagi.  in  Ite 

<*^  'Oi*  r.T.»r  u%  *  3*»'.in  it*;k."  'a**  j»i„-  »«ul   ir:..,r»*  •  '•«•  sift  ^Cr^^^iALpfK  Riv^^  near  aad 

Th^  dn^j  Off  mAkfnz  tli»^  <nrv»*7  rlix*  pcoT:.:.»tf  S>r  v&»  a^^ned  to  the 
^harsr*^  ^rf  Lu^nt,  C«>L  W.  R,  K:r.z-  •-•>r'»*  •^'  £nz:n«?i»Sw  aii«i  I  hare  now 
th^  honr>r  to  :ra'om:t  ibi^  atf^ymi.:^i.ji:  z  **«'-pT  «>€  refMit  mi  Jaavaiy  :M, 
1>50^,  with  iiwp,^  by  thac  o^r***^.  ?:TLr.z  ta*^  r>'siil:5  of  th«  ^Hrrej  nade 
dnnitg  tiwt  monrh*  '^f  r?#»'r.'»»-Tr/r>*r  ac*i  •>•:>  c*r.  :^.>»5L 

Th^  projf;et  <^iirin::t"e«l  bj  C*  locel  Ki^  j:  ci>cie«riDptatc»theeaB8ti«cl]€n 
&i  leve^Ji.  and  h^  «^tiin*i*«i  tii*?-  <M-»"*t  aC  i^-4I.7»>l. 

He  nrriTfiA  th*  adv^r^a^t^  to  b^  denveti  from  t!n?^  proposed  leyccB  as 
a  f/rot^r-tion  to  land  :*T:b,<hrt  to  overd«'W,  b^it  L*  of  opinioii  tkaJt  the  con- 
fltmetioD  of  iweh  hanks  as  pr<>f>«>>^  wiU  n«^t  be  of  anjr  benefit  to 
m^rif^^tirm^  and  in  th:.*  opiBirm  I  *^»n«:nr. 

Att^rif  ion  w  in^  i:ed  to  Colonel  Kmx*  ^nzzestion  that,  if  this  work  Is 
undertaken  hj  the  l^eneral  Goreramer.t.  li^hz  of  way  slMMiId  be  donated 
to  the  Unitwl  .Srari^- 

Very  re^jjecrtially,  yoor  obedient  aerrant. 

A.  Mackshzdb, 
AetUg  Chief  0/£m§imeen. 
Hon*  DiyTML  S.  Laxoxt, 

Secretary  of  War. 


bepokt  of  lreut.  col.  w.  b.  khcg,  cobps  of  s3rgikksr8. 

Ukited  States  E^gccebs  Officb, 

Uock  Inlands  IJl^  January  20j  1897. 
Oeitkbal:  The  river  and  harbor  act  of  Jnne  3^  1896,  contains  the 
following  item: 

And  the  H^^Tetary  of  War,  ont  of  the  money  herein  i^propiriftted  mad  anthorized 
to  be  expendtf^d  fftr  th^  improvement  of  the  Sfississippi  River  from  St.  Paul  to  the 
month  of  the  MiMonri  Kiver,  shall  caiue  saireyfi  to  be  nuide  and  cost  of  improvo- 
wtumU  to  be  eatimated^  tm  follows: 

•  M  •  *  •  •  • 

Aliioon  the  weat  side  of  the  MiMiMippi  River,  commencin}!^  at  apomtnearLagranse, 
Jn  the  cofiritj  of  l^win  and  State  of  MiiMoari,  above  hi<;h  water,  mnning  along  the 
bank  of  the  river  to  a  point  near  the  railroad  bridge  over  the  Missiaaippi  River,  near 
and  alK»ve  the  city  of  lIaDnil>al,  in  the  county  of  Marion  and  State  of  Miseonri,  with 
the  view  of  improving  navigation  by  preventing  the  water  from  overflowing  the 
natnral  and  artlAcial  banks  along  that  part  of  the  river  and  deepening  the  channel. 

hy  letter  of  the  Chief  of  Engineers,  dated  June  17, 1896,  this  survey 
wan  affsfgned  to  me.  My  understanding  of  the  intentions  of  Congress 
In  that  the  Government  desires  an  estimate  of  the  cost  of  preventing 
the  overflow  of  the  west  batik  of  the  Mississippi  River  between  the 
points  named  by  the  erection  of  artificial  banks  where  needed. 

The  survey  was  ma<le  by  a  party  in  charge  of  United  States  Civil 
Engineer  M.  Meigs,  assisted  by  Surveyor  E.  Monroe,  in  September  and 

*  Not  reprinted.  Printed  in  House  Doo.  No.  244,  Fifby-fonrth  Congress,  second 
MMlon. 
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October,  1896.    Mr.  Meigs's  report  aod  a  map  of  the  survey  are  herewith 
iuclosed,  and  should  be  referred  to  for  details. 

The  bottom  lands  between  Lagrange  and  the  lower  limit  of  the  sur- 
yey,  near  Hannibal  Bridge  (about  25  miles  by  transit  line),  are  traversed, 
by  four  considerable  stiiams,  called  rivers,  which  divide  the  territory 
into  five  districts. 

1.  Lagrange  to  ITorth  FabiiM  River. — ^The  proposed  levee  for  this 
district  commences  at  Lagrange  and  runs  down  the  Mississippi  to  a 
point  near  month  of  Fabius  Biver,  and  thence  up  North  Fabias  Biver 
to  the  bluffs.  This  district  contains  about  16,480  acres  of  very  rich 
bottom  land,  chiefly  prairie  and  mostly  under  cultivation,  and  levee 
protection  would  enhance  its  value  about  $20  per  acre,  or  9329,600. 

There  is  one  large  creek — ^Durgans — for  which  an  outlet  of  masonry, 
with  252  square  feet  of  openings,  is  provided  in  the  estimates.  A  sim- 
ilar opening  wiU  also  be  necessary  near  the  mouth  of  Fabius  Biver. 

2.  N&rth  FabiuM  to  &mth  Fabius  Biver. — Between  these  streams  there 
are  4,960  acres  of  bottom  land,  mostly  swamp  and  heavy  timber,  very 
little  settled.  Ko  estimate  was  made  for  leveeing  this  district,  as  the 
expense  of  levees  would  be  very  great  and  the  amount  of  benefit  com- 
paratively small. 

3.  South  Fahius  to  North  River. — ^The  prox>osed  levee  fbr  this  district 
commences  at  a  point  in  the  bluffs  above  high  water  and  runs  down  the 
south  side  of  South  Fabius  Biver  to  the  Mississippi,  down  the  Missis- 
sippi to  North  Biver,  and  up  north  side  of  North  Biver  to  the  bluffs. 
This  district  contains  about  4,480  acres  of  rich  bottom  land,  a  great 
part  of  which  is  cultivated.  The  increase  in  value  of  this  land  will  be 
about  $89,600.  One  outlet  is  needed  near  Station  6,  North  Biver,  and 
it  is  proposed  to  place  there  six  lines  of  48  inch  iron  pipe,  with  proper 
valves  and  retaining  walls. 

4.  North  Biver  to  South  River. — Between  these  streams  there  are 
2,400  acres  of  bottom  land,  principally  swamp.  No  estimate  was  made 
for  levees  in  this  district. 

5.  South  River  to  Hannibal. — ^The  pi^posed  levee  for  this  district 
commences  at  the  bluffs  on  south  side  of  South  Biver  and  runs  down 
South  Biver  to  the  Mississippi,  thence  down  the  Mississippi  to  and 
across  the  foot  of  Bayou  St.  Charles,  near  Hannibal,  to  the  high  ground. 
This  district  contains  about  11,360  acres  of  very  rich  bottom  land,  the 
most  of  which  is  at  present  covered  with  heavy  timber.  liCvee  protec- 
tion would  increase  the  value  of  this  land  at  least  $25  per  acre,  or 
$284,000.  To  properly  drain  this  district  ten  lines  of  48-inch  iron  pipe 
will  be  required  at  the  foot  of  Bayou  St.  Charles. 

The  grade  of  the  crown  of  the  levees  is  taken  at  3  feet  above  high 
water  of  1888,  for  which  sufficicDt  data  were  found  to  make  a  very  good 
approxiipation  to  the  true  grade  of  high  water  in  the  river.  A  bank  is 
estimated  for  with  a  4-foot  width  of  crown  and  a  slope  of  3  to  1  on  the 
river  side  and  2  to  1  on  the  land  side,  these  dimensions  being  consid- 
ered the  best  for  the  Upper  Mississippi  Biver,  having  been  successfully 
used  for  many  years  in  the  Sny  Island  levee  and  in  the  Warsaw  to 
Quincy  levee. 

Hsiimates  far  artiJMal  hank  ia  prevent  overflow  of  the  west  hank  of  the  Misnesippi  Biver 
hetween  Lagrange  and  Uannihal,  Mo, 

1.  Lagranffe  to  North  Fabins  River  district $151,936 

3.  South  Fabins  to  North  River  district 61,988 

5.  South  River  to  Hannibal  district 127,837 

Total 341,761^ 
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The  total  probable  increase  in  yalne  of  land  in  above  districts  will 
be  about  $703,200. 

Although  I  am  not  of  the  opinion  that  the  construction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  it  would 
appear  that  the  probable  increase  in  value  of  land  is  much  groater  than 
the  estimated  cost  of  the  work. 

Attention  is  invited  to  the  fiict  that,  in  order  to  make  this  improve- 
ment effective,  a  considerable  portion  of  the  work  estimated  for  is  not, 
properly  speaking,  on  the  Mississippi  River  at  all,  but  on  several 
small  riverSy  which  are  not  navigable  streams.  Certain  portions  of 
these  levees  are  above  the  flood  level  of  the  Mississippi,  but  are  needed 
to  keep  the  floods  of  the  streams  above  referred  to  from  filling  the  area 
inclosed  by  the  levees — a  condition  of  things  that  might  prevail  even 
where  the  Mississippi  proper  is  entirely  within  its  natural  banks. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Creek  to  Iowa  River 
levee  (now  in  course  of  construction),  right  of  way  should  be  donated 
to  the  United  States  if  this  work  is  undertaken. 
Very  respectfully^  your  obedient  servant, 

W.  R.  Bjno, 
Lieut  CoLj  Carps  of  JEngineer9m 

Brig.  Oen.  W.  P.  Cbaighili^ 

Ohief  of  EngineerSy  U.  &  A. 


bbpobt  or  mr.  m.  mrigs,  united  states  civil  kngikebb. 

United  States  Enisinekr  Officr, 

Keokuky  Iowa,  Jannanf  9, 18S7. 

Colonel:  I  have  the  honor  to  subiuit  the  following  report  on  a  survey  between 
Lagrange  and  Hannibal,  Mo.,  with  an  estimate  of  cost  of  constmcting  levees  ''  with 
the  view  of  improving  navigation  by  preventing  the  Mississippi  River  from  overflow- 
ing its  banks  and  thereby  deepening  the  channel." 

A  survey  party  was  put  in  the  field  September  20, 18f^6yin  charge  of  Mr.  R.  Monroe, 
surveyor.  The  survey  was  made  between  September  20  and  October  21.  The  weeds 
and  brush  were  so  thick  and  the  limits  of  time  and  expense  so  small  that  it  was  not 
possible  to  run  as  many  lines  as  desirable.  The  grade  of  the  crown  of  the  levees 
was  taken  at  3  feet  above  high  water  of  1888,  for  which  sufficient  data  were  found 
to  make  a  very  good  approximation  to  the  true  grade  of  high  water  in  the  river. 
The  survey  extends  from  Lagrange  to  Hannibal  Bridge,  a  distance  by  the  transit 
line  of  25  miles. 

The  area  which  it  is  proposed  to  inclose  by  levees  is  of  an  average  width  of  3 
miles,  and  the  soil  of  the  bottom  lands  is  of  great  fertility  and  richness.  From 
Lagrange  to  the  North  Fabius  River  the  country  is  open  and  a  good  deal  of  it  is 
under  cultivation,  and  farm  land  is  probably  worth  from  $10  to  $60  per  acre,  depend- 
ing on  location.  No  doubt  the  construction  of  efficient  levees  will  enhance  the  value 
from  $20  to  $30  per  acre,  as  it  has  done  in  other  cases  farther  up  the  Mississippi 
where  the  Government  has  built  levees. 

Between  Lagrange  and  the  Fabius  River  there  is  one  considerable  creek — ^Dnigans — 
which  expands  into  a  swamp  and  afterwards  discharges  into  the  Mississippi  2  miles 
above  Quincy  Bridge.  No  provision  is  considered  necessary  for  restraining  this  creek 
beyond  a  liberal  outlet  for  its  water  at  its  mouth.  A  similar  outlet  will  have  to  be 
provided  near  the  mouth  of  the  Fubius  River.  Considered  as  a  whole,  the  land  in 
question  is  crossed  by  no  less  than  four  considerable  streams.  Of  these  the  North 
1*  abius  is  the  largest  and  is  a  river  which  in  times  of  flood  pours  an  immense  quan- 
tity of  water  into  the  Mississippi,  and  often  inundates  the  whole  country  nearly  to 
Lagrange.  Some  small  attempts  have  been  made  at  levees  along  the  upper  part 
near  the  bluff,  but  they  are  weak  and  often  overtopped  by  floods.  North  and  South 
Fabius  drain  about  1,000  square  miles  of  territory,  and  their  sources  are  in  the  vicin- 
ity of  Glenwood  Junction.  Mo.,  a  distance  of  about  90  miles  northwest  of  its  junction 
with  the  Mississippi.  They  flow  through  a  broken  and  hilly  country,  and  their 
freshets  are  sudden  and  violent.  The  South  Fabius  is  the  smaller  stream  and  Joins 
tlie  North  Fabius  just  before  it  enters  the  Mississippi.  Between  the  two  streams  tbe 
country  is  mostly  swamp  and  heavy  timber,  and  is  verv  little  settled.  There  are  few 
houses  or  roads  in  the  bottoms,  and  those  who  own  lands  mostly  live  at  the  bluff 
above  high-water  mark.  North  River,  the  next  stream  in  size,  is  smaller  than  the 
Fabius,  but  it  is  subject  also  to  heavy  and  sudden  freshets.    South  River,  the  small- 
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est  of  the  four  Btroame,  is  the  least  subject  to  imindation.  South  of  all  these  streams 
ia  the  so-called  Bayou  St.  Charles,  a  slough  that  cuts  oflf  a  very  considerable  tract 
of  land,  and  after  leaving  the  Mississippi  finds  its  way  back  to  the  bluff,  and  after  a 
course  of  7  miles  enters  the  main  river  again  1  mile  above  the  bridge  at  Hannibal. 
The  island  between  Bayou  St.  Charles  and  the  main  river  is  mostly  covered  with 
timber,  and  slopes  back  from  the  Mississippi  toward  the  bluff;  but  the  soil  is  most 
fertile,  and  could  be  cultivated  to  advantage  were  it  not  for  the  floods  of  the 
Mississippi. 

The  lines  in  red  are  actually  surveyed  lines,  and  all  topography  near  the  levees  is 
from  this  survey.  The  bluffs  and  the  river  bank  on  the  east  side  are  ttom  the  Com- 
mission map,  published  by  the  Mississippi  River  Commission. 

In  jny  estimate  no  provision  is  made  for  a  levee  between  the  twoFabius  rivers  nor 
between  North  River  and  South  River.  These  are  inconsiderable  areas  of  swampy, 
wild  land,  which  it  seems  useless  at  present  to  take  into  account.  Owing  to  the  low- 
nees  of  the  g^und  yon  will  perceive  that  all  levees  will  have  to  go  back  to  the 
1>lnff.  What  I  said  about  outlets  in  a  report  *  on  the  Alexandria-Canton  survey  will 
apply  with  the  same  or  greater  force  to  these  districts,  which  are  lower,  and  where, 
if  possible,  the  rainfall  is  greater^  Last  July  8  inches  of  rain  fell  in  Hannibal  in  less 
than  a  week,  and  y^  ithin  one  week  of  the  present  writing  5  inches  fell  in  forty-eight 
hoars.  If  the  land  is  not  to  be  inundated  by  the  rainfall  ponded  up  behind  the 
levees,  no  less  liberal  estimate  for  the  drainage  at  the  foot  of  each  district  must  be 
made  than  in  the  district  from  Alexandria  to  Canton.  The  levels  and  profiles  refer 
to  the  Cairo  datum,  established  by  the  Mississippi  River  Commission.  The  bench 
marks  of  that  survey  served  to  check  the  levels  and  transit  work  most  admirably. 

The  following  is  an  estimate  of  the  areas  of  land  affected  by  the  proposed  work : 

Aoros. 

Lagrange  to  mouth  of  Fabius  River 18,480 

Between  South  Fabius  and  North  rivers 4,480 

Between  South  River  and  foot  of  Bayou  8t.  Charles 11,360 

Total 32,320 

Between  North  and  South  Fabius  rivers  the  area  is  4,960  acres,  and  between  North 
and  South  rivers  2, 400  acres,  the  protection  of  which  land  is  not  at  present  considered. 

I  append  an  estimate  for  a  levee  of  a  4-feet  width  of  crown  and  with  slopes  of  1  in 
3  on  the  outside  of  the  levee  and  1  in  2  on  the  inside.  No  estimate  of  land  damages 
is  made,  as  it  is  assumed  that  the  land  necessary  for  the  levee  will  be  donated. 

BtUmatafor  artificial  hanh  to  prevent  overflow  of  the  weet  hank  of  the  Mieeieeippi  River 
between  Jjogrange  and  Hannibal,  Mo. 

L  Lagrange  to  North  Fabins  River  district: 

461,824  cubic  yards  earthwork,  from  Lagrange  to  month  of  Fabius  River, 

at  15  cents $69,274 

152,291  cubic  yards  earthwork  on  north  bank  of  North  Fabins  River,  at 

15  cents 22,844 

Two  outlet  sluices  of  masonry,  252  square  feet  of  openings,  one  at  month 

of  Durgans  Creek  and  the  other  near  mouth  of  Fabius  River 40, 000 

Engineering  and  contingencies,  at  15  per  cent 19,818 

Total: 151,936 

3.  South  Fabius  to  North  River  district: 

106,991  cubic  yards  earthwork  on  Mississippi  River,  at  15  cents 16, 049 

119,048  cubic  yards  earthwork  on  South  Fabius  River,  at  15  cents 17, 857 

113,313  cnbic  yards  earthwork  on  North  River,  at  15  cents 16, 997 

Outlet  at  Station  6,  North  River :  6  lines  of  48-inch  iron  pipe,  with  proper 

valves  and  retaining  walls 3,000 

Engineering  and  contingencies,  at  15  per  cent 8,085 

Total 61,988 

5.  South  River  to  Hannibal  district: 

566,461  cubic  yards  earthwork  on  Mississippi  River,  at  15  cents 84, 969 

144,625  cubio  yards  earthwork  on  South  River,  at  15  cents 21, 694 

Outlet  at  Bayou  St.  Charles:  10  lines  of  48-inch  iron  pipe,  with  proper 

valves  and  retaining  walls 4,500 

Engineering  and  oontingencies,  at  16  per  cent 16,674 

Total 127,837 

•  Printed  in  House  Doc. No. 223,  Fifty-fourth  Congress,  second  sessid^^S^ 
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Summary  of  estimatet, 

Lafi^range  to  North  Fabius  River $151,936 

Sonth  FabiuB  to  North  Rivw 61,988 

South  River  to  Hannibal 127,837 

Total 341,761 

Respectfully  anbrnitted. 

M.  Mkigb, 
VniUtd  States  CU^  Engineer. 
Lieut.  Col.  W.  R.  King, 

Cknp9  of  Engineers^  U.  S.  A, 


X  10. 

SURVEY  OF  EGYPTIAN  LEVEE  ALONG  THE  SOUTH  BANK  OF  DE8  MOINES 
RIVER  TO  OR  NEAR  MISSISSIPPI  RIVER  AT  ALEXANDRIA,  MISSOURI; 
THENCE  ALONG  THE  WEST  BANK  OF  SAID  RIVER  TO  TERMINUS  OF 
SAID  EGYPTIAN  LEVEE;  AND  ESTIMATE  OF  COST  OF  RAISING  AND 
STRENGTHENING  SAID  LEVEE  SO  AS  TO  CONFINE  THE  WATER  TO 
THE  RIVER  AND  THEREBY  DEEPEN  THE  CHANNEL  AND  IMPROVE 
NAVIGATION. 

[Printed  in  Honae  Boo.  No.  223,  Fifty-fourth  Congfresi,  second  seMlon.] 

Office  of  the  Chief  op  ENGmEEBS, 

United  States  Army, 
Washington,  D.  C,  January  25,  1897. 
Sir:  The  river  and  harbor  act  of  June  3,  1896,  contains  an  appro- 
priation for  improving  Mississippi  River  from  St.  Paul  to  the  mouth  of 
the  Missouri  Itiver,  and  provides  that  out  of  this  appropriation  the 
Secretary  of  War  shall  cause  certain  surveys  to  be  made,  among  which 
is  the  following: 

Egyptian  levee,  beginning  at  a  point  on  the  Des  MoinM  River,  in  tbe  connty  of 
Clark,  State  of  MisBonri,  running  along  the  sonth  bank  of  said  river  to  or  near  the 
Mississippi  River  at  Alexandria,  thence  along  the  west  bank  of  said  river  to  ter minus 
of  said  Egyptian  levee,  and  estimate  the  cost  of  raising  and  strengthening  said  levee 
BO  as  to  confine  the  water  to  the  river  and  thereby  deepen  the  channel  and  improve 
navigation. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  Lieut.  Col.  W.  E.  King,  Corps  of  Engineers,  and  I  have 
now  the  honor  to  submit  the  accompanying  copy  of  report  of  January 
18,  1897,  with  map,*  by  that  officer,  giving  the  results  of  the  survey 
made  during  the  months  of  October  and  November,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  raising  and 
strengthening  of  existing  levees  and  the  building  of  new  ones  where 
needed,  and  he  estimates  the  cost  at  $285,500. 

He  states  the  advantages  to  be  derived  from  the  proposed  levees  as 
a  protection  to  land  subject  to  overflow,  but  is  of  opinion  that  the  con- 
struction of  such  banks  as  proposed  will  not  be  of  any  benefit  to  navi-- 
gation,  and  in  this  opinion  I  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that,  if  this  work 
is  undertaken  by  the  General  Goveniment,  the  right  of  way  should  be 
donated  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 

*  Not  reprinted.  Printed  in  House  Doc.  No.  223^  Fifty-fonrth  Congress,  second 
session. 
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report  op  lieut.  col.  w.  r.  king,  corps  op  engineers. 

United  States  Engineer  Opfice, 

Rock  Islandj  Ill.j  January  18j  1897, 
General:  The  river  and  harbor  act  of  Jane  3, 1896,  contains  the 
following  item: 

And  the  Secretary  of  War,  out  of  the  money  herein  appropriated  and  authorized 
to  be  expended  for  improvement  of  the  MissisHippi  Kiver  from  St.  Paul  to  the  mouth 
of  the  Missouri  River,  shall  cause  surveys  to  be  made  and  cost  of  improvements  to 
be  estimated,  as  follows :    *    «    * 

Also  of  the  Egyptian  Levee,  be^nning  at  a  point  on  the  Des  Moines  River,  in  the 
county  of  Clark,  State  of  Missouri,  running  along  the  south  bank  of  said  river  to  or 
near  the  MisRissippi  Kiver  at  Alexandria;  thence  along  the  west  bank  of  said  river 
to  terminus  of  said  Egyptian  Levee ;  and  estimate  the  cost  of  raising  and  strengthen- 
ing said  levee  so  as  to  confine  the  water  to  the  river  and  thereby  deepen  the  channel 
and  improve  navigation. 

By  letter  of  the  Chief  of  Engineers,  dated  June  17, 1896,  this  survey 
was  assigned  to  we.  My  understanding  of  the  intentions  of  Congress 
is  that  the  Government  desires  an  estimate  of  the  cost  of  raising  and 
strengthening  c  xistiiig  levees  and  of  building  new  ones  where  needed. 

The  survey  was  made  by  a  party  in  charge  of  United  States  Civil 
Engineer  M.  Meigs,  assisted  by  Surveyor  K.  Monroe,  in  October  and 
Kovember,  1890.  iMr.  Meigs's  reimrt  and  a  map  of  the  survey  are  here- 
with inclosed,  and  should  be  referred  to  for  details. 

The  survey  at  first  embraced  the  territory  inclosed  by  the  Des  Moines 
and  Fox  rivers  and  their  levees,  but  was  afterwards  extended  from 
Alexandria  to  Canton  in  order  to  make  sure  of  including  the  whole 
area  covered  by  the  clause  of  the  act  above  quoted.  It  is  probable  that 
Congress  desired  only  an  examination  of  the  ground  first  mentioned ; 
but,  as  the  information  has  been  gained,  the  district  between  Alexan- 
dria and  Canton  will  also  be  considered. 

The  high-water  slopes  and  the  crown  of  the  proposed  levees  along 
the  Mississippi  Eiver  from  Alexandria  to  Canton  were  placed  at  the 
same  elevations  as  at  opposite  points  on  the  Warsaw  to  Quincy  Levee 
on  the  Illinois  side  of  the  river,  the  grade  being  3  feet  above  high  water 
of  1892.  This  was  done  because  of  the  impossibility  of  obtaining  a 
sufficient  number  of  accurate  high  water  marks  on  the  west  side. 

Where  new  levees  are  estimated  for,  they  are  given  a  4-foot  crown, 
with  a  slope  of  3  to  1  on  the  river  side  and  2  to  1  on  the  land  side, 
these  dimensions  being  considered  best  for  the  Upper  Mississippi  Biver, 
having  been  successfully  used  for  many  years  in  the  Sny  Island  Levee 
and  in  the  Warsaw  to  Qnincy  Levee. 

The  profile  shows  a  continuous  line  from  St.  Francisville,  on  the  Des 
Moines  Eiver,  to  near  Canton,  on  the  Mississippi  Kiver,  and  various  side 
lines  running  up  the  tributaries  flowing  into  the  Mississippi  between 
Alexandria  and  Canton.  The  tract  of  land  in  question  is  bounded  on 
the  east  by  the  Mississippi  River,  on  the  north  by  the  Des  Moines  River, 
and  on  the  west  by  the  bluffs — a  triangular  area  about  6J  miles  in  its 
widest  part  and  extending  from  Alexandria  to  Canton,  a  distance  of  11^ 
miles. '  It  contains  about  32,500  acres  of  reclaimable  land. 

For  convenience  in  description  and  for  other  reasons  the  area  to  be 
inclosed  has  been  divided  into  two  districts.  The  upper  one,  called  the 
Egyptian  Levee  district,  comprises  the  bottom  lands  between  the  Des 
Moines  and  Fox  rivers,  and  the  lower,  called  the  Gregory  district,  the 
lands  below  Fox  River. 

1.  Egyptian  Levee  distriot — This  district,  which  lies  between  the  Des 
Moine^s  and  Fox  rivers,  or,  in  other  words,  between  the  Egyptian  and 
Fox  levees,  has  been  long  settled  and  is  extensively  cultivated^ ^'^a 
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8o-ca11ed  Egyptian  Levee  protects  it  from  floods  of  the  Des  Moines  Biver 
and  the  levee  on  the  north  side  of  Fox  Biver  protects  it  from  the  Fox. 

These  levees  are  of  good  dimensions  and  probably  strong  enough  for 
their  purpose,  provid^  the  Egyptian  Levee  is  protected  against  the 
erosion  of  the  banks  of  the  Des  Moines.  As  will  be  seen  on  the  map, 
the  Des  Moines  Biver  at  each  bend  has  in  time  past  encroached  upon 
the  levee  and  destroyed  it.  To  make  the  bed  of  the  Des  Moines  Biver 
stable  appears  to  be  the  simplest  way  of  maintaining  the  Egyptian 
levee,  and  this  can  be  done  by  protecting  the  shore  of  each  bend  where 
it  approaches  the  levee.  It  will  also  be  necessary  to  rebaild  and 
strengthen  about  1^  miles  of  the  Egyptian  Levee  and  to  build  a  new 
levee  from  Alexandria  down  the  Mississippi  Biver  and  up  the  Fox 
Biver  to  a  junction  with  the  Fox  Biver  Levee.  A  drainage  outlet  of 
stone  or  iron  and  with  252  square  feet  of  openings  is  estimated  for. 
This  outlet  will  be  placed  near  the  southeast  corner  of  the  district, 
emptying  into  old  Fox  Biver,  and  will,  it  is  thought,  be  of  sufficient 
capacity  to  rapidly  carry  off  the  water  of  floods  caused  by  breaks  in  the 
levees  or  by  abnormal  rains. 

The  Egyptian  Levee  district  contains  about  11,000  acres  of  bottom 
land,  and  thorough  levee  protection  will  insure  an  increase  in  the  value 
of  the  laud  of  about  (20  per  acre,  or  $220,000. 

2.  Gregory  district. — ^The  land  in  this  district  is  similar  in  character 
to  that  of  the  Egyptian  Levee  district.  There  run  through  it  Honey 
Greek  and  Sugar  Greek,  both  of  which  in  times  of  flood  carry  consider- 
able water,  although  much  less  than  the  Fox  Biver. 

It  is  proposed  to  enlarge  and  strengthen  the  levee  on  the  south  side 
of  Fox  Biver,  building  new  embankment  where  necessary,  and  to  carry 
it  across  the  river  so  as  to  divert  that  stream  into  its  old  channel, 
emptying  into  the  Mississippi  just  below  Alexandria.  In  carrying  out 
this  plan,  it  will  be  necessary  to  remove  the  railroad  embankment  which 
crosses  the  upper  mouth  of  the  Fox  Biver,  and  to  build  in  its  place  a 
bridge.  It  is  further  proposed  to  construct  a  new  levee  from  the  east 
end  of  the  Fox  Biver  Levee  to  the  Mississippi  Biver,  and  thence  down 
the  Mississippi  to  a  point  about  4  miles  above  Ganton,  where  the  blufb 
come  near  the  river. 

Two  drainage  outlets  will  be  needed  and  are  estimated  for,  the  same 
being  planned  of  the  same  dimensions  as  the  one  in  the  upper  district. 
One  of  tliese  outlets  is  located  at  the  mouth  of  Fox  Biver,  to  carry  the 
water  of  Sugar  and  Honey  creeks,  and  the  other  at  the  lower  end  of 
tlie  district  near  the  head  of  Tully  Island. 

The  area  of  the  Gregory  district  bottom  land  is  about  21,600  acres, 
and  thorough  levee  protection  will  increase  its  value  about  (20  per 
acre,  or  $430,000. 

Estimate  far  artificial  hank  to  prevent  overflow  of  west  bank  of  Misaiasippi  Biver  at  the 
Egyptian  Levee  and  between  Alexandria  and  Canton. 

1.  Egyptian  Leyee  district $92,000 

2.  Gregory  district 193,500 

Combined  estimate  for  both  districts 285,500 

Probable  increase  in  value  of  land 650,000 

Although  I  am  not  of  the  opinion  that  the  construction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  it  seems 
tlijit  the  probable  increase  in  value  of  land  is  far  in  excess  of  the  esti- 
nuvted  cost  of  the  work. 
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Attention  is  invited  to  the  fact  that  in  order  to  make  this  improve- 
ment effective  a  considerable  portion  of  the  work  estimated  for  is  not, 
properly  speaking,  on  the  Mississippi  Eiver  at  all,  but  on  the  Des 
Moines  and  Fox  rivers,  which  are  not  navigable  streams.  Certain 
portions  of  these  levees  are  above  the  flood  level  of  the  Mississippi, 
bnt  are  needed  to  keep  the  floods  of  the  streams  just  mentioned  from 
filling  the  area  inclosed  by  the  levees — a  condition  of  things  that  might 
prevail  even  when  the  Mississippi  proper  is  entirely  within  its  natural 
banks. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Creek  to  Iowa  River 
Levee  (now  in  course  of  construction),  right  of  way  should  be  donated 
to  the  United  States  if  this  work  is  undertaken. 
Very  respectfully,  your  obedient  servant, 

W.  R.  Kino, 
Ideut.  OoLy  Carps  of  EngiMorM, 
Brig.  Gen.  W.  P.  Cbaiohill, 

Chief  of  Engineers^  U.  8.  A. 


kbport  of  mr.  x.  mkiosy  xtxrtbd  8tatb8  civil  knodnobb. 

Unitsd  States  Enginkkb  Offio!, 

Keokuhy  Iowa,  January  8, 1897, 

Colonel:  I  have  the  honor  to  Bubmit  the  following  report  on  the  anrvey  of  the 
Egyptian  Levee,  and  of  the  levee  sorvej  south  of  Alexandria  to  the  vioinity  of  Canton, 
on  the  MiRsissippi  River: 

In  compliance  with  your  instructions  of  August  34, 1896,  a  party  was  placed  in  the 
field  under  the  charge  of  Mr*  R-  Monroe,  surveyor,  and  the  actual  worK  of  the  sur- 
vey extending  from  St.  Francisville  to  Canton  embraced  the  time  between  October 
21  and  November  11.  The  maps  of  the  Mississippi  River  Commission  gave  us  abun- 
dant points  to  check  both  levels  and  alignment,  and  onr  map  was  plotted  first  on  a 
scale  of  1 :  10,000  and  then  reduced  to  a  scale  of  1 :  20,000  and  compared  with  the  Com- 
missiou  map,  the  aj^reement  being  excellent  and  furnishing  a  test  of  the  accuracy  of 
the  survev.  In  filling  out  the  details  of  the  map  it  seemed  to  me  best  to  show  both 
sides  of  the  river  and  all  existing  levees,  from  which  a  better  idea  of  the  problem 
and  of  the  enormous  contraction  the  construction  of  these  levees  will  cause  can  be 
obtained. 

On  the  map  all  lines  actually  run  are  indicated  by  station  numbers  marked  in  red 
figures.  Proposed  levees  which  were  not  projected  until  after  the  completion  of  the 
survey  and  map  are  indicated  in  broad  red  lines.  The  profile  of  these  projected 
portions,  where  the  line  was  not  actually  run,  is  an  approximation  only,  but  suffi- 
ciently accurate,  I  think,  for  the  purpose  of  an  initial  estimate.  The  high-water 
slopes  and  the  crown  of  the  levee  were  placed  at  the  same  height  as  at  opposite 
points  on  the  eaet  side  of  the  river^  the  grade  being  3  feet  above  high  water  of  1892. 
It  was  found  difficult  on  the  west  side  to  obtain  a  sufficient  number  of  accarate  high- 
water  marks,  and  the  very  careful  determination  made  on  the  east  side^  where  the 
water  lines  were  abundantly  shown  upon  the  levee  itself  at  very  short  distances 
apart,  was  considered  better  than  the  use  of  the  scattering  high- water  marks  which 
were  found  between  Alexandria  and  Canton.  The  slope  of  the  river  was  so  well 
determined  on  the  Warsaw-Quincy  Levee  that  it  was  thought  unnecessary  to  attempt 
to  improve  it. 

The  profile  shows  a  continuous  line  from  St.  Francisville,  on  the  Des  Moines  River, 
to  near  Canton,  on  the  Mississippi,  and  the  various  side  lines  ran  np  the  tributaries 
flowing  into  the  Mississippi  between  Alexandria  and  Canton.  It  was  not  found 
practicable,  with  the  means  at  disposal,  to  run  lines  on  both  sides  of  all  these  streams. 
It  can  be  assumed,  however,  without  any  material  error,  that  the  banks  average 
equally  high  on  both  sides,  and  that  the  expense  of  a  levee  on  one  side  would  be  about 
duplicated  on  the  other.  The  tract  of  land  affected  by  these  levees  is  bounded  on 
the  east  by  the  Mississippi  River,  on  the  north  by  the  Des  Moines  River,  and  on  the 
west  bv  the  bluffs  of  the  Mississippi  VaUey,  making  a  triangular  area  of  land  meas- 
uring in  its  widest  part  6^^  miles  and  extending  Arom  Alexandria  to  Canton,  a  dis- 
tance  of  11^  miles.  It  is  an  area  of  unsurpassed  fertility  and  of  inexhaustible  soil; 
the  ground  is  very  flat  and  well  cultivated,  and  the  oomflelds  are  almost  continuous 
all  over  its  extent.    The  Fox  River,  a  stream  of  considerable  size  in  times  of  freshets, 

Digitized  by  LaOOQ  IC 


2128      BEPOBT  OF  THE   CHIEF  OF  BMOINEERS,  U.  a  AXMY. 

divides  this  triftngle  into  two  uiaqaal  parts,  and  onteis  the  Missiasippi  in  two 
months  (or  did  in  former  times),  one  witiiin  one-half  mUe  of  Alexandria  and  the 
other  Jnst  above  Gregory,  Mo.  The  railroad  company,  in  oonstmcting  its  line  from 
Eeoknk  to  St.  Louis,  built  an  embankment  across  the  upper  mouth,  so  that  the  dis- 
charge is  now  entirely  by  the  lower  mouth,  near  Grego^.  Long  ago  the  continual 
freshets  of  the  Fox  and  the  Des  Moines  rivers  led  to  we  construction  of  levees  alone 
these  streams,  and  also  to  some  small  attraopts  along  Honey  and  Sugar  <»eeka  ana 
the  Mississippi  River  front  in  the  vicinity  of  Gregory. 

The  value  of  the  land  for  fanning  purposes  well  Justifies  these  levees,  and  in  a  por- 
tion of  the  area,  at  least,  the  levees  nave  been  maintained  bv  taxation  on  the  lands 
benefited,  under  the  laws  of  the  State  of  Missouri.  The  farming  lands  are  estimated 
as  worth  from  $25  to  $60  per  acre,  and  80  bushels  of  com  and  40  bushels  of  wheat  are 
not  unusual  crops.  The  great  drawback  to  the  land  is  its  extreme  flatness.  Like 
most  alluvial  bottoms,  the  land  is  highest  on  the  margin  of  the  streams,  and  ^vhen 
they  get  out  of  their  banks  and  overflow  the  wide  areas,  which  are  very  slowly 
dram^  off,  they  cause  great  destruction  of  property.  An  adequate  system  of  levees 
which  would  protect  these  lands  from  overflow  would  no  doubt  add  from  $20  to  $90 
per  acre  to  their  value. 

In  considering  the  problem  of  leveeing  these  bottoms  it  must  be  borne  in  mind 
that  there  is  no  suitable  defense  against  the  Mississippi  River  unless  the  levees  are 
closed  at  the  lower  end.  On  the  Lower  Mississippi  it  is  possible  and  ouHtomary  to 
leave  the  lower  end  of  the  district  open,  which  permits  all  the  surface  water  to  drain 
off  as  rapidly  as  possible,  and  in  floods  only  a  comparatively  small  portion  of  the 
district  is  affected  by  backwater.  In  the  present  case  the  districts  are  so  short  and 
the  slopes  so  flat  that  so  soon  as  the  river  gets  over  its  banks  it  inundates  a  great 
part  and  at  very  high  water  eovers  the  whole  area,  and  there  would  be  no  protection 
at  all  unless  the  levees  were  made  continuous.  In  this  case  the  matter  of  adequate 
drainage  becomes  of  importance.  If  large  and  efficient  outlets  are  not  made  the 
rainfall  alone  is  sufficient,  when  hindered  from  flowing  off,  to  submerge  large  por- 
tions of  the  districts.  Within  the  past  few  days  we  have  had  a  rainfall  of  5  inches 
in  forty-eight  hours,  and  it  can  easily  be  seen  that  with  a  closed  levee  about  this 
land  it  would  be  submerged  for  a  long  time  by  such  a  rainfall  if  there  were  not  very 
large  outlets  made  for  the  drainage  water. 

On  the  Warsaw-Quincy  levee  they  have  had  six  48-inoh  pipes  at  the  lower  end  of 
the  Lima  Lake  district  for  several  years,  and  have  found  them  inadequate  to  carry 
off  the  water.  They  have  recently  added  four  more  pipes  of  the  same  size,  making 
ten  in  all,  and  even  with  this  increased  area  of  outlet  it  is  entirely  too  small  to  save 
the  lower  end  of  the  district  from  inundation  in  times  of  prolonged  wet  weather. 

I  have  considered  it  advisable  to  separate  the  upper  district,  cut  off  by  Fox  River, 
from  the  lower  end,  calling  one  the  Egyptian  levee  district,  and  the  ouier  Gregory 
district,  and  to  treat  them  separately. 

Egyptian  Iwee  dUtriot, — Ihis  district,  between  the  Fox  and  the  Des  Moines  rivers, 
is  the  more  valuable  of  the  two.  It  was  the  first  settled  and  is  the  most  cultivated. 
The  so-called  Egyptian  levee  protects  it  from  the  floods  of  the  Des  Moines  River,  and 
the  levee  on  the  north  side  of  the  Fox  River  protects  it  from  the  Fox.  These  levees 
are  of  good  dimensions,  and,  in  the  opinion  of  the  inhabitants  and  landowners  with 
whom  I  have  conversed,  are  sufficient  for  their  purpose  and  can  be  maintained  by 
their  system  of  taxation,  provided  the  Egyptian  levee  is  protected  against  the  erosion 
of  the  banks  of  the  Des  Moines  River.  Both  of  these  levees  were  built  under  the 
laws  of  the  State  of  Missouri,  and  are  maintained  by  taxation. 

The  Egyptian  levee  is  about  91  miles  long,  and  extends  from  St.  Francisville  to 
Alexandria.  As  will  be  seen  on  the  map,  the  Des  Moines  River  at  each  bend  has  in 
time  past  encroached  upon  the  levee  and  destroyed  it,  and  the  portions  of  aban- 
doned levee,  with  the  newer  constructions  farther  back,  are  plainly  shown.  The 
Des  Moines  River  is  a  rapid  stream,  with  a  much  greater  slope  than  the  Upper  Mis- 
sissippi, and  with  banks  of  a  more  yielding  nature.  The  map  shows  in  dotted  lines 
the  position  of  the  river  bank  when  the  old  Government  land  survey  was  made. 
To  give  stability  to  the  bed  of  the  Des  Moines  River  seems  to  be  the  simplest  way 
of  protecting  the  Egyptiiin  levee,  and  this  means  riprapping  the  shore  of  each  bend 
where  it  approaches  the  levee. 

The  language  of  the  act  providing  for  these  surveys  is  such,  however,  that  it  was 
thought  best  to  project  the  levee  as  far  down  as  Canton,  in  order  to  satisfy  any 
doubt  as  to  what  was  actually  meant.  It  will  be  seen  that  adopting  the  grades  of 
the  levee  (3  feet  above  high  water  of  1892)  on  the  east  side  of  the  river,  it  will  be 
necessary  to  rebuild  and  strengthen  about  1^  miles  of  the  Egyptian  levee  and  to 
build  a  new  levee  from  Alexandria  to  some  point  below. 

I  am  satisfied,  after  studying  the  matter,  that  if  we  are  to  prevent  the  Fox  River 
from  overflowing  its  banks  the  simplest  nnd  least  expensive  method  will  be  to  divert 
it  from  its  present  course  and  let  it  discharge  at  its  upper  mouth,  near  Alexandria. 
This  will  vastly  reduce  the  amount  of  levee  and  cross  levee  neoessary  to  keep  the 
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riyer  within  bounds,  and  will  ftnnish  a  better  outlet  in  time  than  the  present  on«^ 
shortening  its  lenarth  several  miles,  and  consequently  giving  it  a  steeper  slope. 

I  have  projected  the  crest  of  the  levee  on  a  level  line  ttom  the  Mississippi  to  inter- 
sect with  the  levees  of  the  Fox  and  Des  Moines  rivers  already  existing.  These 
levees  seem  to  be  sufficiently  high  and  strong  to  restrain  tbe  floods  which  obtain  on 
these  streams.  These  floods  last  only  a  few  days  at  a  time,  and  are  quite  different 
in  their  effect  and  in  the  means  required  to  withstand  them,  from  the  prolonged 
floods  of  the  Mississippi,  which  cause  the  levees  to  become  rotten  and  water-soaked, 
and  thev  should  consequently  be  given  the  greater  cross  section.  I  consider  that  the 
aTallable  means  are  sufficient  to  maintain  the  side  levees  as  they  have  been  main- 
tained heretofore,  and  my  estimate  is  based  on  this  assumption. 

The  city  of  Alexandria,  it  will  be  seen  by  inspection  ox  the  map,  is  in  a  position 
to  be  flooded  should  the  Des  Moines  levee  break,  and  also,  tliough  in  a  lesser  degree, 
in  case  of  a  break  in  the  Fox  River  levee  in  the  western  part  of  the  district.  The 
embankment  of  the  Keokuk  and  Western  Railway,  although  it  has  16  trestles  in  it, 
so  confines  the  water  when  a  break  in  the  levee  occurs  on  the  Des  Moines  River  side 
that  tho  water  rushes  into  Alexandria  and  floods  the  town ;  and  it  is  feared  that,  if 
a  levee  is  built  connecting  the  Egyptian  and  Fox  River  levees,  the  floods  will  be 
increased  unless  liberal  provision  is  made  for  the  escape  of  water.  Accordingly,  I 
have  provided  in  my  estimate  for  an  outlet  42  feet  wide  by  6  feet  high,  to  be  built 
of  masonry  or  iron,  and  I  do  not  think  it  will  be  too  large.  The  area  of  the  Egyp- 
tian levee  district  is  11,000  acres. 

Gregory  d<«<rict.— This  district,  extending  from  the  upper  mouth  of  the  Fox  River 
to  near  Canton,  is  similar  in  character  and  in  the  disposition  of  the  ground  to  the 
BjSTP^iftn  district.  It  is,  however,  traversed  by  Honey  Creek  and  Sugar  Creek,  both 
or  which  in  times  of  flood  carry  considerable  water,  although  far  less  than  the  Fox 
River.  If  the  plan  of  diverting  Fox  River  and  causing  it  to  discharge  by  the  old 
upper  mouth  is  carried  out,  we  will  have  to  remove  the  railroad  embankment  which 
crosses  the  former  upper  channel  of  Fox  River  and  build  in  its  place  a  bridge,  besides 
moving  or  rebuilding  the  wagon  bridge  across  Fox  River. 

The  area  of  the  district  is  21,500  acres,  and  the  value  of  the  land  is  but  little  less 
than  that  in  the  Egyptian  levee  district.  So  far  as  I  can  learn,  the  levees  in  this 
district  have  been  built  with  private  means.  Those  on  the  south  side  of  Fox  River 
and  on  the  two  creeks  mentioned  are  not  so  large  nor  so  well  constructed  as  those  in 
the  Egyptian  levee  district,  and  are  built  with  the  idea  of  protecting  private  ground 
and  not  located  in  many  oases  with  Judgment  or  with  regard  to  nermanency.  There 
are  about  H  miles  of  levee  extending  from  Gregory  southward,  which  was  built  at  the 
expense  of  one  man.  This  is  a  fairly  good  levee,  although  its  grades  are  verv  uneven. 
It  IS  built  about  80  feet  back  from  the  river,  and  is,  in  this  particular  case,  safe  enough, 
as  nearly  the  whole  length  of  it  is  defended  by  a  riprap  shore  protection  put  in  by 
the  United  States  for  the  regulation  of  the  Mississippi  River.  Our  line,  as  a  rule, 
was  kept  back  about  250  feet  from  the  river.  At  the  village  of  Gregory  the  river 
bank  is  now  so  near  the  houses  that  there  is  little  room  for  a  Tevee,  excepting  on  the 
extreme  verge  of  the  river,  unless  we  go  back  of  the  town  and  leave  the  houses 
unprotected.  Our  estimate  is  for  a  levee  baok  of  the  town,  but  it  will  not  eost  any 
more  to  put  it  on  the  river  bank. 

The  railroad  embankment  in  both  of  these  districts  is  too  low  to  serve  as  a  levee. 
Being  submerged  at  high  water,  and  being  composed  largely  of  loose  rock,  it  is  unfit 
for  levee  purposes.  It  does  not  seem  worth  while,  therefore,  to  attempt  to  use  any 
part  of  tnis  embankment  for  a  levee.  It  would  be  very  expensive  to  attempt  to 
raise  the  track  and  make  the  levee  water-tight,  and  hence  its  use  has  not  been 
considered. 

The  survey  was  stopped  at  a  point  about  4  miles  above  Canton,  as  the  binflb  at  that 
point  are  so  near  the  nver  that  a  levee  was  not  considered  necessary. 

The  treatment  of  Honey  and  Sugar  creeks  is  a  problem.  The  original  line  of  survey 
•hows  that  Honey  Creek  formerly  ran  through  tne  center  of  the  district  and  drained 
off  in  the  slough  behind  Tnlly  Island.  The  levees  built  in  recent  years  have  cut  off 
this  water  and  diverted  it  into  Sugar  Creek,  the  two  together  flowing  into  Fox  River 
after  uniting.  To  provide  for  the  drainage  of  these  streams,  my  plan  contemplates 
a  large  outlet  at  the  present  mouth  of  Fox  River,  which  will  no  longer  be  occupied  by 
that  river,  and  the  bed,  from  150  feet  to  SOO  feet  wide,  will  form  a  reservoir  for  equal- 
izing the  flow  of  water  and  allowing  it  to  escape  by  the  outlet  before  damage  is  done. 
Of  course,  when  tiie  Mississippi  is  high,  this  water  will  seek  an  outlet  at  the  south. 
A  similar  outlet  is  contemplated  at  tne  end  of  the  district,  near  the  head  of  TuUy 
Island.  All  three  outlets— that  is,  the  one  in  the  Egyptian  Levee  district  and  the 
two  in  this  district— are  proposed  of  the  same  dimensions,  namely,  252  square  feet  of 
area. 

It  is  probable  that  the  interpretation  of  the  law  of  Congress  is  satisfied  by  tha 
survey  and  plan  extending  from  Fox  River  LoTee  vound  to  the  Egyptian  Levee, 
j^Q  97 ^134 
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This  restricts  very  maeh  the  aaoont  of  work  eontem^Ated  and  will  iiapioTo  the 
Egyptian  Levee  district  alone. 

No  estimate  is  made  for  land  damages.  It  is  piesomed  that  the  land  will  be 
donated,  although  it  is  a  question  whether  this  will  be  done.  I  find  a  great  diTersitj 
of  ofMnion  among  the  owners  of  the  land  along  the  bottoms,  many  holding  that  tlw 
damage  from  seepage  and  rainfall  restrained  by  the  lerees  from  fiowing  off  mors 
than  counteracts  the  benefit  derired  from  the  protection  of  the  land  against  the 
occasional  oocurrMice  of  high  water.  Farmers  tell  me  that  they  lose  about  one  erop 
in  seven  by  high  water  from  the  Mississippi,  and  that  the  benefit  to  the  land  frtnn 
the  silt  deposited  more  than  compensates  for  the  lorn  of  an  occasional  crop.  Tlie 
June  rise,  which  usually  is  the  one  most  feared,  does  not  always  occur,  and  even 
when  it  does  it  frequently  drains  off  in  time  to  plant  and  mature  some  one  of  the 
many  different  crops  for  which  the  land  is  well  adapted. 

Where  a  new  levee  is  to  be  built  or  old  levees  stren^hened,  estimates  are  made  for 
a  4-foot  crown  and  slopes  of  1  in  3  and  1  in  2  on  the  nver  and  land  side  of  the  leveesy 
respectively. 

EstinMiefar  €urtiJMal  hunk  to  preremi  orerjiow  of  wf9t  iaak  q/  Jftsmatfgii  Biver  ai  ike 
Efjfpium  Lecee  and  (slwem  Alexnndria  mmd  Camton, 

1.  Ej^ptian  Levee  district : 

&,50G  cubic  yards  earthworiL,  repairing  and  strengthening  Egyptian 

Levee,  at  15  cents $8, '596 

33,629  cubic  yards  earthworiL  in  new  levee  from  east  end  of  £g3rptian 

Levee  to  upper  mouth  of  Fox  River,  at  15  cents 5,011 

109,654  cubic  yards  earthwork,  repairing  Fox  River  Levee  (north  side) 
and  building  new  levee  to  Mississippi  River  at  upper  mouth  of  the  Fox 

River,  at  15  cents 16,448 

14,000  linear  feet  of  shore  protection  on  Des  Moines  River,  at  f2.50 35, 000 

Outlet  sluice  of  masonry,  openings  252  square  feet 90, 000 

Engineering  and  contingencies,  about  15  per  cent 11, 962 

Total 92,660 

2.  Gr^ory  district : 

577, 521  cubic  yards  earthwork,  from  upper  mouth  of  Fox  River  to  Can- 
ton, at  15  cents $86,^28 

170,552  cubic  yards  earthwork,  on  south  side  of  Fox  River,  repairing  old 

levee  and  building  new  one,  at  15  cents 25,S83 

15,000  cubic  vards  excavation  in  old  bed  of  Fox  River,  at  15  cents 2,250 

Two  outlet  sluices  of  masonry,  252  feet  openings,  one  at  Fox  River,  the 

other  near  Canton 40,600 

Steel  bridge  for  railroad  at  upper  month  of  Fox  River 10, 600 

Moving  county  bridge  to  hew  location 4,'660 

Engineering  and  contingencies,  about  15  per  cent 25,099 

Total 198,560 

Very  respectfully,  M.  Meigs, 

UmUdd  8t4tte$  Civil  Enginmr, 
Lieut.  Col.  W.  R.  King, 

Corp§  of  Enffineers,  XT.  8,  A. 


X  II, 

SURVEY  OF  WEST  SIDE  OF  MISSISSIPPI  RIVER  FROM  THE  BLUFF  ABOVE 
THE  CITY  OF  FORT  MADISON  TO  THE  MOUTH  OF  SKUNK  MVER,  IOWA, 
WITH  A  VIEW  OF  IMPROVING  THE  NAVIGATION  BY  PREVENTING  THE 
OVERFLOW  OF  THE  NATURAL  AND  ARTIFICIAL  BANKS  AKD  BY  DEEP- 
ENING  THE  CHANNEL. 

[Printed  in  House  Doo.  No.  148,  Fifty-fonrth  CongnaB,  aeoond  ■Mslon.] 

Opfiob  OP  THE  Chief  of  Evginbkbs, 

United  States  Abmy, 
Washingtony  D,  0.,  December  29^  1896. 
SiB:  The  river  and  harbor  act  of  Jane  3, 1896,  contains  an  approfni- 
"4on  for  improving  Mississippi  Biver  from  St.  Paol  to^Hie  mo&thi  of  the 
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Missouri  Biver,  and  provides  tbat  out  of  this  appropriation  the  Secre 
tary  of  War  shall  cause  certain  surveys  to  be  made,  among  which  is 
the  following: 

On  the  west  sideof  said  river  from  the  bluff  above  the  city  of  Madison,  Lee  Connty, 
in  the  State  of  Iowa,  along  the  west  bank  of  said  river  to  the  month  of  Skunk  Bivox, 
in  said  Lee  County,  •  •  *  with  a  view  of  imnroving  the  navigation  by  prevent- 
ing the  overflow  of  tho  natural  and  artificial  banks  and  by  deepiog  the  channel. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  Lieut.  Gol.  W.  B.  King,  Corps  of  Engineers,  and  I  have 
now  the  honor  to  submit  the  accompanying  copy  of  report  of  Decem- 
ber 23, 1896,  with  map,*  by  that  officer,  giving  the  results  of  the  survey 
made  during  the  month  of  November,  1896. 

The  project  submitted  by  Oolonel  King  contemplates  the  construction 
of  levees  about  18  miles  long,  and  he  estimates  the  cost  at  $135,635. 

He  states  the  advantages  to  be  derived  from  the  proposed  levee  as  a 
protection  to  land  subject  to  overflow^  but  is  of  opinion  that  the  con- 
struction of  such  banks  as  proposed  will  not  be  of  any  benefit  to  navi- 
gation, and  in  this  opinion  I  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that  if  this  work  is 
to  be  undertaken  by  the  Geiteral  Government  the  right  of  way  should 
be  donated  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaighill, 
Brig.  Oen.y  Ohief  of  EngxTieerB. 
Hon.  Daniel  8.  Lamont, 

Secretary  of  War. 


bepobt  of  lebut.  col.  w.  b.  kino,  oobps  of  bnainbebs. 

United  States  Engineeb  Office, 

Bock  Island,  III.,  December  23^  1696. 
Genebal  :  The  river  and  harbor  act  of  June  3, 1896,  contains  the 
following  item : 

And  the  Secretary  of  War,  out  of  the  money  herein  appropriated  and  authorized  to 
be  expended  for  the  improvement  of  the  Mississippi  Kiver  from  8t.  Paul  to  the  month 
of  the  Missouri  Biver,  shaH  oause  surveys  to  be  made  and  cost  of  improvements  to  be 
estimated  as  follows: 

*  *  *  On  the  west  side  of  said  river  from  the  bluff  above  the  city  of  Madison, 
Lee  County,  in  the  State  of  Iowa,  along  the  west  bank  of  said  river  to  the  mouth  of 
Skunk  Biver,  in  said  Lee  County,  *  *  *  with  a  view  of  improving  the  navijja- 
tion  by  preventing  the  overflow  of  the  natural  and  artificial  banks  and  by  deepening 
the  channel. 

By  letter  of  the  Chief  of  Engineers^  dated  June  17, 1896,  this  survey 
was  assigned  to  me.  My  understanding  of  the  intentions  of  Congress 
in  ordering  this  survey  is  that  the  Government  desires  an  estimate  of 
the  cost  of  preventing  the  overflow  of  the  west  bank  of  the  river  between 
the  points  named  by  the  erection  of  artificial  banks  where  needed. 

This  survey  was  made  during  the  month  of  November,  1896,  by  a 
small  party  in  charge  of  Assistant  Engineer  C.  W.  Durham,  assisted  by 
Inspector  E.  E.  Barrett  and  a  portion  oi  the  crew  of  the  U.  S.  snag  boat 
O&neral  Barnard. 

Transit  and  level  lines  were  run  from  a  point  above  high  water^  at  the 

*  Not  reprinted.  Printed  in  House  Doc.  No.  148,  Fifty-Fourth  Congress,  second 
session. 
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foot  of  the  bluffs  on  the  south  side  of  Skunk  Biver,  along  the  south  bank 
of  Skunk  Eiver  to  the  Mississippi  Eiver;  thence  along  the  west  bank  of 
the  Mississippi  Biver  to  the  bluffs  about  2  miles  above  Fort  Madison. 
The  Skunk  Biver  line  is  8  miles  in  length,  and  a  cross  levee  for  this 
distance  is  needed  to  accomplish  the  result  desired. 

A  great  number  of  bench  marks  were  established^  many  high-water 
marks  and  water  surfaces  were  taken,  and  calculations  were  made  of 
the  discharge  of  the  yarious  small  creeks  and  sloughs  to  be  crossed  by 
the  levees. 

An  earthen  bank  is  proposed  and  estimated  for,  with  a  4-foot  width 
of  crown,  and  a  sloi>e  of  3  to  1  on  the  river  side  and  2  to  1  on  the  land 
side,  these  dimensions  being  considered  best  for  this  part  of  the  river, 
having  been  successfully  used  for  many  years  in  the  Sny  Island  Levee 
and  in  the  Warsaw  to  Quincy  Levee.  The  grade  of  the  top  of  the  bank 
is  placed  at  3  feet  above  high  water  of  1888,  which  is  the  standard  high 
water  for  this  vicinity,  it  having  been  higher  in  that  year  than  in  any 
since  1851.  The  average  height  of  artificial  bank  will  be  about  9  feet 
and  its  length  18  miles. 

One  drainage  outlet  will  be  necessary,  at  the  mouth  of  Green  Bay, 
and  the  probable  cost  of  the  necessary  culvert  pipes  and  masonry  is 
included  in  the  estimate. 

It  is  suggested  that,  as  in  the  case  of  the  Flint  Greek  to  Iowa  Biver 
Levee  (now  in  course  of  construction),  right  of  way  should  be  donated 
to  the  United  States  if  this  work  is  undertaken.  Landowners  have 
already  built,  here  and  there,  small  pieces  of  levee  for  their  own  special 
protection,  but  it  is  inadvisable,  on  account  of  their  location,  to  use 
these  old  levees  in  building  the  new  one. 

The  accoinpanying.tracing  gives  the  located  line  in  plan  and  profile, 
with  sufficient  topography,  bench  marks,  grade  elevations,  high-water 
marks,  etc.,  for  a  full  understanding  of  the  subject.  There  are  also  on 
the  tracing  a  detailed  estimate  of  quantities  and  a  small-scale  map 
showing  the  river  and  country  adjacent. 

EstimaU  fw  artifloial  hank  to  prevent  overflow  of  the  weet  hank  of  the  MUeUeippi  Biver 
hetiween  Fort  Madison  and  the  Skunk  Eiver, 

893,566  cable  yardii  earthwork,  inoludiug  engineering  and  contingenoies, 

at  15  cents  per  cubic  yard $134,036 

Drainage  pipes  at  Green  Bay,  with  valvea  and  neoeaeary  stonework 1, 600 

Total 135,635 

While  I  am  not  of  the  opinion  that  the  construction  of  such  banks 
as  are  herein  pro{>osed  will  be  of  any  benefit  to  navigation,  yet  it  may 
perhaps  be  of  interest  to  submit  some  figures  concerning  the  advantage 
to  the  land  inclosed.  The  area  of  land  which  will  be  more  or  less  bene- 
fited by  the  construction  of  the  proposed  levee  is,  approximately,  15,600 
acres.  A  great  part  of  this  land  is  at  present  quite  valuable,  lying 
tolerably  high  and  being  partially  protected  by  old  levees;  but  it  is 
thought  that  the  appreciation  which  would  result  from  the  construction 
of  a  new  and  permanent  levee  would  be,  on  an  average,  about  $15  per 
acre,  or  $234,000. 

Attention  is  invited  to  the  fact  that  about  8  miles  of  the  proposed 
levee  is  on  the  Skunk  River,  the  construction  of  which  appears  neces- 
sary to  prevent  overflow  of  the  entire  area  in  question.  It  may  be  that 
at  no  distant  day  the  improvement  or  protection  of  the  banks  of  the 
Skunk  Biver  will  become  necessary  to  prevent  undermining  the  levees. 
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This  has  occurred  upon  the  Iowa  Kiver,  and  considerable  expense  has 
been  involved  in  riprapping  the  banks  of  that  stream  to  protect  our 
levees. 

Very  respectfully,  your  obedient  servant, 

W.  R.  Kino, 
Lieut  C0I.J  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Craighill, 

Chief  of  Engineers^  U.  8.  A 


X  la. 


survey  OF  WEST  BANK  OF  MISSISSIPPI  RIVER  FROM  MOUTH  OF  IOWA 
RIVER  TO  MUSCATINE,  IOWA,  WITH  A  VIEW  OF  IMPROVING  THE  NAVI- 
GATION BY  PREVENTING  THE  OVERFLOW  OF  THE  NATURAL  AND 
ARTIFICIAL  BANKS  AND  BY  DEEPENING  THE  CHANNEL, 

[Printed  In  House  Doe.  No.  208,  Pifly-fonrth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  January  19^  1897. 
Sir:  The  river  and  harbor  act  of  Jnue  3, 1896,  contains  an  appropri- 
ation for  improving  the  Mississippi  River  from  St.  Paul  to  the  moutli  of 
the  Missouri  River,  and  provides  that  out  of  this  appropriation  the  Sec- 
retary of  War  shall  cause  certain  surveys  to  be  made,  among  which  is 
the  following: 

Along  the  west  bank  of  the  MissiMippi  Riyer  from  the  month  of  the  Iowa  River, 
in  Lonisa  County,  to  the  citv  of  Mnscatine,  in  Mascatine  Count}',  Iowa,  with  a  view  of 
improving  the  navig^ation  by  preventing  the  overflow  of  the  natural  and  artificial 
banks  and  by  deepening  the  channel. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to  the 
charge  of  Lieut.  Col.  W.  R.  King;  Corps  of  Engineers,  and  I  have  now  the 
honor  to  submit  the  accompanying  copy  of  report,  dated  the  2d  instant, 
with  map,*  by  that  officer,  giving  the  results  of  the  survey  made  dur- 
ing the  months  of  September  and  October,  1896. 

The  project  submitted  by  Colonel  King  contemplates  the  construction 
of  a  levee  about  24^  miles  long,  and  he  estimates  the  cost  at  $139,800. 

He  states  the  advantages  to  be  derived  from  the  proposed  levee  as  a 
protection  to  land  subject  to  overflow,  but  is  of  opinion  that  the  con- 
struction of  such  banks  will  not  be  of.  any  benefit  to  navigation,  and  in 
this  opinion  1  concur. 

Attention  is  invited  to  Colonel  King's  suggestion  that,  if  this  work  is 
to  be  undertalien  by  the  General  Government,  right  of  way  should  be 
donated  to  the  United  States. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Gbaighill, 
Brig.  Oen.^  Chief  of  Engineers. 

Hon.  DANIEL  S,  Lamont, 

Secretary  of  War. 

*Not  reprinted.  Printed  in  Hoose  Doc.  No.  208|  Fifty-fourth  Congress,  seoond 
session. 
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sepobt  of  lieut.  col.  w.  b.  kino,  gobps  of  engiksebs. 

United  States  Enoineeb  Office, 

Bock  Islandj  IHj  January  2j  1897. 
Oenebal  :  The  river  and  harbor  act  of  June  3, 1896,  oontains  the  fol- 
io wiog  item: 

And  the  Secretary  of  War,  out  of  the  money  herein  appropriated  and  antborized 
to  be  expended  for  the  improvement  of  the  Mississippi  Biver  from  St.  Paal  to  the 
month  of  the  Missonri  River,  shall  cause  surveys  to  be  made  and  ooet  of  improvements 
to  be  estimated,  as  follows : 

*  *  *  Along  the  west  bank  of  the  Mississippi  Biver  from  the  month  of  the  Iowa 
River,  in  Louisa  County,  to  the  city  of  Mnseatine,  in  Muscatine  County,  Iowa,  with 
a  view  of  improving  the  navigation  by  preventing  the  overflow  of  the  natural  and 
artificial  bauKS  and  by  deepening  the  channel. 

By  letter  of  the  Chief  of  Engineers,  dated  Jane  17, 1896,  this  sarvey 
was  assigned  to  me.  My  nnderstanding  of  the  intentions  of  Congress  in 
ordering  this  survey  is  that  tlie  Government  desires  an  estimate  of  the 
cost  of  preventing  the  overflow  of  the  west  bank  of  the  river  between 
the  ]:)oints  named  by  the  erection  of  artificial  banks  where  needed. 

The  sarvey  was  made  daring  the  months  of  September  and  October, 
1896,  by  a  small  party  in  charge  of  Assistant  Engineer  C.  W.  Durham, 
assisted  by  Inspector  E.  E.  Barrett  and  a  portion  of  the  crew  of  the 
U.  8.  snag  boat  General  Barnard. 

Transit  and  level  lines  were  ran  from  a  point  above  high  water  just 
outside  of  the  corporation  limits  of  Muscatine,  along  the  western  and 
southern  limits  of  the  city,  to  the  Mississippi  Kiver;  thence  along  the 
west  bank  of  the  river  to  the  mouth  of  the  Iowa  River,  and  along  the 
north  bank  of  the  Iowa  River  to  a  point  above  high  water  at  the  fiwt 
of  the  bluffs  near  Toolsboro.  An  old  levee,  built  by  the  proi>erty 
owners,  runs  from  South  Muscatine  to  Port  Louisa.  This  was  followed 
closely,  and  the  estimate  covers  the  cost  of  enlarging  and  raising  the 
old  embankment  wherever  it  seems  advantageous  to  use  it. 

A  great  namber  of  bench  marks  were  established,  many  high-water 
marks  and  water  sarfaces  were  taken,  and  calcnlations  were  made  of 
tlie  discharge  of  the  various  small  creeks  and  sloughs  to  be  crossed  by 
the  levee. 

An  earthen  bank  is  prox>08ed  and  estimated  for,  with  a  4-foot  width 
of  crown  and  a  slope  of  3  to  1  on  the  river  side  and  2  to  1  on  the  land 
side,  these  dimensions  being  considered  best  for  this  part  of  the  river, 
having  been  successfully  used  for  many  years  in  the  Sny  Island  Levee 
and  in  the  Warsaw  to  Quincy  Levee.  The  grade  of  the  top  of  the  bank 
is  placed  at  3  feet  above  high  water  of  1892,  which  is  the  standard  high 
water  for  this  vicinity,  it  having  been  higher  in  that  year  than  in  any 
since  1851.    The  length  of  this  levee  will  be  about  24J  miles. 

One  drainage  outlet  will  be  necessary  at  the  mouth  of  Muscatine 
Slough,  a  short  distance  above  the  Iowa  River.  Another  outlet,  in 
vicinity  of  Port  Louisa,  has  already  been  provided  by  the  builders  of 
the  old  levee.  The  probable  cost  of  the  necessary  culvert  pipes  and 
masonry  for  the  outlet  at  the  foot  of  Muscatine  Slough  is  included  in  the 
estimate. 

It  is  suggested  that,  as  is  the  case  of  the  Flint  Greek  to  Iowa  River 
Levee  (now  in  course  of  construction),  right  of  way  should  be  donated  to 
the  United  States  if  this  work  is  undertaken. 

The  accompanying  tracing  gives  the  located  line  in  plan  and  profile, 
with  sufficient  topography,  bench  marks,  grade  elevations,  high- water 
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marks,  etc.,  for  a  fall  understanding  of  the  subject.  There  are  also  on 
the  tracing  a  detailed  estimate  of  quantities  and  a  small  scale  map  show- 
ing the  river  and  country  adjacent. 

Estimate  far  arHJMal  hank  to  prevent  overflow  of  the  weet  hank  of  the  MUeieeippi  River 
from  the  Iowa  River  to  Mueeatine. 

915,997  onbic  yardB  earthwork,  including  engineering  and  contingencies,  at 

15  cents  per  onbio  yard $187,400 

Drainage  pipes,  with  valves  and  necessary  stonework 2,400 

Total 139,800 

While  I  am  not  of  the  opinion  that  the  construction  of  such  banks 
as  are  herein  proposed  will  be  of  any  benefit  to  navigation,  yet  it  may 
perhaps  be  of  interest  to  submit  some  figures  concerning  the  advantage 
to  the  land  inclosed.  Between  Muscatine  and  Port  Louisa  there  are 
22,000  acres  partially  protected  by  the  existing  levee,  which  withstands 
all  but  very  high' stages  of  the  river.  This  land  is  now  worth  probably 
915  per  acre,  on  an  average,  and  the  raising  and  strengthening  of  this 
levee  so  as  to  insure  full  and  permanent  protection  against  floods  would 
probably  increase  its  value  about  $15  per  acre,  or  $330,000. 

Between  Port  Louisa  and  the  Iowa  Biver  there  is  no  levee  at  present, 
and  an  entirely  new  one  will  have  to  be  built.  In  this  section  there  are 
only  6,000  acres  of  land  to  be  benefited,  but  the  appreciation  in  this 
case  will  be  from  $2  to  $25  per  acre,  or  $138,000.  The  total  benefit, 
therefore,  to  land  in  both  sections  will  be  about  $468,000. 

Attention  is  invited  to  the  fact  that  the  lower  10  miles  of  the  pro- 
posed levee,  from  Port  Louisa  to  and  up  the  Iowa  Biver,  will  inclose 
only  6,000  acres  of  land,  but  will  require  about  639,000  cubic  yards  of 
embankment,  which  will  cost,  with  the  necessary  outlet  culverts,  about 
$83,000.  The  upper  15  miles,  incorporating  the  old  levee,  will  oenefit 
22,000  acres  of  land  and  will  cost  about  $57,000.  About  2  miles  of  the 
lower  end  is  on  the  Iowa  Biver,  whioh  may  cause  trouble  and  expense 
from  caving  banks. 

Very  respectfully,  your  obedient  servant, 

W.  B.  Kino, 
Lieut  OoLj  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Oeaighill, 

Chief  of  Engineers^  U.  8.  A. 
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APPENDIX  Y. 


CONSTRUCTION  OF  RESERVOIRS  AT  HEAD  WATERS  OP  MISSISSIPPI 
RIVER;  IMPROVEMENT  OP  RIVERS  IN  WISCONSIN  AND  MINNESOTA 
TRIBUTARY  TO  MISSISSIPPI  RIVER,  AND  OP  RED  RIVER  OF  THE  NORTH, 
MINNESOTA  AND  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT 
ST.  PAUL, 


BEPORT  OF  LIEUT.  COL.  W.  A.  JOHHSS,  CORPS  OF  ENaiNEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROYBBfXNTS. 


1.  Constmotion   of  reBeryoini   at   head 

waters  of  Mississippi  River. 

2.  Operating  and  care  of  reservoirs  at 

head  waters  of  Mississippi  River. 
8.  Chippewa    River,    inclaaing   Yellow 
Banks,  Wisoonsin. 


4.  St.  Croix  River,  Wisconsin  and  Min- 

nesota. 

5.  Minnesota  River,  Minnesota. 

6.  Red  River  of  the  North,  Minnesota 

and  North  Dakota. 

7.  Ganging  Mississippi  River  at  or  near 

St.  Paul,  Minnesota. 


BXAMINATIONS. 


8.  Mille  Lacs  Lake,  Minnesota. 

9.  Otter  Tail  Lake  ftnd  Otter  TaU  Riyer, 

Minnesota. 


10.  Red  Lake  and  Red  Lake  River,  Min- 
nesota. 


United  States  Engineer  Office, 

St.  Paul^  Minn.y  July  15,  1897. 
General:  I  have  the  honor  to  transmit  herewith  reports  upon  tiie 
works  for  improvement  of  rivers  in  my  charge  for  the  fiscal  year  ending 
June  30, 1897. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

W,  A.  Jones, 
LieuU  O0I.J  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Okie/ of  UngineerSj  U.  8.  A. 


Y  I. 

CONSTRUCmON    OP   RESERVOIRS   AT    HEAD   WATERS   OP   MISSISSIPPI 

RIVEB. 

The  reservoir  project  is  the  outcome  of  surveys  and  examinatioiip  in 
1869, 1874, 1878,  and  1879,  the  results  of  which  are  published  in  appen- 
dixes to  various  annual  reports  of  the  Chief  of  Engineers.    The  r6sum6 
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of  the  subject  is  given  in  the  report  of  the  Board  of  Engineers,  printed 
in  Appendix  A  A  to  the  Annual  Report  of  the  Chief  of  Engineers  for 
1887. 

From  the  results  of  the  surveys  and  examinations  just  noted,  and 
further  examinations  in  1880,  the  first  cost  of  constructing  forty-one 
reservoir  dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083.50, 
exclusive  of  that  of  land  damages,  whiek  could  not  be  given  in  advance. 
(See  p.  1781,  Appendix  W  to  the  JBeport  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an 
appropriatioB  for  the  construction  of  a  reservoir  dam  at  Lake  VTinni- 
bigoshish,  made  by  act  of  Congress  approved  June  14,  that  year.  For 
the  reasons  given  in  the  Annual  Beport  for  1886  the  work  of  constnic- 
tion  was  commenced  and  has  been  continued  in  Minnesota. 

The  project  has  for  its  object  the  construction  and  maintenance  of 
reservoirs  at  the  head  waters  of  the  Mississippi  River,  in  the  State 
of  Minnesota,  for  the  purpose  of  collecting  the  surplus  water,  princi- 
pally from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be 
systemutically  released  so  as  to  benefit  navigation  upon  the  Mississippi 
River  below  the  dams  and  as  far  down  as  Lake  Pepin.  Reduction  of 
heights  of  floods  in  localities  immediately  below  the  dams  is  expected 
to  obtain  to  some  extent,  but  control  of  extended  floods  or  freshets  is 
not  expected. 

There  are  five  completed  reservoirs,  viz: 

At  Lake  WiDnibigoshish,  completed  in  1883-84;  capacity,  45,024,000,000  cable  feet. 
At  Leech  Lake,  completed  in  1884;  capacity,  33,094,000,000  cubic  feet. 
At  Pokegama  Falls,  completed  in  1884;  lift  of  dam  increased  in  1889;  oapaoity, 
4,700,000,000  cubic  feet. 
At  Pine  River,  completed- in  1886;  capacity,  7,500,000,000  cubic  feet. 
At  Sandy  Lake,  completed  in  1895;  capacity,  3,158,000,000  cubic  feet. 

The  constmction  of  a  sixth  reservoir  at  Qnll  Lake,  Minnesota,  has 
been  anthorized. 

Eules  and  regulations  controlling  the  nse  and  administration  of  the 
reservoirs  were  approved  by  the  Secretary  of  War  February  21, 1889, 
and  printed  on  pages  1830  and  1831,  Appendix  Y,  Annual  Report,  1896. 

The  cost  of  the  reservoir  system  at  head  waters  of  the  Mississippi 
River  has  been  $8.78  per  million  cubic  feet  storage  capacity.  This 
includes  the  whole  cost  of  maintenance  and  repairs  up  to  "June  30, 1896. 
For  a  comparison  of  cost  the  following  table  has  been  prepared  from 
figures  given  in  the  report  of  the  State  engineer  and  surveyor,  State  of 
New  York,  1895. 

Ccat  of  reservoir  eyateme. 


Bear  Valley  Reservoir,  California , 

Bbatgur  Keservoir,  India 

LongValley  Keeervoir,  California 

Erkuk  Betervoir,  India 

Sweetwater  Reeervoir,  California , 

Hemniet  Valley  Keservoir,  California 

Perlar  BeMrvoir«  India 

Betwa  Reseryoir,  India 

Geneeee  River  Resen'oir,  New  York 

Upper  Hndaon  storage  system^  Kew  York 


Storsf^ 

capacity 

(in  million 

feet). 


1,766 
5,510 
1,433 
3,315 
784 
6,111 
€,969 
1.603 
7,700 
41,598 


Cost  per 

million 

cubic  feet 


$121.67 

73.46 

50.73 

91.83 

938.70 

299.16 

106.76 

204.26 

aSll.  69 

a62.69 


«  Estimated. 
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Since  February  1,  1895,  the  expense  of  the  eare  and  maintenance  of 
the  completed  reservoirs  has  been  paid  out  of  the  appropriation  for 
<< operating  and  care  of  canals  and  other  works  of  navigation,  indefi^ 
nite,"  and  forms  the  subject  of  a  separate  report,  which  is  referred  to 
for  a  statement  of  the  effect  of  the  reservoir  water  ux>on  the  Mississippi 
River  at  St.  Paul. 

Amount  expended  to  June  30, 1896^  including  outstanding  liabilities, 
$820,311.59. 

OPBRATIONS  DUBINa  THE  PAST  FISCAL  YEAR. 

Pohegama  Falls  Reservoir. — ^An  application  was  pending  a  year  ago 
before  the  United  States  district  court  for  the  condemnation  of  4.71 
acres  of  land  at  both  ends  of  the  dam.  The  commissioners,  appointed 
by  the  court,  made  an  award  of  $6,517.50,  which  was  considered  ho 
exorbitant  that  the  Engineer  Department  recommended  the  dismissal 
of  further  proceedings.  One  of  the  defendants  has  objected  to  the 
motion  for  dismissal  and  has  asked  for  judgment  against  the  United 
States  for  the  amount  awarded  him  by  the  commissioners.  Both 
motions  will  be  argued  July  13  next. 

The  machinery  of  the  dismantled  steamer  General  Poe^  belonging  to 
the  appropriation  lied  Biver  of  the  North,  Minnesota  and  Dakota,  was 
transferred  to  reservoirs  at  head  waters  of  Mississippi  Biver.  A  new 
hull  was  built  at  Pokegama  during  the  past  winter  and  the  new  steamer 
General  Foe  placed  in  commission  April  21, 1897.  The  boat  will  oper- 
ate between  Pokegama  Falls  an^  Leech  Lake  and  Lake  Wimiibi- 
goshish,  carrying  supplies  and  maintaining  communications  between 
the  reservoirs. 

The  Pokegama  reservoir  has  not  capacity  snfiicient  to  carry  the 
water  from  its  own  watershed  in  addition  to  that  which  comes  in  from 
leakage  and  other  causes  from  the  two  reservoirs  above.  Subsidiary 
reservoir  at  Deer  and  Bass  lakes  would  aifbrd  considerable  relief,  and 
a  survey  is  recommended  to  determine  the  cost.  Also  the  capacity  of 
Pokegama  Lake  can  be  considerably  increased  by  dredging  a  deeper 
channel  between  it  and  the  river.  The  machinery  for  a  dredge  is  on 
hand,  and  it  will  only  be  necessary  to  construct  a  bull  in  order  to  have  a 
sufficient  plant  for  this  work.  The  cost  of  survey  will  be  $500.  Cost 
of  dredge  hull,  $2,000;  three  months  operating  expenses  of  dredge, 
$4,500. 

Qull  Lake  Reservoir, — The  restriction  contained  in  the  river  and  har- 
bor act  of  August  17, 1897,  "that  the  United  States  shall  not  be  subject 
to  any  cost  or  expense  for  lands,  milla,  or  other  property  necessarily 
taken  or  injured''  in  the  construction  of  this  reservoir,  has  delayed  the 
commencement  of  the  work.  The  sundry  civil  act  approved  June  4, 
1897,  contained  the  item : 

A  sum  not  exceeding  fifteen  thousand  dollars,  or  so  much  thereof  as  may  be  neces- 
sary, of  the  money  heretofore  appropriated  for  the  construction  of  reservoirs  at  the 
headwaters  of  the  Mississippi  River  may  be  used  and  is  hereby  made  available  lor 
the  payment  of  damages  for  lands  and  tenements  overflowed  or  injured  by  the  con- 
struction of  a  reservoir  and  dam  at  Gull  Lake,  Minnesota. 

Preparations  are  being  made  to  negotiate  vrith  land  owners. 

The  present  project  is  for  a  reservoir  with  a  capacity  of  2,712,000,0010 
cubic  feet  by  the  construction  of  ditches  connecting  Gull,  Round,  and 
Long  lakes^  and  a  timber  dam  at  outlet  of  Gull  Lake  at  an  estimated 
cost  of  $85,000,  including  land  damages. 
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During  the  past  year  examinations  and  surveys  have  been  made  to 
determine  the  cost  and  practicability  of  increasing  the  capacity  of  Gull 
Lake  Reservoir  to  12,500,000,000  cubic  feet — ^the  reservoir  to  be  filled 
by  diverting  surplus  water  from  the  Grow  Wing  Biver  into  Gull  and 
tributary  lakes.  This  scheme  involves  the  construction  of  a  dam  in  the 
Crow  Wing  River,  a  canal  from  that  point  to  the  southern  extremity  of 
Sylvan  Lake.  Easy  communication  can  be  had  between  the  north  end 
of  the  latter  lake  and  Gull  Lake. 

Pine  Biver  Reservoir. — ^The  survey  for  this  reservoir  was  made  in 
1880,  but  the  funds  available  for  the  purpose  were  inadequate  for  an 
accurate  and  close  determination  of  the  flowage  line.  Preparations 
have  been  made  for  placing  a  party  in  the  field  July  1  to  resurvey  the 
south  side  of  the  reservoir. 

A  recent  examination  shows  that  three  dikes  are  required  in  order 
there  may  be  no  escape  of  water  when  the  reservoir  is  talL  The  esti- 
mated cost  of  the  dike  is  $10,000. 

Examinations  in  Upper  Crow  Wing  River  Basin. — In  addition  to  the 
surveys  on  lower  Grow  Wing  and  Gull  Lake  an  examination  was  made 
by  T.  M.  Fowble,  surveyor,  for  a  possible  reservoir  site  on  the  upper 
Crow  Wing.  Mr.  Fowble's  report  is  appended,*  and  reference  is  made 
to  it  for  a  description  of  the  region.  The  examination  disclosed  that  a 
reservoir  with  a  capacity  of  6,753,000,000  cubic  feet  may  be  created  by 
constructing  a  dam  22  feet  high  1  mile  below  the  Shell  River.  It  is 
not  deemed  wise  to  submit  a  complete  report  upon  a  reservoir  in  this 
locality  until  after  a  thorough  survey  has  been  made.  With  a  view  to 
controlling  as  much  possible  of  the  run  off  from  the  Grow  Wing  water- 
shed, the  most  productive  of  any  in  the  Upper  Mississippi  system,  the 
survey  will  include  the  country  about  Lake  Oarlos  and  above,  and  also 
the  lakes  near  the  headwaters  of  other  tributaries  lying  to  the  north. 
There  is  no  single  locality  where  the  large  quantity  of  water  discharged 
from  this  watershed  can  be  held.  This  makes  it  necessary  to  resort  to 
a  number  of  small  reservoirs  in  addition  to  the  large  one  at  Gull  Lake. 
A  survey  will  cost  $10,000. 

Hydrological  observations  in  the  Mississippi  River  Valley  above  8t. 
Paul. — Continuous  hydrological  records  have  been  kept  at  the  reservoir 
dams  since  the  completion  of  each  structure,  and  for  several  years  past 
volumetric  measurements  of  the  river  at  St.  Paul  have  been  made  under 
an  allotment  for  ^^  gauging  the  Mississippi  River  at  or  near  St.  Paul." 
These  latter  measurements  form  the  subject  of  a  separate  report. 

To  supplement  the  records,  two  additional  parties  were  placed  in  the 
field  last  September  for  a  period  of  one  year,  the  object  being  to 
obtain  more  precise  information  as  to  the  efiect  of  the  reservoir  water 
upon  the  river  at  St.  Paul. 

Party  No.  1  is  located  at  mouth  of  Grow  Wing  River.  They  meas- 
ure  the  Mississippi,  Crow  Wing,  and  Gull  rivers.  Party  H"o.  2  is 
located  at  Anoka.  They  measure  the  Mississippi,  Rum,  Grow,  and 
Elk  rivers. 

The  results  of  the  measurements  and  the  conclusion  arrived  at  will 
be  prepared  after  one  year's  observations  have  been  made,  and  will  be 
submitted  with  the  next  Annual  Report. 

A  continuation  of  the  hydrological  measurements  for  two  or  three 
years  longer  is  desirable.    The  expense  is  (5,000  per  year* 


*  Omitted. 
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Amoant  expended  daring  fiscal  year  ending  June  30, 1897,  incladlng 
outstanding  liabilities,  $13,593.91,  divided  as  follows  : 

Pokegama  Falls  Reservoir: 

Building  and  ftirniBliing  steamboat $3,439.87 

Land  ooudemnation 39.23 

$3,479.10 

Gnll  Lake  and  Crow  Wing  River  Basin:  Surveys 2,665.04 

Pine  River  Reservoir:  Surveys 14.46 

Hydrologioal  expenses: 

St.  Paul  Station $60.90 

Anoka  Station 1,624.74 

Crow  Wing  Station 2,039.71 

General 482.24 


4,207.68 

Superintendence,  coutingeucies,  and  St.  Paul  office  ezpeiisos 3, 227. 63 


Total 13,593.91 

The  estimate  of  money  required  is: 

Gull  Lake  Reservoir:  To  complete  Gnll  River  Dam $45,000 

Pokegama  Falls  Reservoir:  Dredging  and  survey 7, 000 

Pine  River  Reservoir:  Dikes 10,000 

Crow  Wing  watershed:  Survey 10,000 

Hy  drologioal  and  meteorological  measurements :  Two  years'  obser va t i  oiis 10, 000 


82,000 
Contingencies  and  engineering  superintendence 8,000 


Total 90,000 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made  to 
the  commercial  statistics  of  the  Mississippi  Eiver. 

Abitract  of  apprapriaU<m$. 

By  act- 
Approved  September  19, 1890  $80, 000 

Approved  July  13,  1892 60, 000 

Of  August  17, 1894 51,000 

Passed  Juue  3, 1806 80, 000 


By 

Approved  June  14. 1880 $75,000 

Approved  March  3, 1881 ....  150, 000 

Passed  August  2, 1882 300,000 

Approved  July  5, 1884 60, 000 

Approved  August  5, 1886....  37,500 

Of  August  11, 1888 12,000 


Total 905,600 

Money  statement. 

Jnlyl,  1896,  balance  unexpended $85,374.97 

June  80, 1897,  amount  expended  during  fiscal  year 13,328.58 


July  1, 1897,  balance  unexpended 72,046.^ 

July  1, 1897,  outstanding  habilities 451.^ 


July  1, 1897,  balance  avaUable 71,594.50 


{Amount  (estimated)  required  for  completion  of  existing  project 903, 583. 50 
Amountthat  can  beprotitably  expended  in  fiscal  year  ending  June  30,1899    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  aondry  civil  act  of  June  4, 1897. 
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Ya. 

OPERATING  AND  CARE  OF  RESERVOIRS  AT  HEAD  WATERS  OF 
MISSISSIPPI  RIVER. 

The  river  and  harbor  act  of  Angast  17, 1894,  made  applicable  to  the 
reservoirs  at  head  waters  of  the  Mississippi  River, ''  so  far  as  couceriis 
their  care,  preservation,  and  maintenance,''  the  provisions  of  the  gen- 
eral appropriation  for  ^'operating  and  care  of  canals  and  either  works 
of  navigation,  indefinite,''  contained  in  section  4  of  the  river  and  har- 
bor aot  of  July  5, 1884.  The  first  allotment  was  made  January  25, 1895, 
and  the  expenses  from  February  1,  1895,  have  been  iMud  from  the 
indefinite  appropriation. 

There  are  five  completed  reservoirs,  viz: 

At  Lake  Winnibigoshish,  completed  ia  1883-84;  height  of  dam,  14  feet:  capacity, 
45,024,000,000  cubic  flet. 

At  Leech  Lake,  completed  in  1884;  height  of  dam,  6  feet;  capacity,  33,094,000,000 
cubic  feet. 

At  Pokegama  Falls,  completed  in  1884;  height  of  dam,  7  feet;  increased  tn  1889  to 
9  feet;  capacity,  4,700,000,000  cubic  feet. 

At  Pine  River,  completed  in  1886;  height  of  dam,  17  feet;  capacity,  7,500,000,000 
cubic  feet. 

At  Sandy  Lake,  completed  in  1895;  height  of  dam,  9.4  feet;  capacity,  3,158,000,000 
cubic  feet. 

The  location  of  the  reservoirs  is  shown  upon  map  printed  opposite 
pa^re  1844,  Annual  Report,  1896. 

The  maximum  quantity  of  water  held  in  the  reservoirs  at  any  one 
time  since  their  completion  was: 

In  Lake  Winntbigoshish  Reservoir,  June,  1897,  28,727,442,893  cubic  feet. 

In  Leech  Lake  Reservoir,  June,  1897,  22,885,356,279  cubic  feet. 

In  Pine  River  Reservoir,  June,  1896,  5,700,000,000. 

In  Pokegama  Falls  Reservoir.    This  reservoir  can  be  filled  each  year. 

In  Sandy  Lake  Reservoir.    This  reservoir  can  be  filled  each  year. 

The  accident  to  the  Pine  River  Reservoir  tliat  occurred  last  year  pre- 
vented the  collection  of  water  in  that  reservoir  during  the  past  year. 
£f  Idle  repairs  could  have  been  made  last  fall,  the  chances  are  that  the 
reservoir  would  have  been  full  at  this  date. 

The  puq30se  of  the  reservoirs  is  to  collect  the  surplus  water  princi- 
pally from  the  precipitation  of  winter,  spring,  and  early  sumnier,  to  be 
systematically  released  so  as  to  benefit  navigation  upon  the  Mississippi 
River  below  the  dams  and  as  far  down  as  L^eke  Pepin,  Reduction  of 
heights  of  floods  in  localities  immediately  below  the  dams  is  expected 
to  obtain  to  some  extent,  but  control  of  extended  floods  or  freshets  is 
not  expected. 

EFFECT  OF  THE  BESEBVOIB  WATER. 

The  effect  of  the  reservoir  water  has  been  stated  in  previous  annual 
reports  with  as  great  accuracy  as  the  information  at  hand  will  warrant 
The  hydrological  observations  that  are  being  made  on  this  work,  and 
also  under  the  appropriations  for  reservoirs  at  head  waters  of  Missis- 
sippi River  and  gauging  Mississippi  River  at  St.  Paul,  will,  if  continued 
for  several  years,  give  the  facts  necessary  for  a  precise  determination 
of  the  effect  produced  spon  the  river  at  and  above  St.  Paul.  It  is, 
however,  tolerably  well  established  that  the  rise  on  the  Signal  Service 
gauge,  St.  Paul,  due  to  reservoir  water  for  ninety  days  during  the  low- 
water  navigation  period,  has  been  from  12  to  18  inches. 
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OABE  AlO)  MAINTENANCE  OP  BESEEVOIBS  BTTBINGTHE  FISCAI.  YEAR 
ENDING  JUNE  30,  1897. 

Sandy  Lake  Dam. — Miuor  repairs  were  made  to  the  gates.  T^e 
bank  and  bed  of  the  river  at  foot  of  log  sluice  were  riprapped. 

Pokegama  FalUt  Dam. — The  dam  was  redecked  and  -new  timbers 
placed  under  the  hoistiug  machinery  of  all  the  sluice  gates. 

On  June  10  the  Tainter  gate,  closing  tlie  log  sluice,  gave  way.  The 
pivot  ends  of  the  arms  of  the  gate  had  rotted.  Tite  nnshap  in  no  way 
affected  the  operation  of  the  dam  or  the  controlling  of  the  water.  A 
new  gate  will  be  built  in  July. 

The  new  steamboat  General  Poe  was  placed  in  commission  April  21. 
The  boat  will  be  used  in  maintaining  communication  between  the  three 
upper  reservoirs  (Pokegama,  Leech,  andWinnibigoshish}and  in  carry- 
ing supplies. 

Leech  Lake  Dam. — Repairs  were  made  to  the  watchman's  quarters 
and  to  the  telephone  line  between  this  reservoir  and  that  at  Lake 
Winnibigoshish. 

The  dam  was  strengthened  by  raising  it  2  feet,  and  filling  the  addi- 
tional space  with  rock.  Materials  used:  39,400  feet  B.  M.  of  timber 
and  310  cubic  yards  of  rock. 

This  dam  was  built  in  1884.  Originally  the  timber  portion  was  1,000 
feet  in  length.  One  year  ago  405  feet  were  replaced  by  an  earth 
embankment.  The  remaining  595  feet  are  weak  and  should  be  rebuilt. 
The  dam  was  designed  to  hold  a  head  of  6  feet  on  Leech  Lake,  but  at 
present  the  safe  limit  is  placed  at  5  feet,  and  next  year  it  may  be  con- 
siderably less.  The  expense  of  reconstructing  the  dam  is  estimated 
at  $75,000. 

Lake  Winnibigoshish  Dam. — The  dam  was  redecked  and  two  new 
booms  were  made  for  guiding  logs  and  drifting  bog  into  the  sluices. 
Some  difficulty  has  been  experienced  in  protecting  the  earth  embank- 
ment against  the  action  of  the  waves.  The  riprapping  of  stone  proved 
inadequate.  The  best  protection  was  found  to  be  timber  booms  float- 
ing on  the  water.    Several  lengths  of  boom  were  built  for  this  purpose. 

The  Winnibigoshish  Dam,  as  well  as  the  Leech  Lake  Dam,  was  com- 
pleted in  1884.  Its  condition  is  far  from  satisfactory.  A  full  reservoir 
is  14  feet  above  low  water  of  the  lake,  but  this  year  the  limit  of  safety 
was  fixed  at  10.80  on  the  gauge.  The  latter  stage  was  reached  May  23. 
Since  then  water  has  been  wasted  from  the  reservoir.  The  total 
wasted  to  June  30  has  been  3,260^390,400  cubic  feet.  It  is  specially 
•ofifortunate  that  the  dam  is  not  in  better  shape,  for  the  spring  of  18.)'7 
lias  been  the  most  favorable  season  tor  the  collection  of  water  since  1^ 
reservoirs  were  built. 

In  view  of  the  condition  of  the  Leech  Lake  and  Lake  Winnibigoshish 
dams  it  was  deemed  advisable  to  station  Assistant  Engineer  Archibald 
Johnson  at  those  places  since  April  17  for  the  purpose  -of  keeping  a 
strict  watch  upon  the  dams.  The  timber  portion  of  the  Lake  Winnibi- 
goshish Dam  should  be  replaced  by  new  work  at  the  earliest  practicable 
date.    The  estimated  cost  of  rebuilding  is  $150,000. 

Pine  River  Dam, — ^The  temporatry  brush  and  stone  dam,  to  partially 
close  the  crevasse  formed  June  17, 1896,  was  completed  in  July,  1896. 
Total  cost  of  temporary  dam,  $3,053.^5. 

The  crevasse  has  been  permanently  closed  by  an  earth  dike  at  an 
expense  of  $9,747.24. 
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The  dike  was  completed  Jane  18, 1897.  It  is  380  feet  long  on  top,  20 
feet  wide  on  top,  with  slopes  of  1  vertical  to  4}  horizontal.  The  dike 
was  built  6  feet  above  the  flowage  line;  the  width  at  flowage  line  is 
therefore  96  feet.  The  height  in  deepest  part  is  29  feet  The  material 
used  was  clean  sand.  No  diaphragm  or  core  was  built.  The  sand  was 
hauled  by  dump  cars.  The  material  placed  this  spring  (about  one-half 
of  the  entire  quantity)  was  water  packed,  a  pump  having  been  erected 
for  that  purpose.  The  top  and  upper  slopes  of  the  dike  is  covered  with 
a  layer  of  peat.  Timber  booms  floating  on  the  water  were  built  to  pro- 
tect the  dike  against  wave  action. 

Total  material  in  dike,  38,250  cubic  yards. 

Hydrological  data, — The  hydrological  work  of  this  Office  famishes  the 
longest  continued  record  over  large  drainage  areas  that  has  been  made 
in  the  United  States.  A  compilation  of  the  observations  to  close  fiscal 
year  1896  was  printed  on  pages  1843  and  1862,  Annual  Report  for  1896; 
also  in  this  year's  report  on  gauging  the  Mississippi  Biver  at  or  near 
St.  Paul.  The  record  for  the  reservoir  dams  is  not  published  this  year, 
though  the  data  is  on  file  in  this  Office.  In  next  year's  reports  the 
tables  will  be  corrected  to  close  of  the  calendar  year  1897. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1897,  inclad 
Ing  outstanding  liabilities,  $35,180.41,  divided  as  follows: 

Pokegama  Falls  Dam : 

(derating $1,625.91 

Repairs 174.06 

Building  telephone  liuo 108.17 

Land  condemnation 18.58 

$1,921.71 

Leeoh  Lake  Dam : 

Operating 1,306.80 

Eepaire 1,146.00 

2,462.80 

Lake  Winnibigoshish  Dam : 

Operating 1,319.80 

Repairs 1,225.77 

2,545.67 

Pine  River  Dam  and  Reservoir: 

Operating 1,513.72 

Repairs  to  dam 133.38 

.  Completion  of  temporary  bnisli  and  stone  dam  at  crevasse. .     1, 779. 16 

Permanent  dike  at  crevasse 9,747.24 

18,178.60 

Sandy  Lake  Dam: 

Operating 2,208.02 

Repairs 2,579.47 

Repairs,  telephone  line 7.50 

4,794.99 

Operating  expense  applicable  to  all  reservoirs 3,419.56 

Hydrological  expense 3,034.64 

Operating  steam Doat  General  Poe 612.46 

Superintendence,  contingencies,  and  St.  Paul  office  expenses 8, 225. 18 

Total ^...  35,180.41 

Eitimatefar  ikeJUoal  year  ending  June  SO,  1898. 

1  assistant  engineer,  12  months,  at  $200 $2,400 

1  watchman  and  head  lock  tender,  12  months,  at  $100 1,200 

2  watchmen  and  dam  tenders,  12  months,  at  $75 1, 800 

3  watchmen  and  dam  tenders,  12montha,  at  $50 1,800 

1  watchman  and  dam  tender,  12  montha,  at  $40 480 

1  watchman  and  dam  tender,  12  months,  at  $35 420 

2  watchmen  and  dam  tenders,  12  months,  at  $30 720 

1  hydrographer,  12  months,  at  $90 1,080 

1  hydrographer,  G  mouths,  at  $90.... 54Q 
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Ireoorder,  12  months,  at  $90 $1,080 

1  boatman^  12  months,  at  $45 540 

1  master  pilot,  6  months,  at  $35 210 

1  fireman,  6  months,  at  $35 210 

1  steamboat  engineer,  6  months,  at  $50 300 

Icook,  6  months,  at  $35 210 

Subsistence  of  9  employees,  12  months,  at  $20  each 2, 160 

Sabsistdbce  of  6  employees,  6  months,  at  $20  each 720 

Traveling  expenses 500 

Ordinary  repairs  to  the  Pokegama  Falls,  Sandy  Lake,  and  Pine  River  reser- 
voirs {  repairs  to  lines  of  commanication  between  the  reservoirs ;  tools  and 

instruments,  and  repairs  to  tools  and  instruments 5, 000 

Contingencies  and  St.  Paul  office  expenses 2,500 

Total 23,870 

For  commercial  statistics  reference  must  be  made  to  the  reports  upon 
the  improvement  of  the  MississippL 

Ah$irao1  of  expenditure  hy  fieeal  yeare, 

Dnring  fiscal  year  ending  June  30, 1895 $6,416.19 

During  fiscal  year  ending  June  30, 1896 30,800.15 

During  fiscal  year  ending  June  30, 1897 35,180.41 

Total 72,396.75 

Abstract  of  alloimenta, 

January  25, 1895 $17,590.00 

June  15, 1895 18,852.91 

June  20, 1896 5,000.00 

July  24, 1896 23,471.98 

For  repairs  to  Pine  River  Reservoir 7,481.86 

Total 72,396.75 

Money  statement 

July  1, 1896,  balance  unexpended $8,936.07 

Allotted  July  24, 1896 23,471.98 

Allotted  for  repairs  to  Pine  River  Reservoir 7,481.86 

39,889.91 
June  30, 1897,  amount  expended  during  fiscal  year 37, 155. 73 

July  1, 1897,  balance  unexpended 2,734.18 

July  1, 1897,  ouUtanding  habilities 2,734.18 


Itemized  etatement  of  expendituree  during  the  fiscal  year  ending  June  30, 1897. 


Date. 


Jtdy  27 
Aug.   1 

6 


19 


14 


To  whom  paid. 


Sundry  persons. 

do 

H.  LsYansky.... 
Sundry  persons.. 
do 


....do 

....do 

Angast  OstUnd 

Line  &  Brooks 

W.  Potter  &  Co 

SlippBros 

Frank  Curtis 

Llne&Brooks 

Archie  Furdy 

Cross  Lake  Logging  Co — 

ENa  97 135 


For  what  paid. 


Pay  roll  for  July.Pine  River. 

Pay  roll  for  July,  office 

Vngetabloe,  etc 

Pay  roll  for  J  uly,  Pine  River. 
Pay  roll  for  July,  Pine  Kiver 

Dam. 
Pay  roll  for  July,  Sandy  Lake 

Pay  roll,  upper  dams 

Ice  and  potatoes 

Groceries 

Feed,  etc 

Pike  poles 

Services 

Meats 

Team  hire 

Supplies,  boats,  eto 


Amount. 


$1, 610. 10 

205.00 

10.60 

54.18 

80.00 

140.00 
504.00 

4.20 
21.23 

8.62 
12.50 

7.50 

4.40 
12.00 
72.66 
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T«  vj*m  pa^L 


7«r 


Jlaj(.  :»     H  H.  F^rrnw- 


7 
f 
IS 


25 


0(;t.      1 
3 


16 


19 


TfT.A  J<vn#« 


4  '    M  .^a 

W,  F'.t»*T  4.  0» 

O   'A-    K-.T 

K  A   ?,r.#»a   

5  '  -.o.^  A   iN^aw  


Tna«pArtaQi>« . 

P»D*r 


•T  A- 


T   W   rn.'-^T#^,..   

A'f^m«  Hi'  T*-*^  ('** 

P;''r.#*r  Fi»^  r.^f 

>'ortf.  Amf-r.'an  T»-l*-^raph  Co. 


A.  \f  V'tomn  

AfUraa  Kxprr^M  To 

H..S  !>*»»#. 

W*f(t*Tn  J^npH*-  <"o   

Sf.  I'anl  Hardware  O* 

/CirnrriTTiian  Ilr*r«  -- 

l.uuX. CoJ-  \V.  A .  Jon<-*  

Sriri'lrv  \t^n^ittn 

Wftufem  L'Dion  I  «:1«-Krapli  Co 

Suinlry  p«'r«'iDft 

A't 

ArrhihaM  Johnnon 

Snndr.v  |i«r»i>nft 

rfo' 

Jam'^A  Biift  

ff.  VV,  Knox 

W.  l'otf#T  A  (I** 

,)fm*:\t\i  Cro»tli*-r 

H.  i{<m«iil»lall 

Williii  A,  CIciiieDU 

Kvaii  I>riiK  Co 

Br'»wn  T  reaij  4t  Co 

Johann  I.iithi 

(irij<!i*»  A'  ^'yO 

Marr  4t  Krecli 

LUriif.  Col.  ^V^  A.Jonca 

do 

KolfliiMOii.  Vy»ry  Si  Co 

KIwt  rJral  KaKiiir^riDK  Co 

MHniih»iiiiir  liroa 

S.  A  J.  W.Koop 

Nortlittrii  I'ttciflc  Kallroad  Co 

HUpp  Hroa 

(J.  NV.Kiiox 

Siitid ry  permma 

do 

I )an  Lyonw 

North  Ani«rir4in  Tflr^rHph  Co 

J  oh  n  J  no k  Nou 

do. 
•T.  M.  Romaiin. 
Zinini4«rinaii  Hroa. 
M<mt.  (;ol.  W.  A.  J(  nra. 
Blind  ryporaoiiH. 

...  do 

Koehlor  Sl  Hinrirha. 
Himdryperaoiia. 

...  do 

JamonBiitt 

Sniidry  l»erHoiiH 

Ooo.  Hnt^tainKPr • 

Northt^m  I'ariHr  KxproMH  ('o 

W.  L.  WakWiold 

(?arbol1nHiiiii  \Voo<l  ProHcrvhiijCo.. 

Wo»»Uirii  I'nlon  'IVlecniiih  (-o 

CnrhoIliHMiiii  Woo<i  Tn'Mervinx  Co. 

J.  M.  UoiimnN 

Johmin  hut  hi 

W.  T.  UuUhlna , 


"S-ari-jcerr ... 

Ir  = 

>'Lit:.>t:«rT-.. 

R*rw:r  vork 

R.  i:  z'.^xtm 

£xpn^«»  ck]tfg«». 

do  .._.... ... 

BUcka - 

leV^rams ....... — .... 

TaM-cIvth  etc 

Rf^P^r  work .— 

Expma  charges 

Meat,  etc 

Parap  paist 

Haniware 

Paper,  etc 

Milea^f* 

Pav  roil  for  Aagnal 

Telegrams — 

Pay  roll  for  Aognat 

..-.'.do 

Serricea,  pay  roll  for  Augnat 

Part  pav  roU  for  Aoguat 1 

Pay  roll  for  Angnal [ 

Ha'nliDg ' 

Rope,  etc 

(iroceriea 1 

Hauling  freight  ....... 

R'N  k.  bruitb,  etc 

Photo  aappliea 

Paints,  oila, dm^a,  etc  . 

Stationery 

Batter 

(Groceries 

Steel 

Mileage 

do 

Blocks,  etc 

Repair  work 

ToweU 

Brick 

Tickets 

Hardware 

Groceries 

Pay  roll  for  September 
Pay  roll,  Sandy  Lake  . . 

Services 

Telegrams 

Team  hire 

do 
Sapplies 
Paste,  etc. 
Mileage 
Pay  roll  for  September, 

do 

Scales 

Pay  roll  for  September. 

.do 

Freighting 

Part  pay  roll  for  October, 

Traveling  expenses , 

Express  charges 

Meat 

Paint , 

Telegrams 

Paint 

HaulingpaJnt , 

Butter 

Part  pay  roll  for  October. . . . 


%.m 

Mi.  41 

CO* 
57.47 
IIlM 

%,m 

1X97 
It.  14 

l.» 

iLW 

.70 

1.30 

1.4$ 

Lit 

11.80 

X» 

.70 

9.87 

l.W 

7.00 

1.10 

10.00 

»6.00 

3.01 

4M.i8 

150.00 

180.00 

286.00 

110.00 

19.20 

106.48 

123.87 

10.  SI 

150.8S 

2.23 

12.82 

17.15 

12.00 

232.93 

9.88 

16.00 

28.06 

11.93 

8.00 

13.00 

6.00 

88.92 

5.98 

20.06 

205.00 

276.85 

6.00 

3.47 

5.92 

4.12 

1.50 

3.50 

13.44 

302.00 

276.00 

4.50 

147. 17 

147.67 

2.27 

86.00 

13.10 

2.10 

8.78 

40.80 

3.10 

124.00 

1.50 

4.96 

27.00 
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Itemized  aiatement  of  expendituree  during  the  fiscal  year  ending  June  SO,  1897 — Continued. 


Date. 


To  whom  paid. 


For  what  paid. 


Amount. 


18M. 
Oct.   21 
31 
29 


80 
Not.  18 


10 


20.30 
37 


Dee.    1 

6 


H.  Rosenblatt 

Sundry  persons 

Petelor  Forlable  Railway  Manufacturing  Co. , 

Robinson  &  Gary  Co , 

Kent  Nelson 

Sam.  Sanborn 

SlippBros , 

Pioneer  Press  Co 

OriggsBros 

Boeringer  &  Son 

Zimmerman  Bros 

Sterens  Sc  Robertson 

H.B.Wedelsteadt 

....do 

Brainerd  Lumber  Co 

JohnDriscoll 

Sundry  persons 

do 

Brainerd  4&  Northern  Rwy.Co , 

Sundry  persons 

do 

do 

do 

do 


John  E.  Dempsey , 

Sundry  persons 

W.A.Curo , 

do 

Archibald  Johnson 

E.  A.Brown 

O.W.Knox 

Peteler  Portable  Railway  Manufacturing  Co. 
SlippBros 

:ii!;do!i;!!;!:!!!!;;!*!!;!;i!!  ;!!!!!!!!*;;""! 

do 

do , 

do 

Archibald  Johnson 

N.  Dally. 

W.  L.  Wakefield. 


Cross  L.  Logging  Co 

H.  Rosenblatt 

Ben  Hersey.  jr.,  Co 

August  Ostluud 

Adams  Express  Co 

Northern  Pacific  Express  Co 

Brown,  Trcacy  &  Co 

St.  Croix  Lumber  Co 

Hart  Johnson , 

W.  Potter  &Co 

A.  C.  Gould 

do 

.....do 

do 

Carbolineum  Wood  Preserving  Co. 

do 

Pioneer  Press  Co 

Nell  McKay 

. . . .  .do - . . 

North  American  Telegraph  Co 

James  Butt 

do , 

Nicols  &Dean 

Finch,  Van  Slyck,  Young  &  Co 

S.  &J.  W.  Koop 

P.  P.  Johnson , 

W.  G.  Moore 

William  Gordon 

Lieut.  Col.  W.  A.  Jones 

A.Purdy 

Archie  Purdy 

Sam  Sanbum 

A.C.Gould , 

do 

S.  &  J.  W.  Koop 

Sundry  persons 

W.  T.  Hutchins 

Sundry  persons , 


Rock,  etc 

Part  pay  roll  for  October. . . . 

Rails,  cars,  etc 

Wheel  scrapers 

Traveling  expenses 

Hay 

Iron  reservoir,  eto 

Blanks 

Bags 

Tape,  eto 

Photo  supplies 

Pens  and  nooks 

Stationery 

....do.... 

Lumber 

Teamster  and  team 

Pay  roll,  upper  dam 

Pay  roll,  Pine  River  Crevasse 

Transportation 

Pay  roll.  Pine  River  Dam... 

Pay  roll,  Sandv  Lake 

Pay  roll,  telepnone  line 

Pay  roll.  Leech  Lake 

Pay  roll,  Sandy  Lake  Dam 

repairs. 
Notebooks 


Gauging  crews 

Hauling  freight 

do 

Traveling  expenses . . . . , 

Timers,  eto 

Groceries 

Rails,  switches,  etc 

Pans,  oilcloth,  etc , 

Horseshoes,  etc 

Kitchen  utensils 

Stoves,  nails,  eto 

Iron,  coal,  etc 

Iron  and  pails 

Traveling  expenses. . . . , 

Hauling  freight 

Grocerfes 

Lumber,  etc 

Brush,  meat,  eto 

Fruit,  etc 

Hay 

Express  charges 

do 

Stationery 

Lumber 

Onions 

Ink 

Yegetablea 

Lumber 

Board 

Team , 

Paint 

do 

Blanks 

Team  service 

Lumber 

Telegrams 

Hauling  freight 

Hauling < 

Drill,  eto 

Tents 

Oats  and  feed 

Hauling  cars 

Lumber 

Fresh  meat.* 

Mileage 

Team  hire 

Hauling  freight 

Hay 

Hauling  freight 

do 

Supplies 1 

Pay  roll  for  November.. 

Traveling  expenses 

Pay  roll  for  November.. 


$78.00 

158.00 

548.36 

64.00 

1.40 

24.65 

10.85 

2.25 

1.00 

7.88 

5.16 

1.30 

9.28 

30.85 

17.00 

16.00 

277.50 

951.07 

54.19 

290.00 

142.  CC 

29.16 

63.00 

142.78 

46.00 

218.00 

62.44 

6.04 

45.37 

52.00 

53.74 

84.26 

2.87 

L45 

53.00 

76.48 

38.25 

7.85 

10.37 

20.00 

L77 

8.67 

20.72 

2.45 

16.00 

.70 

6.45 

6.85 

1.81 

3.25 

.50 

38.50 

18.06 

32.00 

16.00 

126.40 

130.40 

3.75 

30.00 

36.00 

2.56 

4.59 

9.96 

21.60 

67.80 

29.76 

2.50 

09.86 

37.02 

29.58 

12.00 

6.00 

4.66 

12.83 

31.82 

493.14 

1,060.50 

5.51 

280.00 
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Dftto. 


To  whom  paid. 


For  what  paid. 


Amount. 


18»6. 
Deo.     9 


17 


ai 


1697. 
Jan.     8 


30 
Feb.    5 


Sand  ry  persons.. 

do 

do 

do 

do ^.. 

H.  H.  Perrine... 

K.  S.Mayer 

Geo.  SnetAlDger . 
Sandry  persons  . 
.do. 


W.  A.  Curo 

G.  W.Knox 

Neil  McKay 

Joseph  Crowther 

Western  Union  Telegraph  Co. 

W.R.Shaw 

SlippBros 

W.  J.  dt  H.  Powers 

St.  Croix  Lumber  Co 

M.J.ReiUy 

Mannheimer  Bros 

L.  M.  Koop , 

W.L.  Wakefield 

A.  C.  Gould 

do 

H.  Rosenblatt 

do 

do 

A.  Mahlum. 


Archie  Purdy 

H.  £.  Wedelsteadt 

Northern  Pacific  Express  Co. 

Robinson  &.  Cary  Co 

Lieut.  Col.  W.  A.  Jones 

Sundry  Persons 

do 


Sundry  persons 

do 

L.B.  Wilson 

SuDdry  persons 

do 

J.W.Poole 

J.  F.  Metzger 

A.  L.  Cole  &  Co 

do 

J.E.KimbaU 

Wm.  B.  Hale  &^  Co 

North  American  Telegraph  Co. 

Crescent  Creamery  Co 

Beckfelt4&  Mather 

W.J.dt  H.D.  Powers 

St.  Croix  Lumber  Co 

W.V.FuUer&Co 

Marr  &  Krech 

H.  Rosenblatt 

Boeringer  &,  Son 

Robinson  Sl  Cary  Co 

G.  W.  Knox 

Adams  Express  Co 

Northwest  Engineering  Co 

HoDry  J.  Green 

United  States  Express  Co 

James  Butt 

Pioneer  Press  Co 

Ryan  Drug  Co 

St  Paul  HsrdwareCo 

Sundry  persons 

.....do 


Pay  roU  for  November 

.....do 

....do 

....do 

do 

Traveling  expenses 

do 

do 

Pay  roll  for  December 

....do 

Fresh  meat 

Groceries,  etc 

Team  hire 

Steamboat  hire 

Telegrams 

Shingles 

Tarred  felt 

Nails 

Lumber 

Groceries 

Blankets  and  muslin 

Bed  ticks,  etc 

Meat,  etc 

Teamster  and  team 

do 

Meat,  eto 

Meat 

Hauling 

Services 

Team  hire , 

Stationery 

Express  charges 

Hose,  etc 

Mileage 

Pay  roll  for  December,  ofiice. 
Part  pay  roll  for  December. . 

Pay  roll  for  December,  1896. 

do 

Services  

Pay  roll  for  December,  1896. 

.....do 

Fresh  meat 

do 

Nails 

Supplies 

Meat 

Batteries 

Telegrams 

Butter 

Merchandise 

Hardware 

Windows,  eto 

Lumber 

Oak  and  steel,  etc 

Hay 

Repair  work 

Screw  plate 

Oil. 


.do. 
.do. 
.do. 


Sam  v.  Morris 

Western  Union  Telegraph  Co 

Ja8.A,0uigg , 

Brainerd  &  Northern  Minnesota  Rwy.  Co. 


Express  charges 

Battery 

Hygrometers 

Express  charges 

Hauling 

Subscription 

Paint,  etc 

Hitfdware 

Pay  roll  for  January 

Pay  roll  for  January,  Pine 

River. 
Pay  roU  for  January,  Upper 

Dam. 
Pay  roll  for  January,  Leach 

Lake  Dam. 
Fay  roll  for  January,  Sandy 

Lake  Dam. 
Services  


Telegrams 

Meals  and  lodgings. 
Transportation 


$131. 15 

276.00 

428.50 

IfiCOO 

383.46 

18.90 

9.40 

7.10 

90.00 

132.00 

23.60 

56.68 

23.00 

100.00 

6.85 

84.00 

L23 

4.50 

4.20 

8.51 

6L10 

28.31 

3.15 

14.00 

65.00 

43.91 

17.52 

10.00 

3.00 

12.00 

80.11 

2.85 

19.78 

25.52 

382.50 

125.00 

300.07 

284.50 

9.00 

142. 33 

424.00 

3.80 

4.25 

9.00 

166.95 

9.30 

3.00 

1.80 

6.90 

10.57 

20.67 

60.36 

33.00 

86.00 

80.00 

2.25 

29.52' 

2.00 

1.20 

1.00 

16.20 

1.15 

9.39 

3.00 

6.20 

87.21 

215.00 

136.00 

535.93 

419.67 

140.00 

75.00 
3.02 
2.76 
9.44 
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I  temized  statement  of  expeHdiinres  during  the  fiscal  year  ending  June  30, 1897 — Con  tinned. 


Date. 


To  whom  paid. 


For  what  paid. 


Amonnt. 


1897. 
Feb.  18 


19 


M 
Mar.    1 

2 
9 

10 


Brainerd  Sc  Northern  Minnesota  Rwy.  Co. , 

F.  E.  Mealng 

Frank  N.  Allen 

Levi  Lyon 

Crescent  Creamery  Co 

Griggs  Bros 

Brown,  TreaoT  &Co 

J.F.Metzger! 

W.L.Wakcaeld 

Michand  Bros 

Ogden,  Merrill  &  Greer 

Robinson  d&  Cary  Co 

A.  D.  Brooks  &  Co 

Beckfelt  &  Mather 

W.  J.  &H.D.  Powers 

St.  Paul  Hardware  Co 

r^  F.Knox 

Geo.  Snetsinger 

H.H.Perrine 

McQuillian  Bros 

Minnesota  Engine  Works 

Sundry  persons 

do 


.do. 


H.H.Perrine.... 
Sundry  persons . 


.do. 


15 


17 


Apr. 


W.  V.  Fuller  &  Co 

J.  M.  Boraans 

Frank  N.Allen 

B.  M.  Smyth  Printing  Co 

Michand  Bros 

R.  C.  Libbey  Sc  Co 

W.J.&H.D.Powera 

Stone,  Ordean,  Wells  ft  Co 

Bergmeier  &  Co 

Lieut  ^'ol.  W.  A.  J  ones 

Wells  Stone  Mercantile  Co 

Griggs  &  Co 

Itaw'M  Mercantile  Co 

Board  Water  Commissioners. . 

W.B.H«le&Co 

Western  Union  Telegraph  Co. 

Boeringer  d&  Son 

Geo.  J.  Grant 

Frank  Clifton 

Zimmerman  Bros 

CluffBros 

Levi  Lyons 

Sundry  persons 


Robinson  &  Cary  Co 

N.  W.  Engineering  Co 

Stevens  £  Robertson 

North  American  Telegraph  Co  . 

A.  D.  Brooks  &  Co 

J.F.  Metzger 

Adams  Express  Co 

Mannheimer  Bros 

Sundry  persons 


H.H.  Perrine 

Lieut.  Col.  W.  A.  Jones 

Sundry  persons 

Robt.  A.  Smith,  postmaster 

8u  nd  ry  persons 

do 

do 

John  W.  Poole 

E.  A.  Brown 

Diiluth,  Su|>erior  and  Western  Rwy.  Co. 

Adams  Express  Co 

St.  Paul  Gaslight  Co 

Eugene  Libby 

J.C.Jones...' 

J.F.  Metzger 


Transportation ., 
Rubberstamps. . 
Hauling  freight. , 

Wood 

Butter , 

Oats  and  com.... 

Stationery 

Fresh  meat 

Hauling 

Groceries 


Crockery 

Fixtures 

Hauling  supplies 

Table  cloth,  etc 

Cook  stove,  etc 

Castings 

Lumber 

Traveling  expenses 

do 

Job  work 

Repair  work 

Payroll  for  February,  office. 

Pay  roll  for  February,  gaug- 
ing crew. 

Pay  roll  for  February,  Up- 
per Dams. 

Services 


Pay  roU  for  February,  Sandy 

Pay  roll  for  February,  Pine 
River. 

Lumber 

Hauling  freight 

do 

Blanks 

Groceries 

Lumber 

Hardware 

Oil 


Stationery 

Mileage 

Groceries 

Candles,  eta 

Subsistence 

Water 

Carbons,  etc 

Telegrams 

Repair  work 

Lumber,  eto 

Beef,  etc 

Paste  trays,  eto 

Team  hire 

Wood 

Pay  roll  for  February,  Win- 

nibigoehieh. 

Gasoline  burners,  ete 

Okonite,eto 

Pens,  eto 

Telegram* 

Meat,  etc 

Beef 

Express  charges 

Iron  beds,  etc 

Pay  roll  for  March,  gauging 

crew. 

Services 

Mileage 

Pay  roll  for  March 

Post-office  box  rent 

Pay  roll  for  March 

do 

.do 

Vegetables 

Repair  work 

Ticket 

Express  charges 

Gas 

Hay 

Wood 

Tallow  and  fresh  meat 


in.  66 

1.20 

5.00 

17.04 

06.00 

10.99 

9.00 

23.30 

8.36 

140. 47 

4.44 

3.35 

5.00 

3.00 

31.10 

1.25 

18.26 

24.45 

22.20 

100.00 

10.25 

66.5.00 

215.00 

506.00 

90.00 
140.00 

186.00 

143.20 
8.75 
7.94 
4.50 

57.37 
8.00 

25.49 

16.50 
3.70 

19.44 

236.61 

3.25 

91.84 
8.00 
2.35 
LIO 
1.75 
120.15 

87.49 
5.45 

12.00 

42.00 
354.00 

20.41 

27.65 
1.00 
L84 

26.85 
8.24 
4.60 

19.63 
215.00 

90.00 

25.  H2 

304.00 

1.50 

555.80 

136.00 

22.50 

6.75 

6.00 

6.16 

4.25 

2.21 

13.50 

32.00 

22.05 
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Date. 


To  whom  paid. 


For  what  paid. 


Amoiml. 


1897. 
Apr.    8 
13 


27 

30 

May    3 

7 
12 


19 


£0 


81 
Jane    1 


10 


Lieat.Col.W.A.JoneB 

Sandrv  i>erson8 

Fnmk' Clifton 

Robinson  &■  Cary  Co 

The  Crane  &  Orel  way  Co 

W.  J.  &  H.  D.  Powers 

Beokfeltd&  Mather , 

H.Kosenbbitt 

M.Howley 

Geo.  Snetsinii^er 

North  AiiK'rican  Telegraph  Co. 

James  Butt... 

G.  W.  Knox , 

Archie  Pnrdy 

A.  T.  McGregor 

A rchie  Purdy 

Electrical  Engineering  Co 

.S.&J.  W.Koop 

Snndrv  persons 

H.H.  Perrine 

Sundry  persons 

do 

Lieut.  Col.  W.  A.  Jones , 

Sundry  jtersons 

do 

.-..do 

....do 

Pat^Calmine 

Chris.  Boelm 

Augnst  Ostlnnd 

A.  C.  Gould. 


Nell  McKav 

Geo.  Snefirnger 

E.  P.  Wakefield 

Sundry  persons 

Griggs  Bros 

Cross  Lake  Logging  Co 

Michaud  Bros 

Arthur  Hag  berg 

do 

Robinson  &.  Cary  Co 

Crescent  Creamery  Co 

Minnesota  Engine  Work  s 

Geo.  Cassada 

Archie  Purdy 

J.  V.  Meizger 

M.  F.  Kennedy  Bros 

Buff  dtBereer 

Electrical  Engineering  Co 

Slipp  Bros 

Beckfelt  6c  Mather 

L.L.Mav 

Mannhcimer  Bros 

Slipp  Bros 

North  American  Telegraph  Co  . 

WiUiam  MorHO 

Ryan  Drug  Co 

St.  Paul  Hardware  Co 

Sundryp<?™ons 

H.  E.  We<lel8teadt 

Soren  Deiiesen 

T.Lund 

Chas.S.Hildreth 

Henry  Withero w 

Dan  Lyons 

Sundry  persons *. 

do 

.....do 

do 

do 

do 

do 

H.  E.  Wedelsteadt 

S.&  J.  W.Koop 

Louis  Poirier 

Beckfelt  &  Mather 

W.  &  H.  D.  Powers 

Neil  McKav 

Archibald  Johnson 


Mileage 

Pay  roll  for  March 

Sausage 

I  Ash  pan  and  liTeta 

I  Pipe,  etc , 

Snow  gauges 

I  Inkand  snowsboea 

I  Hauling 

Services , 

i  Traveling  expenses 

!  Tedegrams 

Haunng 

I  Feed .• 

j  Hauling 

I  Repair  work 

I  Team  hire 

,  Transmitters 

Butter,  laid,  etc 

Pay  roll  for  April 

Traveling  expenses 

Pay  roll  for  April 

do 

Mileage 

Pay  roll  for  April 

...*.do 

....do 

...do 

Hay 

Potatoes 

....do 

Potatoes,  turnips,  etc 

Use  of  team 

Traveling  expenses 

Team  hire 

Pay  roll  tor  April 

Burlaps 

Lumber  and  sanerkrant . . . 

G  roceries 

Sirup  and  batter 

Supplies 

Valves,  oil,  hose,  etc 

Butter 

Job  work 

Woo<l 

Hauling  freight 

Fresh  meat 

Oars 

Repair  work 

Dry  batteries 

Hardware  ami  crockery .... 

Groceries,  etc 

Garden  seed 

Dry  goods 

Hardware 

Telegrams 

Potatoes 

Paint,  etc 

Hardware 

Payroll  for  May 

Stationery 

Services  

....do 

...do 

....do 

....do 

Payroll  for  May 

— do 

....do 

....do 

....do 

Pay  roll  for  May  and  June.. 

Pay  roll  for  June,  oflBce. . 

Stationery 

Feed  and  oats 

Wood 

Mess  supplies 

Hardware 

Use  of  team 

Traveling  expenses 


$13.44 

175.00 

4.75 

26.70 

18.24 

2.25 

4.15 

«8.00 

6.00 

25.30 

6.M 

8.07 

9.0O 

43.61 

48.60 

6.(10 

10.55 

12.84 

278.50 

13.25 

519.20 

758.83 

17.24 

110.00 

54.96 

29.25 

144.50 

14.00 

8.00 

5.78 

10.80 

20.00 

ILOO 

52.00 

8.00 

27.85 

S3. 00 

66.11 

3.75 

223.65 

49.45 

40.00 

23.57 

15.00 

7.99 

17.80 

8.00 

22.10 

1L62 

3.54 

9.73 

4.35 

28.36 

1L83 

6.86 

4.65 

31.94 

4.66 

288.38 

115.21 

4.50 

.75 

12.00 

24.60 

8.17 

1.319.60 

197.60 

639.00 

110.00 

1U.60 

42.75 

920.00 

42.56 

35.05 

72.00 

84.33 

38.02 

30.00 

18.70, 
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JUmuedBtaiemeni  of  expenditures  during  the  fiscal  year  ending  June  SO,  i^P7— Continued. 


Date. 


To  whom  paid. 


For  what  paid. 


Amount. 


1887. 
Jane  16 


June  80 


A.Ostlund 

M.J.ReiUy 

do 

Northweat  Telephone  Exchange  Co . 

C.  L.  Maynard 

B.F.Syrame8 

Adams  Express  Co 

Western  Union  Telegraph  Co 

North  American  Telegraph  Co 

F.  Peteler 

Sobinson  Sl  Cary  Co 

do. 


&&J.W.Koop 

Standard  Oil  Co 

Archie  Pnrdy , 

W.  T.  Si,  H.  D.  Powers. 

W.B.URle&Co 

Smith  Sl  Kiddle 

A.C.Gonld 

St.  Paul  Farniture  Co.. 

SlippBros 

George  Smith 

J.  F.  Metsger 

M.  F.  Kennedy  8l  Bros. 

Kent  Nelson 

A.  O.Powell 


Treasury  settlements  daring  year. , 
Total 


Use  of  team 

Feed  and  oats 

Supplies ,... 

Rent 

Butter 

Wood 

Express  charges 

Telegrams 

Brakes,  etc 

Machinery  snppliea,  etc 

Dies,  etc 

Fresh  meat 

Oils 

Team  hire 

Hope 

Zluc,  etc 

Repairs 

Hay 

Repair  work 

Hardware 

Meat 

Fresh  meat 

Teutflys 

Traveling  expenses 

Emergency  purchases 


$35.85 

35.91 

187.24 

5.00 

15.40 

15.00 

2.40 

7.26 

2.40 

24.80 

55.85 

12.12 

20.88 

33.39 

0.00 

6.97 

.50 

1.00 

9.80 

4.00 

8.59 

1.52 

15.85 

41.00 

5.10 

55.00 


32.210.41 
235.82 


32,440.23 


Outstanding  Uahilities  June  SO,  1897. 


To  whom  owing. 


Snndry  persons 

Do 

Do 

R.  A.  Smith 

R.  Davenport 

Nell  McKay 

Knhlo&  Eflerbe... 
A.O.Powell 

Do 

▲.T.Kimball 

▲.OaUnnd 

Sundry  persons 

O.W.Knox 

W.  Potter  &  Co 

BoeringerA  Son.... 
S.&J.W.  Koop 

Do 

Thorp  Sc  Martin  Co. 


>ggingCo.. 


AjTohiePordy., 
Cross  Lake  Loi 

SUpi  "  

G.I.  Maynard , 

D.  M.  Clark  &  Co 

Western  Union  Telegraph  Co 

North  Amerioan  Telegraph  Co 

Dnlnth,  Saperior  and  Western  Rwy. 

A.  Johnion 

StPaulandDolnthRwy 

Northern  PaoifloRwy 

Railroads 


Total 

Expended  to  June  SO,  1897. 


Total. 


On  account  of— 


Pay  roll,  Pine  River,  June 

Pay  roll.  Pine  River 

Pay  Roll,  Sandy  Lake 

Post-office  box 

Travel  expenses 

Use  of  team 

Drawing  materials 

Emergency  purchases 

— do 

Use  of  team 

....do 

Pay  roll,  Pokegama  Falls,  June. 


Oilcloth 

Drawing  materials. 

Sopnlies 

Feed  and  oata 

Stationery 

Use  of  team 

Lumber,  etc 

Coal  and  iron 

Butter .• 

Hardware 

Telegrams 

. . .  .do  . 

Rental. 

Travel  expenses. 

Tickete. 

do 

Unsettled  freight  accounts  outstand- 
ing. 


Amonnt. 


$093.92 
213.88 
141.50 

L50 

2.30 
21.00 
39.06 
10.23 
22.95 
20.00 
20.00 
747.50 
.60 

7.33 
106.53 
43. 81 
40.06 

8.50 

6.00 
83.25 

7.63 

9.80 
89.15 
11.90 

4.10 
10.66 

6.25 
2G.J20 

6.55 
73.42 


2,734.18 
32.446.23 


35, 180. 41 
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IMPROVEMENT  OF  CHIPPEWA  RIVER,  INCLUDING  YELLOW  BANKS, 

WISCONSIN. 

The  first  examinations  and  surveys  of  this  stream  were  made  in  1874 
and  1875.  Based  upon  the  latter,  a  project  was  prepared  for  the 
improvement,  consisting  of  the  revetment  of  caving  banks  and  con- 
struction of  dams  and  jetties  from  Eau  Claire  to  the  confluence  of  the 
stream  with  the  Mississippi  Biver,  a  distance  of  56  miles,  in  order  to 
confine  the  low- water  volume  to  a  channel  of  nearly  uniform  width; 
also  to  protect  the  five  Yellow  Banks  bordering  on  the  river.  Object: 
To  provide  an  open  channel  200  feet  wide  and  3  feet  deep,  and  relieve 
the  channel  of  the  Chippewa  Eiver  and  of  the  Mississippi  Biver  below 
the  junction  of  the  two  streams  from  the  sand  contributed  by  the  Yel- 
low Banks.  First  estimate  of  cost,  $139,892.50.  The  project  has 
remained  unaltered,  except  an  increase  in  the  amount  of  work  to  be 
done.  The  estimate  has  been  revised  three  times.  The  last  one  (made 
in  1888)  placed  the  cost  at  $272,487.72. 

For  a  full  description  of  the  river  and  detailed  statement  of  the  revi- 
sion of  projects  reference  is  made  to  pages  2183-2188,  Appendix  Y, 
Annual  Beport  for  1895. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches,  and  the  crossing  at  the  mouth  of  the 
river  was  extremely  difficult  at  that  stage,  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insufiScient 
depth.  Frequently  the  depth  of  water  on  the  bar  at  the  mouth  of  the 
river  was  but  10  or  12  inches. 

The  work  of  improvement  to  June  30, 1895,  has  provided  a  perma- 
nent channel  3  feet  deep  over  the  bar  at  the  mouth  of  the  river,  and 
materially  increased  the  depths  over  the  Durand,  Plum  Island,  Plum 
Island  Flats,  Battle  Island,  Wacouta  Island,  and  Flower  Pot  Island 
bars,  besides  straightening  a  difficult  piece  of  river  at  the  Madison 
Street  Bridge,  in  Eau  Claire,  and  the  stoppage  of  a  difficult  and  dan- 
gerous cut-off  at  Dead  Lake.  Where  the  improvements  have  been 
completed,  the  channels  are  3  feet  or  more  in  depth.  The  channel 
improvements  have  efiected  a  material  reduction  in  the  cost  of  running 
rafted  lumber  from  Eau  Claire  to  the  mouth  of  the  river. 

No  work  of  consequence  has  been  done  at  the  Yellow  Banks  since 
1883,  at  which  time  about  one  fifth  of  the  banks  had  been  revetted. 

Total  expended  from  commencement  of  operations  in  1877  to  June 
30,  1896,  including  outstanding  liabilities,  $180,771.91. 

Operation  duruig  the  pmt  fiscal  year, — Field  operations  have  been 
confined  to  rei)airs  of  Wacouta  Island  Dam  No.  2.  A  good  channel 
was  maintained  from  Jul^  1,  189ij,  to  close  of  the  season.  Gontinuous 
high  water  since  the  ice  went  out  in  1897  to  close  of  present  year  has 
provided  sufficient  depth  of  water  without  the  need  of  works  of  improve- 
ment. Several  bars  show  indications  of  becoming  troublesome  before 
low  water  is  reached.  It  is  expected  to  work  on  them  during  the  fall 
of  1897. 

Mr.  A.  O.  Powell,  assistant  engineer,  has  had  local  charge  of  the  im- 
provement of  the  river,  as  well  as  of  the  St.  Croix  River,  in  addition  to 
duties  as  assistant  engineer  on  all  the  works  pertaining  to  this  district. 

Expenses  during  the  fiscal  year  ending  June  30, 1890,  including  out- 
standing liabilities,  $3,115.28. 

The  sum  of  $80,737.72  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1899.  ^.^^^^^^^  ^^  ^OOglC 
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For  channel  improvements $70,737.72 

Foraorvey 10,000.00 

Total 80,737.72 

This  work  is  in  the  collection  district  of  Milwankee,  Wis.    The  duties  on  imports 
collected  daring  the  year  ending  December  31,  1896,  amounted  to  $329,398.87. 

Ahgtraoi  of  appropriations. 


By  act — 

Of  Augn8tll,1886 $10,000 

Approved  September  19, 1890    10, 000 

Approved  July  13, 1892 5,000 

Of  August  17, 1894 10,000 

Passed  June  3,  1896 10,000 

Total 191,750 


By  act — 

Approved  August  14, 1876..  -  $10, 000 

Approved  June  8,  1878 10, 000 

Approved  March  2,  1879  ....  8, 000 

Approved  J  u  ne  14,  1880 10, 000 

Approved  March  3, 1881 10, 000 

Passed  August  2,  1882 65,000 

Approved  July  5,  1884 15, 000 

Approved  August  5, 1886 ....  18, 750 

Money  statement 

July  1, 1896,  balance  unexpended $11,003.09 

June  30, 1^7,  amount  expended  daring  fiscal  year 3, 1 12. 66 

July  1,  1897,  balance  unexpended 7,890.43 

July  1,  1897,  outstanding  liabilities 27.62 

July  1, 1897,  balance  available 7,862.81 

{Amount  Cestimated)  required  for  completion  of  existing  project 80, 737. 72 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1899    80,737.72 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


COMMERCIAL  STATISTICS. 

Comparative  statement  of  lumber,  lathe,  ehinglee,  pickets,  and  logs. 


Year. 


1878. 
1879 
1880 
1881 
1882 
1883. 
1884. 
1885 
1886, 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1896 
1896 


Lnmber. 


Feet  B.  M. 
154,119,860 
248, 932, 000 
325.150,000 
342, 887, 000 
875.000,000 
269, 094, 203 
298, 844, 591 
374. 138, 443 
207, 205, 672 
186,  826. 621 
161,309,512 
158,938,294 
166,477,966 
152, 040, 386 
144, 651, 160 
159. 180, 534 
128, 703. 908 
130, 117,  213 
104,715.810 


Laths. 


Nufnber. 

40,000,000 

62,044.000 

100,357,750 
64,787,000 
66,000,000 
82. 643, 600 
88, 905, 520 
95.992,900 
77, 729, 630 
64,725,580 
50, 644, 370 
60, 487, 856 
46, 234, 673 

107, 841, 850 
46,461,170 
43, 938, 210 
83, 550, 370 
29,928,099 
28, 952, 430 


Shingles. 


Kuniber. 
I??'  r)00,000 
l^j.-.,  152,000 

:+  1115,150 


11,1.1 
I' 


437,000 
1^,000 
764,000 
133,000 
^  30, 220 
465,750 


It'  .16,200 


L|8,900 
u53, 075 
199,500 
700,210 
:lM,000 
774,600 
183.250 
118.000 
r 14, 000 


Pickets. 


Number. 

10, 000, 000 

12, 000, 000 
2, 423, 940 
1. 880, 000 
2,200.000 
1,497,948 
1,  a40. 278 

76, 000, 000 
1, 934, 340 
3, 023, 236 
1, 600, 320 
2, 244, 786 
1,222,989 
1,258,850 
1,607,050 
1. 940, 525 
1.420,618 
681, 705 
840,184 


Total  ton- 
nace  ex- 
clusive of 
loose  logs. 


Ton9. 


325,971 
829,156 
342,350 
314, 085 
410,960 
469.  506 
333,157 
327,  5.V) 
258.776 


Loose  logs. 


Fe€t  B.  If. 
Unknown. 
250,000,000 
300,000,000 
800,000.000 
350,000,000 
450, 000, 000 
684,674,176 
600,000,000 
465.000,000 
404.802,660 
642,437.000 
400,518,720 
606, 992, 790 
284,113,430 
632, 350, 670 
488, 926, 000 
250, 045, 730 
292,640,000 
297,391,000 


Year. 


Comparative  statement  of  freight  and  passengers. 


1878. 
1879 
1860. 
1881. 


Steam - 
boata. 


Freight 
carried. 


Pounds. 
Unkuown. 
6, 840, 000 
8,440,000 
3,932,000 


Paasen- 

gers. 


Unknown. 
8,730 
11,240 
16,989 


Year. 


1882 

1883 

]gg^ 

1885  to'l^' 


Steam- 
boats. 


a  One  hundred  and  eight  tons  banlen  and  2  feet  draft, 


Freight 
carried. 


Pounds. 
2, 640, 000 
3, 184, 000 
1, 500, 000 


PaiiaoB- 
gers. 


10,490 
4,000 
5.500 


fgitizedby^OOgie 
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But  ODe  steamboat  plied  regularly  on  the  river  since  ISSo.  This  boat,  the  Phil 
Sheckel  (108  tons  burden  and  2  feet  draft),  ran  from  the  mouth  to  Dnnnville,  aboat 
halfway  between  the  mouth  and  Eau  Claire,  to  assist  The  Knapp^  Stout  &,  Co.  Com- 
pany's rafts  in  floating  down  the  river.  Her  passengers  and  freight  were  confined 
entirely  to  the  company's  rafting  basinesa. 


Y4- 

IMPROVEMENT  OF  ST.  CROIX  RIVER.  WISCONSIN  AND  MINNESOTA. 

The  project  for  improvement  is  to  provide  a  3foot  channel  from  Tay- 
lors Falls  to  the  Mississippi  River,  52.3  miles,  by  the  removal  of  snag^s, 
bowlders,  bar,  etc.,  and  the  contraction  of  the  low-water  channel  from 
Taylors  Falls  to  head  of  Lake  St.  Croix,  a  distance  of  28.5  miles;  by 
wideDing  and  straightening  the  channel  in  Lake  St.  Croix  over  Hud- 
son and  Catfish  bars,  6.3  and  15.1  miles,  respectively,  below  head  of 
lake;  also  the  improvement  of  the  harbor  and  water  front  of  Stillwater, 
Mine.  Tbe  latter  was  added  by  the  river  and  harbor  act  passed  Jane 
3,  1896,  and  increased  the  estimate  of  cost  from  $126,000  to  $136,700. 
The  original  estimate  of  cost  was  $21,758.  It  was  revised  in  1882  and 
1889  (see  pages  1798  and  1801,  Annual  Eeport,  1889). 

At  the  time  of  the  adoption  of  the  project  the  depth  on  many  of  the 
bars  above  Stillwater  was  but  2  feet.  The  channel  was  further  ob- 
structed by  sunken  cribs,  wrecks,  snags,  and  old  boom  piers,  and  the 
bends  by  leaning  trees.  The  channel  over  Hudson  bar,  St.  Croix  Lake, 
was  quite  tortuous  and  shallow,  having  but  2.5  feet  depth  at  low  water. 
At  Catfish  the  channel  had  sufficient  depth,  but  mside  a  sharp  bend 
around  a  long  narrow  sandy  spit  that  jutted  out  for  a  distance  of  1,450 
feet  from  the  left  bank  and  at  right  angles  to  the  shore  line.  When  a 
strong  wind  blew  up  or  down  the  lake,  the  steamboats  with  heavy  rafts 
encountered  considerable  difficulty  in  keeping  the  channel. 

Since  1886,  the  railroads  penetrating  the  river  section  have  reduced 
navigation  over  that  reach  to  almost  nothing,  except  the  running  of 
loose  logs;  as  a  consequence,  little  attention  has  been  given  to  its  im- 
provement since  1890. 

On  the  lake  section  (Stillwater  to  the  mouth)  the  commerce,  consist- 
ing of  rafted  lumber  and  logs  towed  by  steamboats,  is  of  large  propor- 
tions and  its  needs  are  being  met  by  expending  the  largest  ])art  of 
appropriations  on  this  reach.  By  June  30,  1896,  channels  had  been 
dredged  through  the  Catfish  and  Hudson  bars  to  a  depth  of  4  feet  at  low 
water  and  the  water  directed  into  new^  channels  by  training  dams. 
Many  of  the  partly  submerged  logs  were  also  removed,  but  new  ones 
are  continually  coming  into  the  channel.  The  work  has  resulted  in 
creating  a  fair  steamboat  channel,  4  feet  deep  at  low  water,  from  Still- 
water to  the  mouth.  Boats  and  rafts  can  now  pass  over  that  distance 
at  the  lowest  stage,  but  some  work  remains  to  be  done  in  widening  the 
dredged  channels  and  straightening  other  portions,  particularly  on  the 
Hudson  bar  above  and  below  the  bridge,  and  in  the  construction  of 
additional  trainingdams  to  maintain  the  dredged  channel.  Theimprove- 
ment  of  the  harbor  at  Stillwater  had  not  been  commenced. 

Amount  expended  to  June  30, 1896,  including  outstanding  liabilities, 
$112,471.77. 

On  account  of  the  excellent  condition  of  the  channels  that  prevailed 
last  fall  and  the  high  stage  of  water  during  the  spring  of  1897,  no  field 
operations  were  undertaken  except  the  assembling  of  part  of  the  mate- 
rial for  repairs  to  training  dams,  Hudson  bar.  Lake  St.  Croix,  and  exam- 
inations, surveys,  etc.,  in  preparation  for  season  of  1897. 
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Amount  expended  during  fiscal  year  ending  June  30, 1897,  including 
outstanding  liabilities,  $2,215.42,  divided  as  follows: 

Material  for  repairs  to  training  damB,  Hudson  bar $447.06 

Saryeys,  examinations,  St.  Paul  office  expense,  and  contingencies 1, 768. 36 

Total 2,215.42 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  snbport.  Collections  for  the  year  ending  December  31, 
1896,  $244,203.22;  value  of  domestic  exports  for  same  period,  $116,166. 

Abstract  of  approptiations. 


By  act — 

Approved  June  18, 1878 $10, 000 

Approved  March  3, 1879 8, 000 

Approved  June  14,  1880 10, 000 

Approved  March  3, 1881 8, 000 

Passed  Au^st  2, 1882 30, 000 

Approved  July  5,  1894 9, 000 

Approved  August  5, 1886 7, 500 


By  act— 

Of  August  11, 1888 $10,000 

Approved  September  19, 1890  8, 000 

Approved  July  13,  1892 8, 000 

Of  August  17,  1894 4,000 

Passed  June  3, 1896 16,000 

Total 127,500 


Money  statement 

July  1, 1896,  balance  unexpended $15,036.63 

Jnne  90, 1897,  amount  expended  during  fiscal  year 2, 223. 82 

July  1, 1897,  balance  unexpended 12,812.81 

{Amount  (estimated)  required  for  completion  of  existiuj^  project 9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


COMMERCIAL  STATISTICS. 

Comparative  statement  of  steamboats  and  barges,  freight  and  passengers  carried,  and 
lumber  and  logs  towed  and  rafted  on  the  St,  Croix  River,  Wisconsin  and  Minnesota. 

STEAMBOATS  AND  BARGBS. 


Tear. 


1878- 
1879.. 
1880. 
1881. 
1882. 
1883. 
1884.. 
1885.. 
1886.. 
1887. 


Frelghl 

i  and  paa- 

Steam- 

senger  buBinesa. 

boatain 

and  rait- 
log  busi- 

Steam- 
boats. 

Barges. 

ness. 

3 
3 
3 
2 
8 

8 
12 
29 

40 
77 

24 

3 

26 

51 

3 

26 

80 

4 

33 

50 

6 

88 

49 

3 

40 

68 

Year. 


1888. 
1880. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
189«. 


Freight  and  pas- 
senger business. 


Steam- 
boats. 


1 

1 

a2 

1 


Barges. 


al  i 


Steam* 
boatH  in 

towing 
and  raft- 
ing basi- 

nesH. 


58 

52 

126 

&130 

&122 

6127 

6  69 

(c) 

660 


a  One  hundred  and  seventeen  tons  burden  and  18  inches  draft. 
h  From  35  to  240  tons  burden  and  2)  to  3|  feet  draft, 
e  Unknown. 

FKEIGHT  AND  PASSENGERS. 


Tear. 


1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 


Freight  carried. 


Lumber.   Wood.    Total. 


Ton9, 
(a) 
(a) 
(a) 
'a) 
(a) 
(a) 
(a) 
(a) 
(a) 


Tom. 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(«) 
(a) 


Passen- 
gers 
carried. 


Tom. 
16,000 
23,893 

(a) 
17,500 
30, 000 
31,500 
40,000 
42. 500 
90,450 


Year. 


15,000 
9,244 

(a)  , 
11,015  , 
10,300  I 
12,800  , 

4,000  I 
10,647  ' 
12,756  . 


1887 
1888 
1889 
1890 
1891 
1894 
1895 
1890 


Freight  carried. 
Lumber.    Wood.     Total. 


TonM. 
(ff) 
5,21K) 
5,900 
7,139 
100 
3,205 
(c) 
(0 


Tona. 
ia) 
4,354 
4,100 


Passon- 
I    gers 
rarrie«l. 


Ton*. 
28,500 
90,554 
10,000 


5,706  M3.144 


200 
{:) 
(c) 
(«) 


3i)0 
3, 205 

(c) 


9,872 

(a) 

(a) 
921 
551 

ic) 

(c) 


a  Unknown. 


b  Including  209  tons  of  general  merchandise. 
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Compttraiite  gtaleinemt  of  tUamb^ati  mnd  harpm,  «fe.— Cootiiined. 
SAFTED  LOGS  AKD  LUMBSS. 


BafUdlosa 
towed  out 

Rafted  lumber  towed  oat  af  St.  Croix  Rirer. 

Tbtal  ton- 
nage, ex- 
eiaaiTe 
of  loose 
logs. 

Looae  logs  rva  on  lirar 
above  Stillwater. 

Year. 

BWer  (esti- 
mated). 

Lumber.    !  Shingles. 

1 

Latha. 

Pieketo. 

FeetB.M. 

T«. 

1878 

FeetB.M. 

70,000,000 
117,000.000 
200.000,000 
185,000,000 
130,  000. 000 
108.000,000 
175,000,000 
150,000,000 
115.OUO.000 
175  000  000 

F^B.M.  1    Xumber. 

Number. 

Xumber. 

IbfW. 

1 

1879 

•***: ,:::::::::::::::::::: 

:::::::::::::i :::::::::: 

1880 

1 ! 

1881 

"* i li 

1882 

1                  1                                 1 

f 

1883 

1884 

1885 

1886 

1887 

Minn  IMA  AAA 

1 

1888 

136  000  000     114  610  906 

«fiA  070  MIA  Uia  «si   «00  .a.^7A  8^ 

uTOlLafl? 

1889 

150*000*000      arfiiTnTA    'ut  ta3  linn     ^q  ma  aift        oo  ma      urr  244 

1890.. 
1891.. 
1892.. 
1893.. 
1804.. 
1895.. 
1806.. 

250,000.000 
209.233.490 
250,000,000 
100. 000, 000 

213^000,' 000 
168,300.000 

116.403,000 
110.934,084 
126, 503. 520 

63.564,209 
106, 912;  803 
133.803,315 

67,680.498 

46, 007,  000 
32. 016.  750 
51,959,000 
23.196,500 
38,861,250 
22.521.250 
7,893,750 

33.861,900 
31.132,350 
37.887.200 
18.413,720 
28, 385, 600 
33.  IXi,  035 
16,951,700 

278,580 
678,240 
261.040 
118.580 
1,050,420 
340,006 
40,000 

1.104,100  >4400,000.000 
948,757     315.231,300 

1,179.549:  436,899,770 
707,745  359,468,740 
805,838  ,  281,470,400 

1,021,884;  373,062.850 
724,204    321.764,590 

a  1,810, 000 
1,103.310 
1,520,149 
1,358.141 
965.146 
1,305.720 
1,126,178 

•Unkaowii  preyiona  yi 


Y5. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

Four  examinations,  sarveys,  and  projects  have  been  made  of  this 
stream  since  1866.  Reference  is  made  to  the  Annual  Reports  for  1894 
and  1895  for  a  resum6  of  the  various  estimates  and  history  of  the 
improvement  of  the  river. 

The  present  approved  project,  adopted  in  1875,  for  improving  the 
river  from  South  Bend  to  the  mouth,  116.4  miles,  consists  in  the  con- 
struction of  locks  and  dams  at  an  estimated  cost  of  $821,368.63. 

The  appropriations  to  1878,  inclusive,  aggregate  9117,500,  and  were 
expended  between  1867  and  1879  in  surveys  and  the  removal  of  snags, 
overhanging  trees,  and  bowlders.  The  reach  worked  over  extended 
ft*om  Minnesota  Falls  to  a  point  9.9  miles  above  Carver.  The  work  was 
done  to  temporarily  facilitate  high-water  navigation,  of  which  in  an 
early  day  and  before  the  advent  of  railroads  there  was  a  considerable 
volume.  Since  1879  new  snags  have  appeared  in  such  numbers  that 
there  are  now  as  many  as  at  any  previous  time;  therefore  it  can  not  be 
said  that  any  permanent  improvement  was  efifected. 

No  work  was  done  on  the  river  between  1879  and  1893,  and  at  no  time 
has  Congress  authorized  the  improvement  of  the  river  upon  the  basis 
of  the  present  approved  project — a  canalization  of  the  river.  After 
railroads  penetrated  the  Minnesota  Valley  the  navigation  of  the  river 
practically  ceased. 

Below  Shakopee  the  river  is,  in  the  main,  very  deep,  almost  free  from 
snags  and  caving  banks,  and  would  offer  exceptional  advantages  to  the 
navigation  thereof  were  communication  between  it  and  the  Mississippi 
River  rendered  x>ermanent  by  the  improvement  at  the  mouth  of  the 
river. 

In  the  fall  of  1893  a  project  was  entered  into  for  the  improvement  of 
the  river  below  Chaaka  and  Shakopee  by  building  a  closing  dam  at  the 
foot  of  Pike  Island  and  across  the  main  channel  at  the  mouth  of  the 
river  and  diverting  the  river  during  low  stages  into  a  ch|n^^}^^j|ged 
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through  the  Fort  Snelling  Cbute.  For  a  fuller  description  of  the  plan 
of  improvement,  see  pages  1726  and  1727,  Annual  Beport,  189:1^. 

Hie  closing  dam  has  been  built  of  brush  and  stone  and  a  temporary 
channel  excavated  through  the  Fort  Snelling  Chute. 

During  the  past  fiscal  year  additional  dredging  was  done  in  the  chute 
and  the  dam  was  raised  1^  feet  in  height.  As  experience  has  shown 
that  the  ice  from  the  spring  break  ups  would  remove  the  rock  from  the 
crest  of  dam,  leaving  it  uneven,  the  raising  was  effected  by  driving  a 
row  of  round  piles,  8  feet  c.  to  c,  along  the  highest  portion  of  the  dam. 
The  piles  were  capped  2  feet  wide  and  backed  with  stone.  Blue  prints 
of  photographs  taken  of  the  dam  in  October,  1893,  November,  1896, 
and  May,  1897,  are  herewith.* 

The  permanency  of  the  work  depends  upon  a  further  appropriation 
for  enlarging  the  channel  through  Fort  Snelling  Chute  and  strengthen- 
ing the  dam. 

Amount  expended  to  June  30,  1896,  on  project  at  mouth  of  river, 
$10,000. 

Total  amount  exi>ended  to  June  10, 1896,  on  all  parts  of  the  river, 
$127,500. 

Amount  expended  during  fiscal  year  ending  June  30, 1897,  $3,943.15. 

Jbatraet  of  appropriations. 


By  act- 
Approved  Marck  3,  1867  ....  $37,500 

Approved  July  11.  1870 10, 000 

Approved  March  3,  1871  - .  -  10, 000 

Approved  June  10, 1872 10, 000 

Passed  March  3, 1873 10, 000 

Approved  June  23, 1874 10, 000 

Approved  March  3,  1875  ....  10, 000 


By  act- 
Approved  August  14, 1876. . .  $10, 000 

Approved  June  18, 1878 10, 000 

Of  August  11, 1888 10,000 

Passed  June  3, 1896 4,000 

Total 131,500 


Money  statement 

July  1,  1896,  balance  unexpended $4,000.00 

June  30,  1897,  amount  expended  during  fiscal  year 3,870.45 


July  1, 1897,  balance  unexpended... 
July  1, 1897,  outstanding  liabilities. 

Jnly  1,  1897,  balance  available 


129.55 
72.70 


56.85 


I  Amount  (estimated)  required  for  completion  of  existing  project 689, 868. 63 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  Jane  30,1899    11, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


COMMERCIAL  STATISTICS. 


Y«ar. 

SteftiDboati)  plving 

on  lower  part  of 

river. 

Freight  carried. 

No. 

Ton. 
nage. 

Draft. 

Wheat. 

Hay. 

Wood. 

Brick. 

Misoel. 
laneous. 

Total. 

1888 

1 
2 

Tom. 

Ineh«». 

Tom. 

Totu. 

Tont. 

Tons. 

Tons. 

Tons. 
8,860 

4,900 
8,688J 
(t) 

188^ 

j      i53 

m 

20/ 

18 

80 

20j 

30 

1890 

V       IHO 
(      117 

3   {       153 
'I      180 

3           IM 

82 

800 

840 

1.080 

8424 

1898 

•  Not  printed. 


f  Unknown, 
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There  was  no  traffic  on  the  river  daring  the  seasons  of  1891,  1892, 1893, 1894,  and 
1895,  as  steamboats  conld  not  at  all  times  pass  the  bar  at  the  month  of  tl&e  river. 
The  traffic  in  1896  was  slight,  bat  the  opening  of  the  river  has  indaced  leyeral  boats 
to  prepare  for  the  year  1897. 


Y  6. 

IMPROVEMENT  OF  THE  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 

DAKOTA. 

The  history  of  the  project  for  improvement  of  the  fied  Biver  of  the 
Korth  and  Ked  Lake  River  is  fdliy  stated  on  pages  1856  and  1857, 
Annual  Eei^ort  for  year  1896. 

The  present  approved  project,  at  an  estimated  cost  of  $315,320,  pro- 
vides for — 

Improving  Red  River  of  the  North:  (1)  Breckenridge  to  Moorhead,  97 
miles.  A  channel  capable  of  being  navigated  daring  high  and  mediam 
stages  of  water.  (2)  Moorhead  to  Grand  Forks,  155  miles.  A  channel 
60  feet  wide  and  3  feet  deef)  at  low  water.  (3)  Grand  Forks  to  the  north- 
ern boundary  line,  143.5  miles.  A  channel  60  feet  wide  and  4  feet  deep 
at  low  water. 

Improving  Red  Lake  and  Red  Lake  River :  (1)  Red  Lake,  50  miles.  A 
channel  3  feet  deep  at  low  water.  (2)  Red  Lake  Biver  from  Red  Lake 
to  High  Landing,  50  miles.  A  channel  3  feet  deep  at  low  water.  (3)  Bed 
Lake  River  from  High  Landing  to  Thief  River  Falls,  35  miles.  A  chan- 
nel 3  feet  deep  at  low  water. 

RED  RIVER  OP  THE  NORTH. 

In  1879,  when  the  first  bar  was  dredged  throngh,  the  raling  depth  at 
ordinary  low  water  between  Moorhead  and  Goose  Rapids  has  l^n  stated 
to  have  been  but  1.5  feet,  and  below  Grand  Forks  but  2  feet. 

The  dredging  work  to  June  30, 1896,  resulted  in  the  attainment  of 
the  object  on  the  third  division,  and  on  the  second  division  except  for 
13  miles  at  Goose  Rapids.  The  removal  of  snags  and  trees  on  the  first 
division  has  bettered  the  condition  of  that  section  during  high  and 
medium  stages  of  water. 

Expended  upon  the  improvement  from  the  commencement  of  the 
work  in  1877  to  June  30,  1896,  $257,462.03. 

Operations  during  the  fiscal  year  ending  June  30, 1897. — The  dredging 
fleet  was  placed  in  commission  August  4,  1896,  laid  up  liTovember  4, 
1896,  and  again  placed  in  commission  June  23, 1897.  The  locality  of 
the  work  was  between  Grand  Forks  and  Goose  Rapids,  and  on  Goose 
Rapids.  The  dredging  was  confined  to  previously  excavated  channels 
that  had  subsequently  been  partly  closed  by  landslides. 

The  frequency  of  these  landslides  has  been  mentioned  in  former 
annual  reports.  During  the  past  four  years  the  work  on  the  river  has 
been,  almost  wholly,  removing  landslides,  only  2  miles  of  new  work 
having  been  done  in  that  time.  The  necessity  of  repair  work  during 
the  past  year  has  been  so  urgent  that  the  completion  of  the  project  was 
not  advanced. 

From  examinations  made  in  June,  1897,  it  is  probable  that  one  Half 
of  the  present  working  season  will  be  applied  to  repair  work,  and  the 
other  half  to  new  work  on  Goose  Rapids. 


Digitized  by 


Google 


APPENDIX    Y — REPORT   OF   LIEUT.  COL.  JONES,  2159 

The  quantities  of  work  daring  the  past  year  have  been — 

Excavation cabio  yards..  26,204 

Wing  dams linear  feet..  227 

Traiuinsdams do....  8,216 

Channels  oat do 8,215 

Bowlders  removed cubic  yards..  78 

Snags  removed 2 

Overhanging  trees  removed 11 

The  Steamboat  made  one  trip  in  April  for  the  relief  of  flood  sufferers. 
On  this  trip  the  boat  was  sunk  by  running  ice.  No  serious  injury 
resulted  from  the  sinking  of  the  steamer^  as  she  was  readily  raised  and 
repaired. 

After  the  close  of  the  season  of  1897  the  dredging  fleet  will  require 
extensive  repairs  before  work  can  be  again  resumed.  The  estimated 
cost  of  the  repairs  is  $8,100. 

For  a  detailed  description  of  the  condition  of  the  plant,  as  well  as  an 
account  of  the  year's  work,  reference  is  made  to  the  report  of  Assistant 
Engineer  E.  Daveni)ort. 

All  the  work  for  the  improvement  of  this  stream  has  been  performed 
by  hired  labor. 

Expended  upon  this  improvement  daring  the  fiscal  year  ending  June 
30y  1897,  including  outstanding  liabilities,  $8,729.31,  divided  as  follows: 

Superintendence  andSt.  Paul  offioeexpense $496.31 

Care  of  property 502.67 

Relief  of  flood  sufferers .- 493.25 

Operating  steamboat  and  fleld  supervision 3, 491. 43 

Operating  dredge  and  field  supervision 3,745.65 

Total 8,729.31 

BED  LAKE  BIVEB. 

The  improvement  of  this  river  from  Thief  Eiver  Falls  to  and  includ- 
ing Bed  Lake,  a  distance  of  135  miles,  was  made  a  part  of  the  project 
for  the  improvement  of  the  Red  River  of  the  North  by  the  terms  of  the 
river  and  harbor  act  passed  June  3, 1896.  Navigation,  at  low  water,  of 
the  river  is  obstructed  by  a  bar  at  outlet  of  Red  Lake  and  by  bowlders 
in  the  river  between  Thief  River  Falls  and  High  Landing.  This  proj- 
ect will  require  a  reservoir  created  by  a  small,  low  dam  at  the  outlet  of 
Bed  Lake.  It  was  considered  advisable  to  expend  the  whole  $5,000 
appropriated  in  afibrding  immediate  relief  in  the  river  channel.  A  pre- 
cise estimate  of  cost  of  dam  should  be  based  upon  a  survey.  It  should 
not  exceed,  however,  the  sum  of  $100,000.  It  is  recommended  that  the 
sum  of  $50,000  be  appropriated  for  continuing  the  improvement. 

Operations  during  the  fiscal  year  ending  June  30y  1897. — ^A  small  der- 
rick fleet  was  constructed  by  October  28,  1896.  Between  the  latter 
date  and  November  8, 1896,  when  the  river  was  closed  by  ice,  104  cubic 
yards  of  bowlders  was  removed  from  the  channel,  8  to  13  miles  above 
Thief  River  Falls.    Work  will  be  resumed  July  1, 1897. 

Amount  expended  during  the  past  fiscal  year,  $2,647.10,  divided  as 
follows: 

Superintendence  and  St.  Paul  office  expense $75.22 

Care  of  property 385.00 

Construction  derrick  fleet  and  field  superintendence 2, 051. 58 

Bemoving  bowlders  and  field  superintendence 135.30 

Total 2,647.10 

Digitized  by  VjOOQlC 


2160      REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  &  A&MT. 


Abiirad  of  mppropriaiions. 


By  act— 

Approved  August  14, 1876.. .  $10, 000 

Approved  June  18, 1878 30, 000 

Approved  March  3, 1879 25, 000 

Approved  June  14,  1880 20, 000 

Approved  March  3, 1881 18, 000 

Pasaed  August  2, 1882 10, 000 

Approved  July  5, 1884 10, 000 

Approved  A  uguat  5,  1886 50, 000 


By  act — 

Of  August  11,  1888 $20,000 

Approved  September  19,1S90.    25, 000 

Approved  July  13, 1892 25,000 

Of  August  17,  1894 15,000 

Passed  June  3,  1896 20,000 

Total 278,000 


Money  statement. 

July  1,  1896,  balance  nnexpended $20,537.97 

June  30,  1897,  amount  expended  during  fiscal  year 10,189.19 

July  1, 1897,  balance  unexpended 10,348.78 

July  1, 1897,  outstanding  liabilities 1,187.22 

July  1,  1897,  balance  available 9,161.56 

r  Amount  (estimated)  required  for  completion  of  existing  project  for  Red 

River  only 37,820.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1899    37, 320. 00 
Submitted  in  compliance  with  requireuients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


COMMERCIAL  STATISTICS. 
RED  RIYER  OF  TH£  NORTH. 

The  stage  of  water  during  the  season  of  1896  was  generally  quite  favorable  for 
steamboat  operations,  the  range  at  Grand  Forks  gauge  being  from  -|-27  feet  in  May 
to  +0.6  foot  in  October,  with  a  rise  to  + 1.4  feet  in  November  before  the  river  was 
cloHed  by  ice. 

Steamboat  navigation  commenced  April  22  and  closed  November  7.  The  river  was 
clear  from  ice  from  April  18  to  November  8.  The  boats  operated  on  the  river  were 
the  Red  River  lYanaportation  Company's  steamer  Grand  Forkg,  100  tons,  with  3 
barges  of  127  tons  each,  and  the  gasoline  boat  City  of  Grand  Forks,  12  tons,  with  2 
barges  of  40  tons  each. 

The  following  is  a  statement  of  the  freight  moved  by  the  boats  during  the  season 
of  1896: 

Red  River  Transportation  Company's  steamer  Grand  Forks  and  three  bargee : 


To  Grand  Forks  from  points  north :  Wheat tons. 

To  Grand  Forks  from  points  south:  Wheat do... 

To  Grand  Forks  from  pointH  north  and  south :   Wood do. . . 

From  Grand  Forks  to  points  north  and  south : 

Merchandise do... 

Lumber do... 

Gasoline  boat  City  of  Grand  Forks  and  2  barges: 
To  Grand  Forks  from  points  north  and  south: 

Wheat do... 

Flax do... 

Wood do... 

From  Grand  Forks  to  points  north  and  south:  Merchandise do. .. 


6,824 
6,551 
1,800 

59i 

m 


2,009 

30 

112 

5 


Total 17,786 

Comparative  statenien  of  freight  moved  by  steamboats  and  barges  during  the  past  eighteen 

years. 


Tear. 


1806 
1895 
1894 
1883 
1802 
1891 


Tons. 


Year. 


17, 786      1800  . 

0, 413  I    1889  . 

7,684   -  1888. 

5,723  I  1887. 
14,256  I  1886. 
12, 137  I    1885  . 


Tods. 


1,710 
3,866 
12.140 
10. 405 
10,507 
23,045 


Year. 


1884 

1883 
1882 
1881 
1880 
1879 


Tons. 


29,046 
25,314 
81,652 
26,557 
21,651 
17,829 
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KED  LAKE  RIVER. 

The  stage  of  water  in  Red  Lake  River  was  favorable  for  steamboat  operations 
daring  the  entire  season  of  1896,  no  difficulty  whatever  being  experienced,  except 
during  the  fall  months^  from  obstructions  in  the  channel  on  the  rapids. 

The  boats  operated  on  the  river  were  the  Alice  Meehaiit  owned  by  Meehau  Bros., 
and  Viking  No.  1  and  Viking  No,  2,  owned  by  Hanson  Bros.,  all  of  Thief  River  Falls. 

On  Red  Lake  two  large  steamboats,  owned  by  Meehan  Bros,  and  T.  B.  Walker, 
were  engaged  in  moving  logs  on  the  lake,  but  no  detail  of  that  work  was  obtainable. 

Such  statistics  as  could  be  obtained  for  the  year  18^5  are  also  presented  herewith. 
The  water  in  1895  was  low  the  entire  season. 

Seoion  of  1895. 
Steamer  Alice  Meehan^  60  tons: 

Freight  (Thief  River  Falls  to  Red  Lake) tons..  145^ 

Passengers  (Thief  River  Falls  to  Red  Lake  and  return) 281 

Trips  made 35 

Ran  of  logs  from  Red  Lake  in  1895 million  feet  B.M..  15 

Season  of  1896. 

Steamer  Alice  Meehan: 

Freight  (Thief  River  Falls  to  Red  Lake) tons..  112 

Passengers  (Thief  River  Falls  to  Red  Lake  and  return ) 639 

Trips  made 41 

Steamer  Viking  No.  1: 

Freight  (Thief  River  Falls  to  Red  Lake) tons..  21 

Passengers  (Thief  River  Falls  to  Red  Lake  and  retam) 51 

Trips  made 7 

Steamer  Viking  No.  £: 

FreightCThief  River  Falls  to  Red  Lake) tons..  65 

Passengers  (Thief  River  Falls  to  Red  Lake  and  return) 24 

Trips  made 4 

Ran  of  logs  from  Red  Lake  in  1896 million  feet  B.M..  20 

Summflry  for  1896. 

Freight tons..  198 

Passengers 714 

Trips 52 

Ran  of  logs million  feet  B.M..    20 


REPORT  OF  ASSISTANT  ENGINEER  R.   DAVENPORT. 

Gkand  Forks,  N.  Dak.,  June  SO,  1897. 
Colonel:  The  following  report  of  operations  in  the  improvement  of  the  Red 
River  of  the  North  daring  the  fiscal  year  ending   June  30,  1897,  is  respectfully 
sabmitted: 

GENERAL  IMPROVEMENT. 

Season  of  1896. — The  work  done  daring  the  last  half  of  the  season  of  1896  was  on 
the  second,  or  Goose  Rapids,  section  of  the  river,  south  of  Grand  Forks,  N.  Dak., 
and  consisted  of  channel  dredging  and  the  removal  of  bowlders,  snags,  etc. 

The  preparation  of  the  fleet  for  active  operations  was  commenced  August  4 ;  the 
work  was  closed  and  the  fleet  laid  np  November  4.  During  this  period  of  three 
months,  18  channel  excavations  were  made,  extending  over  some  23  miles  of  river; 
11  of  these  channel  cuttings  were  on  Goose  Rapids,  between  Bellmont  and  Sand  Hill 
River,  a  section  of  river  previously  worked  over  by  the  dredge,  but  where  it  was 
again  necessary  to  excavate  several  new  bars,  and  to  extend  and  widen  some  of  the 
old  cuttings,  to  permit  the  passage  of  boats  at  low  water.  The  remainder  of  the 
channel  cuttings  were  north  of  Bellmont,  on  a  section  of  river  where  little  or  no 
dredge  work  had  previously  been  required.  All  of  this  season's  work  was  rendered 
necessary  by  land  slides  or  the  settling  of  the  adjacent  high  banks  of  the  river. 

Total  excavation,  24,704  cubic  yards.  Length  of  channel  out,  7,765  linear  feet. 
Training  dams  formed  with  the  excavated  material,  7,765  linear  feet;  wing  dams, 
227  linear  feet.  Cost  of  dredge  excavation,  17. 6  cents  per  cubic  yard.  Cost  of  sub- 
sistence, per  ration,  34  cents.  > 

The  steamer  Ogama  operated  in  connection  with  the  dredge,  towing  the  fleet, 
keeping  up  the  supply  of  fuel,  etc.,  and  also  occupied  with  the  removal  of  obstruc- 
tions from  the  channel,  made  29  trips.    Total  miles  run,  988.    Wood  loaded,  152 

ENG  97 136  I     n,r\ni(^ 
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cords.  Bowlders  removed  from  cbannel,  139,  equal  to  78  cable  yards  of  stone. 
Overhanging  trees  removed,  11 ;  snags,  2. 

The  cost  of  operating  the  steamboat  is  included  in  the  cost  of  general  work. 

Season  of  1897. — Owing  to  tlio  extreme  high  water  in  the  Red  Kiver  this  spring — 
45.2  feet  on  the  Grand  Forks  gauge  at  the  height  of  the  flood  in  April— and  in  part 
to  the  sinking  by  ice  of  the  steamer  Ogama  while  on  an  expedition  for  the  relief  of 
the  flood  sufferers  in  the  Red  River  Valley,  the  work  of  improvement  on  the  river 
was  delayed  until  June  U. 

The  steamboat,  by  the  way/ was  raised  April  26,  uninjured  in  any  way  excepting 
the  hole  in  the  side  of  the  hull  that  caused  the  sinking,  which  was  readily  repaired 
without  removing  the  boat  from  the  water. 

The  work  so  far  accomplished  this  season  consists  only  of  the  outfitting  and  towing 
of  the  dredging  fleet  to  Goose  Rapids  and  the  beginning  of  the  channel  cutting  in 
that  locality. 

Total  excavation,  1,500  cubic  yards;  channel  cut,  450  linear  feet;  training  dams 
formed  with  excavated  material,  450  linear  feet;  trips  made  by  steamboat,  3;  total 
miles  run,  126;  wood  loaded,  36|  cords. 

Di'edge  work  in  detail. 


Location. 


Sec. 
Sec, 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 

Sec' 
Sec. 
Sec. 
Sec. 
Sec. 
Sec. 


Season  of  isoa. 

26,  T.  148,  R.  40 

26,T.I4fi,R.49 

23,  T.  148,  K.  49 

23,  T.  148,  R.  49 

26.  T.  148,  R.  49 

25.  T.  148,  R.  49 

26,  T.  148.  R.  49 

36,  T.  148.  R.  49 

26,  T.  148.  R.  49 

23,  T.  148.  R- 49 

23,  T.  148,  R.  49 

23,  T.  148,  R.  49 

23,  T.  148.  R.  49 

3,T.148,R.49 

33.  T.  150.  R.  49 

20,  T.  J. 50.  R.  49 

20,  T.  150,  R.  49 

20,  T.  150,  R.  49 


....I 


Total 

Season  of  1807. 
Sec.  13,  T.  147,  R.  49 


Wing    I  Chaanel 
cut. 


Lin./L 


50 


Lin.  ft. 

1,000 
500 
600 

1,225 
675 
550 
740 
575 
150 
100 
100 
150 
150 
400 
200 
100 
100 
450 


227  7,765 


450 


Miles  of 

river 
worked 


4 
U 

4 


23 


In  connection  with  the  dredging  operations  on  the  Red  River  of  the  North  attention 
is  respectfully  called  to  the  necessity  of  repairing  the  dredging  fleet  before  another 
season's  work  can  be  carried  on  with  the  present  outfit. 

As  mentioned  in  the  report  of  June  30,  1895,  dredge  Otl^  Tail,  the  only  dredge  on 
the  river,  was  estimated  at  that  time  to  be  sufficiently  stable  for  two  seasons'  work, 
and  it  is  now  found  that  the  serviceable  limit  has  been  reached,  as  was  then 
estimated. 

The  machinery  on  the  boat  is  in  good  and  serviceable  condition,  and  the  cabin  ia 
in  good  repair,  but  the  hull  and  '^A  braces''  are  so  far  decayed  as  to  render  further 
use  unsafe.  Dredge  Otter  Tail  was  built  during  the  winter  of  1881-82,  and  hns  been 
in  almost  constant  service  since  that  time.  It  is  estimated  that  $3,750  will  be  required 
to  put  the  dredge  in  thorough  repair. 

In  addition  to  the  dredge,  the  following  boats  of  the  fleet  will  also  require  more  or 
less  extensive  repairs  before  work  can  be  resumed  after  this  season : 

The  steamer  Ogama,  as  previously  mentioned,  sunk  by  ice  this  spring,  is  in  absolute 
need  of  a  new  hull.  This  boat  was  built  in  the  spring  of  1887,  and  has  been  in  almost 
constant  service  since  that  time,  with  but  little  repair.  When  raised  from  the  water 
this  spring  and  temporarily  repaired,  it  was  found  that  the  cause  of  the  sinking  had 
been  the  badly  decayed  condition  of  the  timbers  and  outside  planking  of  the  hull. 

The  machinery  and  superstructure  of  the  boat  are  in  very  good  condition  and  will 
readily  outlast  another  hull.  Estimated  cost  of  a  new  hull  for  the  steamer  Ogama, 
$2,500. 
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Barges  Nob.  3  and  4,  reoalking  and  painting;  estimated  cost,  $200.  Barge  No.  2, 
complete  repair;  estimated  cost,  $750.    Slide  scow  No.  1,  complete  repair,  $800. 

Slide  scow  No.  1  and  barge  No.  2  were  built  in  1882,  and  have  been  from  time  to 
time  repaired ;  they  are,  in  their  present  condition,  past  being  in  any  way  serviceable. 

Qaarter  boat  No.  2,  recalling  and  painting,  $100.  Barge  No.  5,  reoalkiug  and 
painting,  $50. 

The  aDove-mentioned  boats,  with  the  exception  of  quarter  boat  No.  1  and  barge 
No.  1,  wnich  are  now  past  service  and  are  recommenced  for  condemnation,  consti- 
tute the  entire  Red  River  dredging  fleet. 

Quarter  boat  No.  1  and  barge  No.  1,  recommended  to  be  condemned,  were  built  in 
1879,  and  were  used  with  the  dredge  Unser  Fritz.  Since  the  demolition  of  that  dredge 
they  have  not  been  required  for  the  work,  and  as  they  are  both  now  unserviceable 
and  unsea worthy,  can  readily  be  dispensed  with.  All  of  the  remaining  boats  are, 
however,  necessary  for  the  proper  conduct  of  the  work. 

Summary  of  estimated  coat  of  repairs, 

DredgeO/ZerTaiZ,  new  hull  and  "A  braces" $3,750 

Steamer  O^/ama,  new  hull 2,500 

Barges  Nos.  3  and  4,  recalking  and  painting 200 

Barge  No.  1,  complete  repair 760 

Slide  scow  No.  1,  complete  repair 800 

Quarter  boat  No.  2,  recalking  and  painting 100 

Barge  No.  5,  recalking  and  painting 50 

Total * 8,100 

The  total  work  done  on  this  stream  since  the  first  appropriation  for  its  improve- 
ment was  made  in  1876,  extending  ft-om  Fort  Abercrombie  north  to  the  boundary 
line,  a  total  river  distance  of  395.5  miles,  is  as  follows: 

Material  dredged cubic  yards..  813,689 

Snags  removed 667 

Bowlders  removed cubic  yards..  509 

Overhanging  trees  removed 8,763 

Stumps  removed 198 

Piles  removed 23 

Drift  piles  (collection  of  driftwood,  snags,  etc.) 8 

Barge  removed 1 

Channel  excavated linear  feet..  168,424 

Wing  and  training  dams  constructed do 213,847 

On  the  portion  of  the  river  worked  over  and  maintained  by  the  dredge  the  average 
depth  of  channel  has  been  increased  from  H  to  2  feet. 

ked  Lake  Hirer  {season  of  1896), — The  work  of  improvement  of  Red  Lake  River  by 
the  removal  of  obstructions  from  the  channel  between  Thief  River  Falls  and  High 
Landing,  a  distance  of  about  50  miles  by  water,  was  commenced  September  28  by 
beginning  the  construction  of  a  small  derrick  fleet  at  Thief  River  Falls,  Minn.  The 
boats  were  of  construction  and  capacity  as  follows: 

No.  1  derrick  boat :  42  feet  long,  18  feet  wide,  depth  2  feet  5  inches,  fitted  with 
hand  derrick  and  capstan.  With  the  derrick  crab  and  blocks  sufficient  power  can 
be  developed  to  lift  12  tons. 

No.  2  quarter  boat:  52  feet  long,  12  feet  wide,  depth  of  hull  2  feet;  with  40  feet 
cabin,  11  feet  6  inches  wide,  and  7  feet  2  inches  high.  The  cabin  is  divided  into  cook 
and  dining  room,  bunk  room,  and  cabin  and  office.  The  boat  has  capacity  for  crew 
of  16  men. 

No.  3  flatboat  or  lighter:  24  feet  long,  14  feet  wide,  depth  2  feet  5  inches.  ^ 

The  cost  of  derrick  fleet,  including  tools  and  complete  outfit,  was  $3,366.81. 

The  construction  of  the  boats  was  completed  and  the  fleet  towed  up  river  to  the 
rapids,  about  8  miles  above  Thief  River  Falls,  October  28,  when  the  removal  of 
obstructions  from  the  channel  was  at  once  commenced. 

During  the  nine  following  days  that  the  river  remained  free  from  ice  381  bowlders, 
about  104  cubic  yards  of  stone,  ranging  in  size  from  a  small  ''nigger  head"  to  an  80 
cubic  foot  bowlder,  were  removed  from  the  channel. 

Length  of  river  worked  over,  5  miles.  The  river  was  blocked  by  ice  and  the  work 
closed  November  8. 

Cost  of  removal  of  obstructions  from  the  channel,  $2.41  per  cubic  yard.  Cost  of 
subsistence  per  ration,  40  cents. 

Season  of  1897. — Owing  to  high  water  in  Red  Lake  River  there  has  as  yet  been  no 
work  done  this  season.    The  water  is,  however,  expected  to  reach  a  favorable  stagb 

Digitized  by  ^OOQIC 


2164      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

about  the  Ist  of  July,  and  preparations  have  been  made  to  resume  operations  on  or 
about  that  date. 

Very  respectfully,  your  obedient  servant, 

R.  Davkkport, 
JuUiant  Engiueer, 
Lieut.  Col.  W.  A.  Jones, 

Corps  of  JEngineers,  U,  8,  A. 


GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

The  Board  of  Enpneers,  to  whom  was  refiTred  the  project  for  the 
application  of  $37,500  appropriated  by  the  river  and  harbor  act  of 
Augnst  5, 1886,  for  reservoirs  at  the  head  waters  of  the  Mississippi 
River,  recommended  in  their  report  dated  May  24, 1887,  "that  snch 
gadgings  be  made  at  or  near  St.  Paul  daring  the  annual  operation  of 
the  reservoirs  as  shall  determine  accurately  the  discharge  at  that  point 
at  critical  periods."    (Annual  Report  Chief  of  Engineers,  1887,  p.  1092.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaugings, 
but  none  were  made  until  the  fall  of  1889,  although  an  allotment  of  9^)0 
for  the  fiscal  year  ending  June  30, 1889,  had  been  made.  The  sum  was 
not  expended  on  account  of  the  lateness  of  the  season  and  the  condition 
of  the  river. 

For  the  purpose  of  preserving  a  concise  record  of  the  volume  of  the 
Mississippi  River  at  St.  Paul,  all  gaugings  made  at  that  point  by  this 
office  during  the  past  year  are  included  in  the  list  below. 

Table  of  gaugings  made  at  St.  Paul,  Minn,,  during  the  fiscal  year  ending  June  SO,  1897, 

[LocatiuD:  Above  Robert  Street  Bridse.     Observer:   Kent  Kelson.     Method:  Ellis  cammt  meter 

••  No.  18.j 


No. 

Date. 

Rending 
of  Signal 
Servii-e  , 

Dis. 
charge 

I>er 
Booond. 

Cub./eet. 

Remarks. 

1 
No. 

Date. 

Reading 
of  Signal 
Service 

Dis- 
charge 

per 
second. 

Remarka. 

g«"«*'. 
St.  Taul. 

gauge. 
St.  Paul. 

1896. 

1896. 

Oub.feet. 

1 

July    1 

5.65 

11,821 

Wind  down- 
stroaiu. 

23 

Aug.    6 

1.70 

4,409 

Wind  up- 
stream. 

2 

Jnly    2 

5.39  ' 

11,090 

24 

Aug.    7 

1.82 

4,708 

Do. 

3 

July  10 

4.27 

9.022 

l>o. 

25 

Aug.    8 

2.17 

5,400 

Wind  down- 

4 

July  11 

4.13 

8,484 

River   fall- 

stream. 

ing. 

26 

Aug.  10 

2.02 

4,776 

Do. 

5 

July  14 

4.02 

8,697 

River   ris- 

27 

1    28 

Aug.  11 

2.22 

5.268 

, 

ing. 

Aug.  12 

2.40 

5,815 

Wind   up. 

6 

July  15 

3.73  j 

7,602 

stream. 

7 

July  16 

3.40 

7,154 

29 

Aug.  13 

2.52 

6,762 

8 

July  17 

3.20  . 

6.490 

Wind  down- 
Htream. 

30 

Aug.  14 

2.55 

5,950 

Wind  down- 
streHm. 

0 

July  18 

3.00 ; 

6,369 

31 

Aug.  15 

2.60 

6,055 

Wind    up- 

10 

July  20 

2.85 

6,362 

Do. 

stream. 

11 

July  21 

2.89 

6,  276 

32 

Aug.  17 

2.39 

6,707 

Wind  down: 

12 

July  22 

2.  72 

6.141 

Side  wind. 

stream. 

18 

July  24 

2.60 

5,775 

Wind  down- 

33 

Aug.  18 

2.28 

6,273 

Wind   up. 

stream. 

stream. 

14 

July  25 

2.60 

5,882 

Do. 

34 

Aug.  10 

2.21 

6,207 

Wind  down- 

15 

July  27 

2.30 

6,339 

Wind    up. 

stream. 

atreani. 

85 

Aug.  20 

2.13 

6.000 

Do. 

16 

July  28 

2.13 

5,079 

Wind  down- 

86 

Aug.  21 

2.11 

5,143 

Do. 

Htroani. 

37 

Aug.  22 

2.05 

5.086 

Do. 

17 

July  29 

1.98 

4,748 

Do. 

38 

Aug.  24 

2.08 

5, 127 

Do. 

18 

July  30 

1.80  , 

4,541 

Wind    up- 
stream. 

39 

Aug.  25 

2.19 

6,841 

Wind  down, 
stream. 

le 

July  31 

1.80  i 

4,451 

40 

Aug.  27 

1.92 

4,761 

20 

Aug.    1 

1.80  , 

4,770 

Do. 

41 

Aug.  28 

2.00 

4.762 

Do. 

21 

Aug.    5 

1.92  1 

4,785 

Wind  down- 

42 

Aug.  29 

1.95 

5,021 

Do. 

stream. 

43 

S^'pt.    8 

1.70 

4.574 

22 

..-.do... 

1.70, 

4.406 

1 

"* 

Sept.    9 

1.80 

4,341 
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Table  of  gauffinga  made  at  St,  Paul,  Minn,,  etc. — Continaed. 
[LooAtion :  Above  Robert  Street  Bridge.   Obaerver :  Kent  NeUon.  Method :  Ellis  current  meter  Ko.  7.  J 


No. 

Date. 

Reading 
of  Signal 
Service 
gauge 
St.  Paul. 

Dis- 
charge 

per 
second. 

Remarks. 

No. 

Date. 

Reading 
ofSigniD 
Service 

sfpSa. 

Dis. 
charge 

per 
second. 

Remarks. 

45 
46 

1896. 
Sept  30 
Oct      1 

2.05 
2.1 

Oub./eet. 
5,334 
5,713 

47 
48 

1896. 
Oct     2 
Oct     8 

2.00 
2.05 

Oub./eet. 
5.519 
5,418 

[Location:  Above  Robert  Street  Bridge. 


Observer:  W.T.  Hntchins. 
No.  7.] 


Method :  Ellis  current  meter 


49 
50 
51 

1896. 
Nov.    8 
Nov.    4 
Nov.    5 

2.85 
2.80 
2.80 

Oub./eet 
6,411 
6.878 
6,445 

52 
53 

!  ^ 

1896. 
Nov.    7 
Nov.  16 
Nov.  18 

2.80 
1.80 
2.00 

Oub./eet, 
6,844 
4,586 
4,936 

[Location:  One-eighth  mile  above  Chestnut  street    Observer:  W. T. Hntehins.    Method:  Ellis  cur- 
rent meter  No.  7.] 


1896. 
Dec.     2 
Dec.     3 


ProKen. 
...do.. 


Qvb./eeU 
4,907 
4,581 


67 


1896. 
Deo.     4 


Frosen.. 


Oub./eet, 
4,493 


[Location:  One-eighth  mile  above  Chestnut  street    Observer:  W. T. Hutchins.    Method:  Ellis  cur- 
rent meter  No.  7  and  Herschel  No.  12.] 


Oub./eet. 
4,553 


Average  of  8 
gaiigings. 


(Location:  One-eighth  mile  above  Cheetnut  street.    Observer:  W.  T.  Hutchins. 

rent  meter  No.  7.] 


Method:  Ellis  cur- 


69 
60 
61 
63 
63 
64 
65 
66 

67 
68 
60 
70 
71 
72 
73 
74 
75 
76 


79 


1886. 
Dec.  9 
Dec.  10 
Dec.  21 
Dec.  22 
Dec.  23 
Dec.  28 
Dec.  30 
Deo.  31 

1897. 
Jan.  2 
Jan.  0 
Jan.  8 
J.an.  9 
Jan.  11 
Jan.  12 
Jan.  13 
Jan.  15 
Jan.  16 
Jan.  19 
77  I  Jan.  20 
""  Jan.  23 
Jan.  27 
Jan.  28 


Oub./eet 

Frozen.. 

4,886 

....do... 

4,298 

....do... 

4,244 

....do... 

4, 530 

....do... 

4,151 

....do... 

4,668 

....do... 

4,430 

....do... 

4,5U1 

....do... 

5.336 

....do... 

4,812 

..-.do... 

5,207 

....do... 

5,100 

....do... 

5,241 

....do... 

4.501 

...do... 

4.518 

....do  ... 

4,596 

....do... 

4,388 

....do... 

4,2.35 

....do... 

4,076 

....do... 

8,477 

....do... 

3,301 

....do... 

3,840 

1897. 

Oub./eet 

81 

Jan.   29 

....do... 

8,052 

82 

Jan.   30 

....do... 

3,202 

83 

Feb.     2 

....do... 

3,451 

84 

Feb.     8 

....do... 

8,323 

85 

Feb.     4 

....do... 

3,326 

86 

Feb.     6 

....do... 

8,399 

87 

Feb.   12 

....do... 

3,551 

88 

Feb.   13 

....do... 

8,486 

89 

Feb.  17 

....do... 

3,885 

90 

Feb.   18 

....do... 

3,168 

91 

Feb.   19 

....do... 

8,129 

92 

Feb.   20 

....do... 

3,178 

93 

Feb.   24 

....do... 

3,392 

94 

Feb.  25 

....do... 

3,273 

96 

Feb.  27 

....do... 

3,119 

96 

Mar.    3 

....do... 

8,361 

97 

Mar.    6 

....do... 

3,818 

98 

Mar.    6 

....do... 

8,168 

100 

Mar.    9 

....do... 

3,324 

101 

Mar.  10 

....do... 

3,152 

102 

Mar.  12 

....do... 

3,318 

103 

Mar.  13 

....do... 

2,999 

104 

Mar.  16 

....do... 

3,175 

[Location:  One-eighth  mile  above  Chestnut  street    Observer:  W.  T.  Hutchins. 

rent  meter  No.  28.] 


Method:  Ellis cur- 


105 
106 


1897. 
Mar.  17 
Mar.  18 


Frozen. 
...do.. 


Oub./eet 
3,158 
8,321 


107 
108 


1897. 
Mar.  19 
Mar.  20 


Frozen. 
...do.. 


Oub./eet 
4,247 
5,441 
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Table  ofgaugings  made  at  8t,  Paulf  Minn.,  efc— Continued. 

[Location:  On  Great  Western  Railroad  Bridge.    Observer:  A.  O.  PoweU.    Method:  Ellis  current 

meter  No.  8.] 


No. 

Date. 

Reading 
of  Signal 
Service 
gauge 
St.  Paul. 

Dis. 
charge 

per 
second. 

Remarks. 

No. 

Date. 

Reading !      t^.. 

Remarks. 

100 

1897. 
Apr.    6 

17.08 

Cub./eet. 
85.203 

[Location:  On  Great  Western  Railroad  Bridge.     Observer:  W.  C.  Weeks.     Method:  EUia  current 

meter  No.  8  and  No.  21.] 


I      1897. 
110  I  Apr.    7 


I  Cub./eet. 
17.77  I      81,450 


[Location :  On  Great  Western  Railroad  Bridge.     Observer:  W.  T.  Hiitcbins.     Method :  Ellia  current 

meter  No.  21.] 


Ill 


1897. 
Apr.  10 


Oub./eet 
17.70        86.653 


[Location:  On  Great  Western  Railroad  Bridge.     Observer:  W. T. Hutcliins.    Method:  Ellis  current 

meter  No.  18.] 


1897. 

112  Apr.  13 

113  Apr.  15 

18.55 
15.57 

Cub./eet. 
71,904 
65,217 

1897. 
Apr.  17 
Apr.  20 


14.84 
13.69 


Cub./eet. 
59, 592 
49,827 


[Location:  Above  Robert  Street  Bridge.    Observer:  W. T. Hutchins.    Method:  Ellis  carrent  meter 

No.  18.] 


1897. 

Cub./eet. 

1     1807. 

Oub./eet. 

110    Apr.   23 

12. 55         42, 991 

120  1  May     4 

0.06 

25.698 

117  ;  Apr.   27 

11.37 

36,  506 

121     Mav     6 

8.43 

22,771 

118     Apr.   29 

10.57 

32,  787 

;  122  !  May     8 

7.81 

20,568 

Wind  across 

110    May     1 

9.08 

20,660 

Wind    up- 
stream. 

stream. 

[Location:  Above  Robert  Street  Bridge.     Observer:  W.  C.  Smiley.     Method:  Ellis  current  meter 

No.  18.] 


123 


1897. 
May    10 


7.21 


Cub./eet.  I  I 

18,142  Wind  quarter- 1 
ing  down- 
stream. 


[Location :  Above  Robert  Street  Bridge.    Observer :  W.  O.  Stout.   Method :  Ellis  current  meter  No.  18.  ] 


1897. 

Cub./eet. 

1897. 

Cub./est. 

124 

May    12 

6.96 

17.184 

Wind    up- 
stream. 

126 

May    19 

6.43 

15,549 

Wind  down- 
stream. 

125 

May    17 

6.47 

16,777 

Wind  down- 
stream. 

127 

May    21 

6.36 

14,380 

Wind  up- 
stream. 
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Table  ofgauginge  made  at  Fort  Snellingt  Minn.,  above  the  mouth  of  the  Minnesota  Rirer, 
during  the  fiscal  pear  ending  June  SO,  1897, 

[Location:  Half  mile  above  Fort  Snelling  Bridge.    Obnerver:  Kent  Nelson.    Method:  Ellis  current 

meter  No.  7.] 


No. 

Date. 

Reading 

of  Signal 

Service 

Dis. 
charge 

Remarks. 

No. 

Date. 

Reading 
of  Signal 
Service 

Dis- 
charge 

per 
secund. 

Remarks. 

gauge, 
St.  Paul. 

second. 

srpfui. 

1806. 

Cvb./eet. 

1896. 

Citb./eft. 

1 

Oct      1 

2.10 

4,757 

7 

Oct    10 

1.90 

4,512 

Morning 

2 

Oct      2 

2.0() 

4,673 

ganging. 

3 

Oct      8 

2.05 

4,473 

8 

Oct    12 

2.15 

5,442 

4 

Oct      5 

1.95 

4,883 

9  ;  Oct    13 

2.10 

5,118 

5 

Oct     6 

2.20 

4,671 

10  ;  Oct    li 

2.10 

5,088 

6 

Oct     e 

1.90 

4,489 

11  I  Oct    15 

1 

2.20 

4,941 

[Location:  Half  mile  above  Fort  Snelling  Bridge.     Observer:  W.  T.  Hntchins.     Method:  Ellis 

current  meter  No.  7.] 


1896. 

Cub./eet. 

12 

Oct    16 

2.20 

4.755 

13 

Oct.    17 

2.20 

5,049 

14 

Oct    19 

2.10 

5,139 

15 

Oct.    24 

2.00 

4,633 

16 

Oct    26 

2.00 

4,893 

17 

Oct.    27 

2.00 

4,564 

18 

Oct    30 

2.27 

5,263 

19 

Oct    31 

2.80 

6.442 

1896. 
Nov.  3 
Nov.  4 
Nov.  5 
Nov.  6 
Nov.  9 
25  Nov.  17 
Nov.  18 


2.85 
2.80 
2.80 


Cvb./eet 
5,874 
5  8.33 
6,  022 
5,943 
5, 730 
•4, 682 
4,464 


[Location :  One  mile  above  Fort  Snelling  Bridge.    Observer :  W.  T.  Hntchins. 

meter  No.  7.] 


Method:  Ellis carrenc 


1896. 

Cubjeet. 

1897. 

Oub./eet 

27 

Nov.  30 

Frozen  . 

4,792 

40 

Jan.   12 

Frozen.. 

2,983 

28 

Dec.     2 

....do... 

8,859 

41 

Jan.  13 

....do... 

3,038 

29 

Dec.     8 

....do... 

4,337 

42 

Jan.   15 

....do... 

8.046 

80 

Dec.     4 

....do    .. 

4,738 

43 

Jan.    16 

....do  ... 

2, 917 

31 

Dec.     5 

....do... 

4,503 

44 

Jan.  20 

....do... 

2,528 

32 

Dec.     8 

....do... 

4,134 

46 

Jan.  21 

....do... 

2,602 

33 

Dec.     9 

....do... 

3,971 

46 

Mar.  29 

10.60 

11,556 

One-eighth 

34 

Dec  10 

....do... 

3, 741 

mile  above 

35 

Dec.  11 

do  ... 

3,662 

Fort  Snell- 

86 

Dec.  12 

....do... 

3,612 

47 

iueUridge. 

37 

Dec.   14 

....do... 

4.526 

48 

Mar.  81 

13.92 

2.5,  387 

1897. 

Apr.    3 

17.16 

51,496 

Do. 

38 

Jan.     9 

....do... 

3,686 

89 

Jan.   11 

....do... 

4,264 

i 

[Location:  One-eighth  mile  above  Fort  Snelling* Bridge.     Observer:  W.  T.  Hutchins.     Method: 

Ellis  onrrent  meter  No.  21.] 


1897. 
Apr.    8 
Apr.    9 


17.72 
17.79 


Oub.feet. 
50, 455 
46,939 


51 


1897. 
Apr.  12 


16.00 


I  Cubjeet. 
,      39,819  I 


[Location:  One-eighth  mile  above  Fort  Snelling  Bridge.    Observer:  W.  T.  Hutchins.    Method:  Ellis 

current  meter  No.  18.] 


1897. 
Apr.  14 
Apr.  16 
Apr.  19 
Apr.  22 
Apr.  26 


16.08 
15.15 
14.45 


11.69 


Ovb.feeL 
35,892 
82, 490 
30,581 
25,833 
22,789 


1897. 
Apr.  28 
Apr.  30 
May  3 
May  5 
May     7 


10.91 


9.41 
8.75 
8.09 


Oub.feet. 
21,271 
19.211 
18,300 
16, 578 
14,988 
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Table  of  gaugirngs  made  at  Fori  Smelling,  Miun..  ele. — Con  tinned. 

[LocatioB:  One-eighth  mile  above  Fort  Snelling  Bridge.    Observer:  W.  O.  SUmt.    Method:  Elli« 

eorrbnt  meter  No.  18.] 


No.  '     Date. 


Reading  i      jx. 


Sorvicc 
gauge.    ■ 
St.  Paul.  I 


necond. 


Ronarks. 


No. 


'      1897.     I 
62     May  11  I 


•  Cub./eet ' 
7. 09  •      12, 632     Oaarteri  n  g 
downstream. 


Date. 


Reading       tm. 

of.sign5;    ™•- 

Serfice  ^'^'S* 
SlPaui. 


Remark*. 


[Lncntion :  One-eighth  mile  above  Fort  Snelling  Bridge.    Obeerrer:  W.  T.  Hittohins.    Method:  Ellia 

carrent  meter  No.  18.] 


I       1897. 
63     Msiy   14 


6.70 


Cnbjeet. '  I 

12,008  ,  Wind  np-l 

I      strcMm.       I 


[Location:  One-eighth  mile  above  Fort  Snelling  Bridge.    Observer:  W.  O.  Stout.    Method:  Ellis 

^      -   rN^.  18.1 


ourreiit  meter  1 


I      1897.     I 

64  '  May   18  ; 

65  I  May  20 


Ctih.feet. ! 
6.43  I      11,8G3  ' 

I 
6. 42  !      12,  265 


Wind  down- 
stream. 
Do. 


66 


1897. 
May  22 


6.10 


Cvib.ftet. 
10,824 


Wind    up- 
stream. 


[Lociition:  One-eiglith  mile  above  Fort  Sn oiling  Brldee.     Observer:  Kent  Nelson.    Method:  Ellis 

carrent  meter  No.  18.) 


C7 
68 

1897. 
May   25 
May  27 

5.70 
5.50 

Cub.fret. 
10.493 
9,775 

1897. 
May  31 


5.36 


Cub./eet. 
10,319 


[Location:  One  eighth  mile  above  Fort  Snelling  Bridge.    Observer:  W.  T.  Hutchins.    Method:  Ellis 

current  meter  No.  18.] 


1897. 
June    2 


5.56 


Cub. /eft. 
9,656 


Wind  up. 
stream. 


71 


1897. 
June    4 


5.65 


Cub./eet. 
10, 166 


Wind  down, 
stream. 


[Location:  One-eighth  mile  above  Fort  Snelling  Bridge.    Observer:  Kent  Nelson.    Method:  Ellis 

current  meter  ]No.  18.] 


1897. 

Cub./eet. 

1897. 

Cub./eet. 

72 

June    7 

6.00 

12, 090 

Wind  up- 

77 

June  18 

6.16 

12, 637 

stream. 

78 

June  21 

6.69 

15, 113 

. 

73 

June    9 

6.87 

11,  598 

Do. 

79 

June  23 

6.80 

15, 027 

74 

June  11 

6.00 

11,562 

80 

June  25 

6.50 

14,850 

75 

June  14 

5.83 

12,284 

81 

June  28 

6.26 

14,200 

76 

June  16 

6.93 

12,908 

The  effect  of  tbe  reservoir  water  upon  the  Mississippi  Eiver  at  St. 
Paul  during  low-water  periods  and  the  manner  of  making  the  gaugings 
is  described  on  page  1861,  Appendix  Y,  Annual  Report  for  1896. 

The  gaugings  made  during  the  years  1894,  1895,  and  1896,  supple- 
mented by  the  gauge  readings^  are  sufficient  for  a  dose  determination 
of  the  total  discharge. 
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delation  of  run-off  io  rainfall  on  the  watershed  of  the  Mississippi  River  above  St.  Paul, 
i/iNR.,  years  1894,  1S95,  and  1896, 

[Area  of  watershed,  36,061  square  miles.] 


RaiDfaU. 

Total  rainfall. 

2. 

tali 

13111 

8. 

4. 

5. 

e. 

7. 

8. 

Tear. 

i 

0 

s 

••a 
< 

4  t« 
«  el 
SO 

II  . 

■  o  8 
< 

1 

By  calendar  years. 

Since  Jan.  1,1894. 

1804    

Inches. 
20.6:^ 
25.11 
32.07 

Inches. 
25.80 
24.26 
31.01 

Inches. 
18.22 
16.77 
30.^ 

Inches. 
23..% 
22.05 
81.65 

23.55 
45.60 
77.25 

Chibiefeet. 
1,974.040,580,160 
1.848,305,511,360 
2,653,009,961,660 

Cubiefeet. 
1,974,040,580,160 
8,822,346,091,520 

1K»5 

1896 

6. 475. 356. 043. 200 

Year. 


Bnn-off. 


By  calendar 
years. 


10. 


Since  Jan.  1, 
1894. 


Cubic  f^ft.  Cubic  feet. 

1894 1  227,515,280,600  227,515,289,600 

1895 12},  358,  457, 600  350.878,747,200 

1896 '  268,543,392,400  619,417,139,600 


Arernee  rol- 
urae  of  river 
per  second. 


11. 


By  cal- 
endar 
years. 


Cu./t. 
7,215 
3,912 
8,492 


12. 


Since 

Jan.], 

1894. 


7.215 
5,503 
6,629 


Proportion 

of  run-off  to 

rainfall. 


13. 


By  cal- 
endar 
years. 


Peret. 

11.53 

6.67 

10.12 


H. 


Since 

Jan.l, 

1894. 


Perct. 
11.63 
9.18 
9.57 


Average  Tolnme 

of  run -off  per 

second  per 

square  mile. 


15. 


By  cal- 
endar 
years. 


Otkft. 
0.200 
0.108 
0.235 


16. 


Since 
Jan.l, 
1894. 


Ou.ft. 
0.200 
O.IM 
0.181 


The  assumed  mean  rainfall  over  drainage  area  may  be  in  error^  though 
it  is  believed  to  be  as  correct  an  api)roximation  as  existing  records  will 
furnish.  The  position  of  tlie  rainfall-record  stations  may  be  seen  on  the 
map  submitted  with  the  report  on  reservoirs  at  head  waters  of  Missis- 
sippi River  for  1896.  The  drainage  area  above  St.  Paul  contains  two 
distinct  meteorological  basins,  drained  respectively  by  the  Minnesota 
River  and  the  Mississippi  River  above  the  mouth  of  the  Minnesota. 
Tlie  depth  of  rainfall  on  the  former  is  less  than  on  the  latter,  and  the 
ratio  of  runoff  to  rainfall  for  the  two  areas  is  correspondingly  differ- 
ent. The  ratio  for  the  Minnesota  River  is  undoubtedly  considerably 
less  than  the  figures  given  in  the  table  for  the  combined  basins,  and  for 
the  Mississippi  River  above  the  Minnesota  the  ratio  is  unquestionably 
greater. 

The  gaugings  and  computations  pertaining  thereto  have  been  made 
under  the  supervision  of  Assistant  Engineer  Archibald  O.  Powell. 

Amount  expended  during  fiscal  year  ending  June  30, 1897,  9500. 

Ahsiraot  of  allotments. 


For  fiscal  year  endiug  June  30— 

1889 •$900.00 

1890 600.00 

1891 900.00 

1892 900.00 

500.00 


For  fiscal  year  ending  June  30 — 

1894 $500.00 

1895 500.00 

1896 500.00 

1897 500.00 

1898 500.00 


•Hotnied* 
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Money  statenienL 

Amonnt  allotted  for  fiscal  year  ending  June  30, 1897 $500.00 

Amount  allotted  for  fiscal  year  ending  Jane  30, 1898 500.00 

1,000.00 

June  30, 1897,  amount  expended  daring  fiscal  year 500.00 

July  1,  1897,  balance  unexpended 500.00 


Date.   ! 


Itemized  statement  of  expenditures  during  the  fiscal  year  endiwf  June  ,W,  1897, 

For  what  paid. 


To  whom  paid. 


Amount. 


1896. 
Aug.  14 
Oct,  2U 
Nov.  30 
30 
30 
Dec.  29 

1897. 
Jan.  8 
14 
20 
22 
27 
2 
26 
26 
26 
26 
Mar.  9 
10 
17 
23 
2 
15 
15 
15 
15 
26 
26 
26 


A.O.Powell 

Kobinson  &.  Cary  Co 

j  (iooclyear  KubbrrCo.. 

'  F.  E.  Messing 

;  St.  Paul  Furniture  Co., 

Ryan  Drug  Co 


Feb. 


Apr. 


Services  

Wire  rope,  etc . 
Rubber  gloves. 

Stamps,  etc 

Repair  work.... 
Brushes,  etc  — 


26 
27 

May  3 
20 
20 
20 
26 

June    1 

3 

16 

30 


W.  T.  Hntcliins , 

T.H.Plumleigh 

Robinson  &-  <;HryCo 

Boeringer  &.  Son 

Zimmerman  Bros 

W.T.  Hutchins 

Robinson  &  Cary  Co 

Boeringer  &  Son 

Honry  E.  Wedclstaedt 

Pioneer  PicrsCo 

W.  T.  HuUhins 

O-eorge  T.  Harris 

Geo.  J.Grant 

(ioodvear  Rubber  Co 

W.  1*.  HutchinH 

Minnesota  Engine  Works 

St.  Croix  Luni ber  Co 

Robinson  &  Cory  Co 

N.  W.  Engineering  Co 

St.  Paul  Hardware  Co 

Robinson  &  Cary  Co 

Board  Water  Commissioners. 

Kuhle  &  EUerbe 

Minnesota  Engine  Works 

Robinson  &.  Cary  Co 

W.  T.  Hutchins , 

Minnesota  Engine  Works 

N.  W.  Engineering  Co 

American  Express  Co 

Boeringer  &  Sim 

W.  T.  Hutchins. 

A.O.Powell 

Sundry  persons 

do 


Travel  expenses , 

Dray  age 

Ax.  etc 

Repair  work 

Paste,  etc 

Travel  expenses 

T  rails.etc , 

Repair  work 

Stationery , 

Blanks 

Travel  expenses , 

Hauling , 

Lumber,  etc 

Glovea 

Travel  expenses 

Sounding  leads 

Lumber 

Rope,  etc 

Batteries 

Hnrdware , 

Winch,  sheave,  etc. 

Putting  in  rooter 

Repair  work 

do , 

Wire  rope,  etc , 

Travel  expenses 

Job  work , 

Tape , 

Express  charges 

Tape,  etc 

Travel  expenses 

....do...!?. 

Emergency  purcha.<)e8. 
Pay  roll  for  June 


teo.oo 

42.37 

.88 

1.70 

2.25 

2.53 

7.22 
2.00 
8.10 
1.50 
1.10 
7.35 

21.82 
1.10 
9.82 
2.00 
3.25 
2.00 

00.26 
.88 
6.05 
8.44 
!.(» 
5.56 
3.00 
6.85 
7.94 
6.68 
L75 
4.50 

24.33 

9.20 

2.37 

.90 

.60 

13.15 
1.40 
5.88 
7.49 
125.00 


ToUl. 


500.00 


Y  8.- 

PRELIMINARY  EXAMINATION  OF  MILLE  LACS  LAKE,  MINNESOTA,  WITH 
A  VIEW  TO  THE  CONSTRUCTION  OF  A  DAM  AT  THE  OUTLET  ON  SEC. 
33,  T.  33  N.,  IN  R.  27  W.,  IN  MILLE  LACS  COUNTY,  FOR  THE  AID  OF 
NAVIGATION  ON  THE  MISSISSIPPI  RIVER,  THE  SAME  TO  BE  PART 
OF  THE  GENERAL  UPPER  MISSISSIPPI  RIVER  RESERVOIR  SYSTEM. 

[Printed  in  House  Doc.  No.  805,  Fifty-fourth  Congress,  second  session.] 

Officb  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  0.,  February  18,  1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  directs  the  Secretary 
of  War  to  cause  a  preliminary  examination  to  be  made  at  the  following 
locality,  viz : 

Mille  Lacs  Lake,  Minnesota,  with  a  view  to  the  construction  of  a  dam  at  the  out- 
let on  section  33,  township  33  north,  in  range  27  west,  in  Mille  Lacs  Coanty,  for  the 
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aid  of  Davigation  on  the  MisBissippi  River,  the  same  to  be  part  of  the  general  Upper 
Mississippi  River  reservoir  system. 

The  duty  of  making  the  examination  thus  provided  for  was  assigned 
to  the  charge  of  Lieut.  Col.  W.  A.  Jones,  Corps  of  Engineers,  and  I  now 
have  the  honor  to  submit  the  accompanying  copy  of  his  report,  dated 
February  4, 1897,  upon  the  subject. 

The  report  of  Colonel  Jones  indicates  the  practicability  of  construct- 
ing a  reservoir  at  the  head  waters  of  Rum  Eiver,  but  I  can  not  express 
the  opinion  at  the  present  time  that  such  a  dam  is  necessary  for  the  aid 
of  navigation  on  the  Mississippi  River. 

Reservoir  dams  have  already  been  constructed  at  Lake  Winnibi- 
goshish,  Leech  Lake,  Pokegama  Palls,  Pine  River,  and  Sandy  Lake,  and 
the  construction  of  an  additional  reservoir  at  Gull  Lake  is  authorized. 

In  my  opinion  it  is  advisable  to  defer  action  in  regard  to  a  reservoir 
at  the  head  of  Rum  River  until  the  absolute  eflFect  of  those  already 
authorized  is  fully  determined  and  the  necessity  for  additional  reser- 
voirs made  more  evident. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  U.  8.  Army. 

Hon.  Danibl  S.  Lamont, 

Secretary  of  War, 


eepoet  of  lieut.  col.  w.  a.  jones,  corps  op  engineers. 

United  States  Engineer  Office, 

St.  Paul,  Minn.,  February  4,  1897. 
General:  I  have  the  honor  to  make  the  following  report  of  prelimi- 
nary examination  of— 

Mille  Lacs  Lake,  MioDesota,  witli  a  view  to  the  coiistniction  of  a  dam  at  the  ont- 
let  on  section  33,  township  33  north,  in  range  27  west,  in  Mille  Lacs  County,  for  the 
aid  of  navigation  on  the  Mississippi  River,  the  same  to  he  part  of  the  general  Upper 
Mississippi  River  reservoir  system, 

made  by  me  in  accordance  with  the  provision  of  section  8  of  the  river 
and  harbor  act  of  June  3,  1896. 

This  lake  is  at  the  head  waters  of  Rum  River,  a  tributary  of  the  Mis- 
sissippi in  Minnesota.  There  is  a  ]ake  area  of  199  square  miles.  The 
area  of  its  watershed  is  406.2  square  miles.  The  average  rainfall  in 
that  locality  is  about  26  inches  per  year.  It  is  estimated  that  the  evap- 
oration from  the  lake  area  is  about  85  per  cent  of  the  rainfall,  leaving 
15  per  cent  of  20  inches  over  the  same  as  available  for  storage  purposes. 
It  is  estimated  that  20  per  cent  of  the  rainfall  on  the  dry  area  can  be 
collected — that  is  to  say,  about  4,402,000,000  cubic  feet  may  be  col- 
lected in  Mille  Lacs  in  an  average  year.  There  is  a  good  dam  site  a 
short  distance  below  the  lake,  and  the  cost  of  a  d<im  would  be  quite 
small.  For  these  reasons  I  consider  the  locality  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
lAeut  CoL,  Corps  of  Engin^rB. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U*  8.  A. 
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Yg. 

PRELIMINARY  EXAMINATION  OF  OTTER  TAIL  LAKE  AND  OTTER  TAIL 
RIVER,  MINNESOTA,  WITH  A  VIEW  TO  THE  CONSTRUCTION  OF  A  DAM 
AT  THE  OUTLET  OF  SAID  LAKE,  FOR  THE  PURPOSE  OF  IMPROVING 
THE  NAVIGATION  ON  THE  RED  RIVER  OF  THE  NORTH. 

[Printed  in  House  Doc.  No.  325,  Fiffcy-foarth  CoDgresa,  second  session.1 

Office  of  the  Chief  of  Engineers, 
United  States  Abht, 
Washington,  J>.  C,  Febrwiry  26^  1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  directs  the  Secretary 
of  War  to  cause  a  preliminary  examination  to  be  made  at  the  following 
locality,  viz: 

Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota,  witli  a  view  to  the  ooDBtrnction 
of  a  dam  at  the  outlet  of  said  lake  for  the  purpose  of  improving  the  navigation  on 
the  Red  River  of  the  North. 

The  duty  of  making  the  examination  thus  provided  for  was  assigned 
to  the  charge  of  Lieut.  Col.  W.  A.  Jones,  Corps  of  Engineers,  and  I 
now  have  the  honor  to  submit  the  accompanying  copy  of  his  report, 
dated  February  0, 1897,  upon  the  subject. 

The  report  of  Colonel  Jones  indicates  the  practicability  of  construct- 
ing a  reservoir  at  this  locality;  but  I  am  unable  with  the  data  now 
available  to  express  an  opinion  as  to  the  amount  of  improvement  to 
navigation  wluch  would  result  from  the  construction  of  the  proposed 
dam  or  the  relation  of  cost  to  the  interests  of  commerce  involved. 

I  consider  the  project  worthy  to  the  extent  of  making  a  survey,  which 
will  furnish  the  information  necessary  for  forming  an  opinion  as  to  the 
merits  of  the  improvement  proposed.  It  is  estimated  that  such  a  survey 
would  cost  $3,000. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  w.  a.  jones,  corps  op  engineers. 

United  States  Engineer  Office, 

St.  Paul,  Minn.,  February  6,  1897. 
General  :  I  liave  the  honor  to  make  report  of  the  preliminary  exam- 
ination of— 

Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota,  with  n  view  to  the  construction 
of  a  dam  at  the  outlet  of  said  lake  for  the  purpose  of  improvinff  the  navigation  on 
the  Red  River  of  the  North, 

as  provided  in  section  8  of  the  river  and  harbor  act  of  June  3, 189C. 

Otter  Tail  Lake  is  the  lower  and  principal  of  a  large  group  of  lakes 
which  lie  near  the  head  waters  of  Otter  Tail  River,  one  of  the  princi- 
pal sources  of  the  Red  River  of  the  North.  The  total  area  of  the 
tributary  watershed  is  943  square  miles.  Of  this  the  wet  area  com- 
prises 152  square  miles  and  the  dry  area  791  square  miles.  We  may 
assume  from  local  observations  and  experience  in  the  Mississippi  reser- 
voir system  an  average  rainfall  of  23  inches  and  an  average  run-off  of 
17  per  cent  from  both  wet  and  dry  areas.  The  object  will  be  to  control 
the  run-off  not  only  during  an  average  year,  but  in  a  maximum  year, 
excepting,  of  course,  the  extraordinary.    By  prevei^tti 
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this  water  daring  flood  seasons  and  patting  it  into  the  river  at  a  time 
when  the  sapply  is  wholly  deficient  for  the  purposes  of  navigation  we 
may  expect  to  create  effects  in  the  way  of  improvement  that  are  per- 
manent. Stored  water  is  clear  water.  It  will  not  fill  np  the  channels 
with  sediment,  as  is  the  case  with  flood  waters.  Being  applied  at  low- 
water  stages,  its  scouring  efiect  is  at  a  maximam.  A  river  improved 
by  means  of  reservoirs  is  permanently  improved,  and  involves  a  less 
cost  for  maintenance  of  improvements  than  by  any  other  system. 

The  total  quantity  of  water  which  may  be  collected  on  this  water- 
shed in  an  average  year  is  8,544,032,640  cubic  feet.  To  hold  this  in 
Otter  Tail  Lake  would  require  a  vertical  manipulation  over  about  12 
feet.  It  will  probably  be  better  to  use  another  lake  as  holding  ground 
in  conjunction.  The  above  quantity  of  water  could  be  liberated  as 
follows :  Four  hundred  cubic  feet  per  second  during  the  open-navigation 
season  of  214  days;  100  cubic  feet  per  second  during  the  closed  season 
of  152dAya.. 

The  effects  would  be  substantially  as  follows: 

(1)  Make  the  Bed  River  of  the  North  navigable  for  a  draft  of  over  2 
feet  between  Breckenridge  and  Fargo,  and  over  3  leet  from  thence  to 
Grand  Forks. 

(2)  Protect  the  valley  of  this  river  over  the  same  reach  from  destruc- 
tive floods. 

For  these  reasons  I  recommend  this  locality  as  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Lieut  Col,y  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Okie/ of  Engineers^  JJ.  8,  A. 

[Second  iDdorseiiieiit.] 

Washington,  D.  C,  February  24  j  1897. 
Bespectfully  returned  to  the  Chief  of  Engineers. 
•    •    •    Further  surveys  for  the  determination  of  the  upper  limits 
of  the  reservoir  site  and  the  land  damages  that  may  be  involved  in  the 
overflow  of  low-lying  lands  will  be  necessary.    I  estimate  that  the  same 
can  be  made  at  an  expense  not  to  exceed  $3,000.    •    •    • 

W.  A.  Jones, 
Lieut.  Col.j  Corps  of  Engineers. 


Yio. 

PRELIMINAEY  EXAMINATION  OF  RED  LAKE  AND  RED  LAKE  RIVER, 
MINNESOTA,  WITH  A  VIEW  TO  THE  CONSTRUCTION  OF  A  DAM  WITH 
LOCKS  AT  THE  OUTLET  OF  SAID  LAKE,  FOR  THE  PURPOSE  OF 
IMPROVING  THE  NAVIGATION  OF  THE  RED  RIVER  OF  THE  NORTH 
AND  SAID  RED  LAKE  RIVER. 

[Printed  in  House  Doc.  No.  308,  Fifty-fourth  CongreM,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  February  18, 1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  directs  the  Secretary 
of  War  to  cause  a  preliminary  examination  to  be  made  at  the  following 
locality,  viz : 

Red  Lake  and  Red  Lake  River,  Minnesota,  with  a  view  to  the  construction  of  a 
dam  with  locks  at  the  outlet  of  said  lake,  for  the  purpose  of  improving  the  navi^^- 
tion  of  the  Red  River  of  the  North  and  said  Red  Lake  River. 
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The  duty  of  making  the  examiDation  thus  provided  for  was  assigned 
to  the  charge  of  Lieut.  Col.  W.  A.  Jones,  Corps  of  Engineers,  and  I  now 
have  the  honor  to  submit  the  accompanying  copy  of  his  report,  dated 
February  5, 1897,  upon  the  subject. 

The  report  of  Colonel  Jones  indicates  the  practicability  of  construct- 
ing a  reservoir  at  this  locality;  but  I  am  unable,  with  the  data  now 
available,  to  express  an  opinion  as  to  the  amount  of  improvement  to 
navigation  which  would  result  from  the  construction  of  the  proposed 
dam  and  lock,  or  the  relation  of  cost  to  the  interests  of  commerce 
involved. 

1  consider  the  project  worthy  to  the  extent  of  making  a  survey  which 
will  furnish  the  information  necessary  for  forming  an  opinion  as  to  the 
merits  of  the  improvement  proposed.  It  is  estimated  that  such  a  sur- 
vey would  cost  $5,0(K). 

Very  respectfully,  your  obedient  servant, 

John  M.  Wxlson, 
Brig.  Gen.j  Chief  of  Engineers^  U.  8.  Army. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


report  of  lieut.  col.  w.  a.  jones,  corps  op  engineers. 

United  States  Engineer  Office, 

St.  Faulj  Minn.,  February  5, 1897. 
General  :  I  have  the  honor  to  make  the  following  report  of  prelimi- 
nary examination  of— 

Red  Lake  aud  Red  Lake  River,  MiuDesota,  with  a  view  to  the  constructiou  of  a 
dam  with  locks  at  the  outlet  of  said  lake,  for  the  parpose  of  improving  the  naviga- 
tion of  the  Red  River  of  the  North  and  said  Red  Lake  River — 

made  by  me  in  accordance  with  the  provision  of  section  8  of  the  river 
and  harbor  act  of  June  3, 1896. 

Red  Lake  has  an  area  of  486  square  miles.  It  lies  near  the  head 
waters  of  Red  Lake  River,  a  tributary  of  Red  River  of  the  North,  in 
northern  Minnesota.  Its  watershed  area  is  1,930  square  miles.  The 
lake  lies  in  the  midst  of  an  extensive  pine  forest,  except  that  from  its 
shores  on  the  north  and  northwest  a  great  swamp  stretches  across  to 
the  Canadian  boundary.  The  lake  is  in  two  great  bodies,  connected 
by  a  narrow  strait.  The  greatest  length  is  50  miles.  The  width  and 
length  of  both  bodies  are  nearly  alike,  being  about  12  and  25  miles, 
respectively.    The  main  body  is  very  shallow  on  south  side. 

On  account  of  the  marsh  conditions  on  north  side  the  lake  can  not 
be  raised  to  advantage  more  than  2  feet.  On  the  other  hand,  it  can  be 
lowered  about  2  feet  by  excavation  at  the  outlet.  This  will  enable  a 
storage  capacity  wliich  may  be  roughly  estimated  as  sufficient  to  carry 
the  maximum  rainfall  of  two  years.  The  region  being  wholly  unsettled 
there  are  no  rainfall  measurements  at  hand  aa  a  basis  for  discussion, 
but  we  have  the  observations  of  the  reservoirs  in  the  Mississippi  basin 
for  comparison.  From  these  we  may  assume  an  average  annual  rain- 
fall of  23  inches,  and  an  average  run-oif  from  wet  and  dry  areas  of  17 
per  cent.  This  would  indicate  an  average  annual  run-off  for  storage  of 
17,500,000,000  cubic  feet.  This  would  admit  supplying  the  river  approx- 
imately thus:  Eight  hundred  cubic  feet  per  second  for  two  hundred 
and  fourteen  days  of  open  navigation ;  200  cubic  feet  per  second  for  one 
hundred  and  fifty-two  days  closed  to  navigation. 
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The  effect  of  this  regulation  of  the  water  supply  may  be  summed  up 
as  follows: 

(1)  The  creation  of  a  water  line  of  transportation  extending  from 
Thief  River  Falls  to  the  head  of  Red  Lake,  a  distance  of  84,6  miles  on 
the  river  and  50  miles  on  the  lake.  From  the  east  end  of  Red  Lake  a 
canal  can  be  very  cheaply  cut  through  to  Rainy  River — a  marsh  covers 
the  whole  distance — thus  opening  a  great  stretch  of  country  bordering 
a  navigable  river,  including  the  Lake  of  the  Woods. 

(2)  The  permanent  improvement  of  the  Red  River  of  the  North  from 
Grand  Forks  to  the  international  boundary  giving  a  navigable  depth 
of  over  4  feet. 

(3)  The  complete  protection  of  the  valley  of  lower  Red  Lake  River 
from  floods,  and  the  same  also  to  a  considerable  degree  for  the  valley 
of  the  Red  River  of  the  North  below  Grand  Forks. 

For  the  foregoing  reasons,  and  the  fact  that  the  reservoir  can  be  cre- 
ated by  constructing  a  short,  low  dam  at  the  outlet  of  Red  Lake  at  a 
very  small  expense,  I  recommend  tliis  locality  as  worthy  of  improve- 
ment.   A  survey  can  be  made  at  a  cost  of  $5,000. 
Very  respectfully,  your  obedient  servant, 

W.  A.  JONBS, 

Lieut  CoUj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 
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IMPROVEMENT  OP  MISSOURI  RIVER  AT  AND  ABOVE  SIOUX  CITY,  IOWA, 
AND  OP  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


REPORT  OF  CAPT.  J.  C.  8ANF0RD,  CORPS  OF  EN0INEER8,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROYEMKMTS. 


Missouri  Riyer  between  Stubbs  Ferry, 

Montana,  and  lower  limits  of  Sionx 

City,  Iowa. 
Removal  of  snags  and  other  x>bstmo- 

tions  in  Missouri  Riyer,  aboye  Sioox 

City,  Iowa. 


3.  Yellowstone  Riyer,  Montana  and  North 
Dakota. 


United  States  Engineeb  Opfiob, 

Sioux  City,  Iowa,  July  i7, 1897. 
General:  I  have  the  honor  to  transmit  herewith  reports  upon  the 
works  of  this  district  for  the  year  ending  June  30, 1897. 
Very  respectfaUy,  your  obedient  servant, 

J.  0.  Sanford, 
Oaptaifij  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  JBngineerSy  U.  8.  Am 


Z  1. 

IMPROVEMENT  OP  MISSOURI  RIVER  BETWEEN  STUBBS  PERRY,  IN     . 
MONTANA,  AND  THE  LOWER  LIMITS  OF  SIOUX  CITY,  IOWA. 

The  river  and  harbor  act  of  June  3, 1896,  contains  the  following  items 
of  appropriation  lor  work  between  Stubbs  Ferry  and  Sioux  City, 
exclusive  of  snagging: 

Improving  the  Upper  Missonri  River  between  Stubbe  Ferry,  in  Montana,  and  the 
lower  limits  of  Sionx  City,  Iowa,  two  hundred  and  twenty  thousand  dollars,  of  which^ 
in  the  discretion  of  the  Secretary  of  War,  fifty  thousand  dollars  may  be  expended  in 
the  protection  and  completion  of  the  works  at  Sioux  City ;  fifty  thousand  doUars,  or  so 
mnch  thereof  as  may  be  necessary,  for  the  protection  of  the  caving  bank  from  a  point 
three  hundred  feet  above  the  upper  to  the  lower  revetment  already  constructed  on  the 
South  Sionx  City  front,  as  recommended  in  House  Executive  Document  Numbered 
Forty-eight,  Fifty-third  Congress,  third  session ;  fifty  thousand  dollars  in  the  rectifi- 
cation of  the  river  at  Pierre  and  Fort  Pierre :  forty  thousand  dollars  for  the  protection 
ot  Bismarck  Harbor  and  the  rectification  of  the  river  to  prevent  erosion  of  the  banks, 
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sod  eattiDc  »  new  channel  »i  or  near  thnl  pcnnt;  twenty  thoosand  dollars  between 
the  Great  Falla,  in  Montana,  and  Stabbe  Ferry,  in  Montana :  Prorided,  That  subject  to 
•aeh  eonditions  as  the  Secretary  of  War  may  prescribe,  any  person,  company,  or  cor- 
poration may  ecmstmct  a  dam  or  dams  across  said  riTcr  aboTo  Stnbbs  Ferry,  with 
necessary  eanal  and  improvements  to  develop  water  power  and  for  other  nseful  por- 
•;  forty  thousand  dollars  at  Yankton,  and  twenty  thousand  dollars  for  improve- 
t  of  river  at  Elk  Point,  which  shall  be  immediately  available. 


Improving  Missouri  River  at  and  near  Great  Falls,  Montana^  fifteen  thousand 
dollars. 

There  being  a  discrepancy  between  the  total  appropriated  by  the  first 
item  and  the  aggfegs^  of  aDotments  preseribed  theresiider,  it  was 
decided  by  the  Secretary  of  War  nnder  date  of  September  25^  18%, 
that  the  foUowing  allotments  firom  the  $220,000  appropriated  should  be 
made: 

Works  at  Sioux  City $40,000 

Pioteetlon  of  eayini;  bank  at  [South]  Sionx  City 40,000 

At  Pierre  sad  Fort  Pierre 40.000 

At  Bismarck 3»,000 

Between  Great  Falls  and  Stnhbs  Ferry 16,000 

AtTankton 32,000 

To  he  reserred  at  present 20,000 

Total A 230,000 

Between  Chreat  FaUs  and  titubhs  Ferry,  in  Montana.— The  present  proj* 
ect,  adopted  November  30,  1894,  provides  for  securing  a  low-water 
channel  depth  of  3  feet  from  Great  Falls  to  Cascade,  55  miles,  and  a 
low-water  channel  depth  of  2.5  feet  from  Cascade  to  the  canyon  next 
below  Stnbbs  Ferry,  60  miles,  at  an  estimateil  cost  of  $165,812.50,  of 
which  $82,675  is  for  work  below  Cascade,  and  $83,137.50  for  work  above 
Cascade.  The  project  also  contains  an  estimate  of  $4,500  for  annual 
maintenance.  The  work  provided  for  below  Cascade  cousista  princi- 
pally of  contraction  work  at  shoals,  the  greater  number  of  which  are 
not  fiEir  from  Great  Falls;  above  Cascade,  the  work  consists  mainly  of 
contraction  works  and  removal  of  rock  obstructions.  The  project  con- 
templates carrying  the  improvement  continuously  upstream  from  Great 
Falls. 

Under  this  project  to  June  30, 1896,  an  obstruction  at  Great  Palls 
Island  had  been  removed ;  dams  had  been  built  closing  the  chutes  in 
rear  of  White  Bear,  Wickners,  Fox,  Wescott  and  Willow  islands;  and 
dikes  had  been  built  from  the  upper  ends  of  White  Bear  and  Wickners 
islands  and  opposite  Fox  Island,  to  contract  the  channel.  All  the 
above  localities  are  within  9  miles  of  Great  Falls.  This  work  was  done 
in  1895  under  an  allotment  of  $20,000  made  by  the  river  and  harbor  act 
of  August  17, 1894. 

Two  of  the  dikes  opposite  Fox  Island  had  settled  somewhat  during 
the  spring  rise  of  1896. 

In  addition  to  the  allotment  of  $16,000  made  from  the  appropriation 
of  June  3, 1896,  for  work  between  Great  Falls  and  Stubbs  Ferry,  it  was 
decided  that  the  $15,000  appropriated  by  the  same  act  for  work  '<  at 
and  near  Great  Falls,  Mont."  could  also  be  applied  to  the  general 
improvement. 

Work  was  resumed  in  August,  1896,  and  during  the  remainder  of  the 
season  one  dike  was  built  out  from  the  upper  end  of  Wescott  Island, 
and  a  second  dike  about  900  feet  above  it,  the  object  of  both  being  to 
deepen  the  channel  on  the  shoal  at  the  head  of  the  island.  A  dike  at 
Griffin  Bar,  about  12  miles  above  Great  Falls,  was  begun,  but  not  much 
progress  bad  been  made  when  work  was  stopped  by  ice.    Work  on  this 
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dike  was  resumed  in  April,  1897,  since  which  time  the  dike  has  been 
completed  and  a  large  quantity  of  rock  quarried  for  use  on  a  second 
dike  to  be  built  a  short  distance  above  the  first.  The  dikes  at  Fox 
Island  were  repaired  in  April,  1897.  A  survey,  made  late  iu  1896, 
showed  that  the  dikes  at  and  near  the  head  of  Wescott  Island  had 
already  had  a  decided  effect  on  the  shoal.  During  the  present  spring 
the  river  has  remained  at  so  high  a  stage  that  a  survey  to  show  low- 
water  conditions  could  not  be  made.  The  works  constructed  iu  1895 
have  for  the  most  part  stood  well,  and  are  producing  the  desired  effect 
on  the  shoids. 

A  small  towboat  being  necessary  for  carrying  on  the  work,  and  it 
being  often  dif&cult  and  sometimes  impossible  to  hire  a  proper  boat, 
plans  were  prepared  last  winter  for  the  construction  of  a  boat,  60  by 
14  by  2^  feet,  with  Scotch  marine  boilers,  60  inches  by  8  feet,  and  slide- 
valve  engines,  7  by  30  inches.  Her  hull  was  constructed  in  April  and 
May,  of  oak  and  Oregon  fir.  The  machinery  did  not  arrive  until  June, 
but  has  now  been  installed  and  the  boat  completed.  It  is  thought  that 
she  will  render  very  efficient  service. 

The  work,  including  the  procuring  of  brush  and  rock,  was  done  by 
hired  labor. 

Maps  of  the  shoals  improved  during  the  year  accompany  this  report. 

The  work  has  been  in  local  charge  of  Assistant  Engineer  W.  H. 
Wood,  whose  report  is  appended. 

Great  Falls  to  Fort  Benton. — No  wwrk  done  or  projected. 

Fort  Benton  to  Carroll. — ^The  project  contemplates  deepening  and 
improving  the  channel  by  the  removal  of  bowlders,  by  contraction  works 
on  the  shoals  and  by  dredging.  No  work  has  been  done  since  1891, 
navigation  having  ceased  due  to  the  construction  of  railroads  parallel- 
ing tlie  river.  There  was  formerly  an  extensive  commerce  between 
lower  river  points  and  Fort  Benton,  nearly  all  the  freight  destined  for 
Montana,  Idaho,  and  the  British  possessions  north  of  these  Btates 
liaving  been  brought  by  river. 

Carroll  to  Sioux  City. — ^In  addition  to  removal  of  snags  and  other 
obstructions,  work  of  construction  or  survey  has  been  done  during  the 
fiscal  year  at  Bismarck  Harbor  (646  miles  above  lower  limits  of  Sioux 
Gity),  at  Pierre  and  Fort  Pierre  (369  miles  above  Sioux  City),  at  Yank- 
ton (94  miles  above  Sioux  City),  at  Elk  Point  (40  miles  above  Sioux 
City),  at  the  Sioux  Ice  Harbor  (just  above  upper  limits  of  Sioux  Gity), 
at  South  Sioux  Gity,  and  at  Sioux  Gity. 

At  Bismarck  Harbor. — Under  an  allotment  of  $40,000  made  by  the 
river  and  harbor  act  of  August  17,  1894,  for  the  ^'  protection  of  Bis- 
marck Harbor  and  the  rectification  of  the  river  by  works  to  prevent 
the  river  from  eroding  the  bank  and  cutting  a  new  channel  at  or  near 
that  point,''  seven  dikes  were  built  in  1895  in  a  bay  about  three  fourths 
of  a  mile  above  the  bridge  at  Bismarck,  where  a  cutoff  was  feared. 
These  dikes  were  of  the  permeable  type,  and  were  intended  to  build  out 
the  shore  line  by  accretion  to  their  outer  ends,  the  latter  being  ap))rox* 
inmtely  on  the  original  shore  hue.  The  break-up  of  ice  in  March,  1896, 
considerably  injured  them,  carrying  off  iu  all  about  560  linear  feet  of 
the  ends  of  the  dikes.  Temporary  repairs  made  in  May,  1896i,  increased 
the  deposit  of  sand  during  the  flood  of  the  following  month,  after  the 
subsidence  of  which  a  continuous  sand  bar,  2  to  8  feet  above  low  water, 
extended  from  the  shore  to  the  line  of  the  then  outer  ends  of  the  dikes. 

The  present  project  provides  for  expending  the  $32,000  allotted  from 
the  appropriation  of  June  3, 1896,  in  repairing  these  dikes,  in  building 
two  dikes  in  continuation  downstream  of  the  group  constructed  in 
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1895,  and  in  protecting  the  left  bank  jnst  below  the  bridge.  This 
project  was  approved  September  29, 1896.  Owing  to  the  lateness  of 
the  season  and  the  length  of  time  reqaired  for  transportation  of  piling 
to  Bismarck,  it  was  impracticable  to  make  much  progress  nnder  the 
project  before  the  river  closed.  The  bracing  of  the  1895  dikes  was, 
however,  repaired,  the  tops  of  piles  at  the  onter  ends  of  two  of  the 
dikes  were  sawed  off,  and  a  few  piles  driven  deeper.  Daring  the  win- 
ter and  early  spring  two  new  barges  were  built  and  the  old  plant 
thoroughly  overhauled  and  repaired. 

The  spring  break-up  of  ice  was  of  almost  unparalleled  severity. 
Heavy  gorges  formed  above  and  below  Bismarck  and  the  water  rose  to 
a  height  of  several  feet  above  the  banks,  covering  the  bottom  with  cakes 
of  clear,  solid  ice  over  3  feet  in  thickness.  The  1895  dikes  were  again 
badly  damaged,  though  less  so  than  if  the  piles  carried  out  in  March, 

1896,  had  been  replaced  in  the  fall,  since  they  would  not  have  been  pro- 
tected by  accretion.  The  lower  dike  was  almost  completely  destroyed, 
excepting  the  foot  mattress.  The  other  dikes  were  all  more  or  less 
injured,  the  total  length  of  dike  carried  away  being  about  900  feet. 

The  available  funds  being  insufficient  to  entirely  restore  all  the  dikes 
to  their  original  length,  it  was  decided  to  rebuild  the  lower  one,  No.  7, 
using  the  existing  foot  mattress,  to  restore  No.  5,  and  to  endeavor  to 
hold  the  others  at  their  present  lengths  by  building  strong  T-heads  on 
those  whose  outer  ends  had  been  carried  away  and  by  thoroughly 
repairing  the  bracing  and  screening.  During  this  spring  the  above 
work  on  Nos.  7  and  5  has  been  nearly  completed  and  the  repair  of  the 
other  dikes  about  one-half  completed. 

One  of  the  proposed  dikes  below  the  group  built  in  1895  was  begun 
in  May.  The  foot  mattress  has  been  completed  and  sunk,  but  the  com- 
pletion of  the  other  parts  of  the  work  has  thus  far  been  prevented  by 
high  water. 

For  the  protection  of  the  left  bank  below  the  bridge  two  short  dikes,  ^ 
begun  in  May,  have  been  nearly  completed  and  the  bank  revetted  for ' 
500  feet  below  the  warehouse  at  the  steamboat  landing. 

A  map  showing  the  location  of  the  works  accompanies  this  report. 

The  work  has  been  done  by  hired  labor  and  purchase  of  materiaL 
It  has  been  under  the  local  charge  of  Asst.  Engineer  H.  G.  Gould, 
whose  report  is  appended. 

The  work  done  in  1895  and  that  done  and  proposed  under  the  pres- 
ent project  form  part  of  a  general  plan  for  the  rectification  of  the  river 
from  5  miles  above  to  5  miles  below  Bismarck,  at  an  estimated  cost  of 
$725,000.  It  is  believed,  however,  that  all  present  requirements  will 
be  satisfied  without  extending  the  improvement  so  far  below  Bismarck. 

At  Pierre  and  Fort  Pierre. — Under  the  allotment  of  $40,000  made  by 
the  river  and  harbor  act  of  August  17, 1894,  for  ^^rectification  of  the 
river  at  Pierre  and  Fort  Pierre,"  five  dikes  were  in  1895  built  in  front 
of  Fort  Pierre  to  stop  the  erosion  that  was  in  progress  at  this  point. 
The  chute  behind  Marion  Island  was  closed  by  a  crib- work  dam,  one 
dike  was  built  at  the  Pierre  steamboat  landing,  and  a  second  dike,  a 
short  distance  below  it,  carried  to  a  part  of  its  proposed  length. 

The  present  project,  adopted  October  2, 1896,  provides  for  the  expend- 
iture of  the  $40,000  allotted  from  the  appropriation  of  June  3,  1896,  in 
repairing  Marion  Island  Dam,  which  had  settled  considerably  at  two 
points,  in  revetting  the  right  bank  from  the  mouth  of  Bad  Biver  (just 
below  Fort  Pierre)  to  the  bluff  contact,  about  2,830  feet  below,  in  com- 
pleting the  unfinished  dike  at  Pierre,  and  in  protecting  the  lower  por- 
tion of  the  left  bank  of  Marion  Island  by  revetment  and  short  dikes  sa 
far  as  remaining  funds  would  permit:    These  works,  as  well  as  those 
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constructed  in  1895,  form  part  of  a  general  plan  for  the  rectification  of 
7  miles  of  river  in  this  locality  at  an  estimated  cost  of  $360,000.  Under 
a  project  adopted  July  24, 1896,  of  which  the  present  one  is  a  modifica- 
tion, the  revetment  below  Bad  River  and  a  dike  on  the  Pierre  side, 
1,700  feet  below  the  incomplete  dike  above  mentioned,  were  begun 
early  in  the  fiscal  year.  Work  on  the  dike  was  stopped  after  it  had 
been  carried  out  far  enough  to  cut  off  a  chute  that  had  caused  danger- 
ous erosion*  The  revetment  work  was  continued  until  the  river  cloned 
by  ice.  It  was  resumed  in  the  spring  and  has  since  been  completed. 
During  the  winter  the  unfinished  dike  begun  in  1895  at  Pierre  was 
completed  except  the  T-head.  Repair  of  the  Marion  Island  Dam  was 
carried  on  as  weather  permitted  and  was  completed  in  March.  During 
the  break-up  of  the  ice  in  the  spring  the  river  cut  around  the  island 
end  of  the  dam,  forming  a  chapnel  130  feet  wide,  and  necessitating 
further  repairs.  The  breach  has  since  been  closed  by  a  brush  and- 
stone  dam  extending  from  the  island  to  the  old  dam,  at  right  angles  to 
the  latter. 

Two  new  barges  were  constructed  during  the  early  spring. 

Maps  showing  the  location  of  the  works  accompany  this  report. 

The  work  has  been  done  by  hired  labor  and  purchase  of  material. 
Full  details  are  given  in  the  appended  report  of  Asst.  Engineer  E.  D. 
Vincent,  who  has  been  in  local  charge. 

At  Yankton. — ^A  survey  of  the  river  from  9  miles  above  to  IJ  miles 
below  the  old  steamboat  landing  at  Yankton  was  made  in  Octol>er, 
1896.  Based  on  the  results  of  the  survey,  a  project  was  submitted 
February  13, 1897,  and  approved  March  23, 1897,  for  the  expenditure 
of  the  allotment  of  $32,000  irom  the  appropriation  of  June  3, 1896  (less 
$500  expended  on  the  survey).  It  provides  for  protecting  and  fairing 
out,  by  revetment  and  dikes,  the  left  bank  for  about  3,400  feet  above 
the  site  of  the  proposed  bridge  (about  3.5  miles  above  Yankton)  and 
for  protecting  the  left  bank  by  revetment  extending  downstream  from 
a  point  about  10,300  fidet  above  the  site  of  the  bridge  as  far  as  the 
available  funds,  less  cost  of  necessary  plant,  will  permit.  Nothing  has 
yet  been  done  under  this  project  beyond  the  preparation  of  plans  aLnd 
estimates  for  construction  of  the  plant  necessary  for  beginning  work. 

The  project  forms  part  of  a  general  plan,  submitted  at  the  same  time, 
for  the  rectification  of  about  6.5  miles  of  river  in  this  locality,  with  a 
view  to  restoring  the  old  steamboat  landing,  in  iront  of  which  a  wide 
bar  had  formed,  and  to  controlling  the  channel  in  the  vicinity  of  the 
proposed  bridge.  There  was  formerly  an  important  river  trade  at 
Yankton.  In  the  last  few  years  this  has  almost  ceased,  due  largely  to 
the  silting  up  of  the  landing.  At  present  there  are  indications  of  a 
considerable  revival  of  this  trade.  Two  steamboats  are  now  plying 
with  considerable  regularity  between  Sioux  City  and  points  on  the 
river  above  Yankton  that  are  distant  from  railroads;  and  a  gasoline 
boat  is  building  for  the  same  trade.  Negotiations  are,  it  is  said,  now 
in  progress  for  the  transshipment  near  Yankton  to  the  railroads  of  car- 
goes brought  by  the  boats  from  above.  Such  transshipment  will,  under 
present  conditions,  require  the  building  of  spur  tracks  to  some  point  on 
the  river  bank  at  which  boats  can  land,  probably  several  miles  above 
Yankton. 

The  subject  of  the  rectification  of  isolated  reaches,  such  as  that  at 
Yankton,  is  discussed  below,  under  the  heading  "Work  required." 

At  Elkpoint. — In  October  and  November,  1896,  a  survey  of  the  river 
in  this  locality  was  made,  extending  from  7  miles  above  to  3  miles  below 
Elkpoint.  As  this  locality  difiers  from  the  other  points  on  the  Upper 
Missouri  for  which  appropriations  have  been  made,  in  that  the^xMrnh-.^ 
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tare  of  the  funds  available  will  be  of  no  direct  benefit  to  navigation,  and 
will  simply  protect  property  against  erosion,  it  was  deemed  necessary 
to  ascertain  as  aecm*ately  as  possible  the  valae  of  the  property  threat- 
ened.   This  was  done  in  January,  1897. 

In  the  value  thus  obtained  was  included  that  of  so  much  of  the  farm 
land  between  Elki)oint  and  the  river,  of  the  town  property,  and  of  the 
railroad  property,  as  lay  within  a  curve  of  fsurly  probable  erosion. 

The  results  of  the  survey  had  shown  that  to  properly  improve  the 
reach,  giving  to  the  works  as  full  security  as  is  ordinarily  obtainable  on 
the  Missouri,  it  would  be  necessary  to  begin  the  work  at  the  bluff  con- 
tact, 5^  miles  above  Elkpoint,  and  to  extend  it  progressively  downstream. 

The  estimated  cost  of  such  an  improvement,  extending  downstream 
so  far  as  to  fully  protect  the  town,  is  $377,300,  which  is  regarded  as  a 
greater  expense  than  the  ascertained  value  of  property  endangered 
would  justify.  A  project  was  therefore  submitted  February  8, 1897,  for 
the  expenditure  of  the  $20^000  allotted  from  the  appropriation  of  June 
3, 1896  (less  $400  expended  for  survey),  forming  part  of  a  general  plan 
for  protecting  the  cutting  bank  in  front  of  the  town,  the  heading  of  the 
works  to  be  placed  just  above  the  x>ortion  of  the  bank  now  being  eroded, 
at  an  estimated  cost  of  $87,300,  with  a  possible  additional  cost  of 
$34,500  should  the  heading  be  threatened  with  flanking  due  to  changes 
in  the  channel  above.  The  works  provided  for  in  this  plan  would,  it  is 
thought,  protect  the  town  for  a  number  of  years,  and  might  protect  it 
until  the  channel  changed  so  as  no  longer  to  threaten  it.  Those  of  the 
works  which  are  regained  as  certainly  necessary  for  the  purpose  (esti- 
mated cost  $87,300)  are  such  as  would  properly  form  part  of  a  general 
plan  for  the  improvement  of  the  whole  river,  provided  material  changes 
in  the  course  of  the  river  did  not  occur  prior  to  its  adoption.  Those 
possibly  necessary  (estimated  cost  $34,500)  could  only  partially  be  used 
in  such  a  plan.  It  was  decided  under  date  of  April  2, 1897,  that  the 
available  f&nds  be  retained  in  the  Treasury  until  Congress  has  made 
such  additional  appropriation  for  the  work  as  will  permit  it  to  be  carried 
on  with  safety. 

As  there  is  no  present  or  prospective  river  commerce  at  Elkpoint,  as 
such  changes  in  the  channel  may  occur  before  the  general  permanent 
improvement  of  the  river  is  undertaken  as  to  render  the  proposed  works 
useless  as  a  part  of  that  plan,  as  the  works  will  not  in  any  case  benefit 
navigation  until  included  in  an  improvement  of  a  long  reach  of  river — 
at  least  the  distance  between  two  important  ports — and  as  the  carry- 
ing out  of  a  general  plan  for  improvement  in  the  interests  of  navigation 
can  be  far  more  economically  and  advantageously  done  if  done  contin- 
uously rather  than  by  constructing  isolated  works  and  afterwards  con- 
necting them,  it  would  appear  that  in  instances  of  this  kind  such 
appropriations  made  for  the  protection  of  certain  localities  are  not 
advisable  and  interfere  with  the  general  scheme  for  the  improvement 
of  the  Missouri  Eiver  in  the  interests  of  navigation. 

At  South  Sioux  City. — The  Nebraska  bank  of  the  Missouri  Biver  in 
front  of  South  Sioux  City  had  been  protected  for  about  4,000  feet  up- 
stream iirom  the  lower  bridge  and  for  about  6,400  feet  upstream  from 
the  upper  bridge  by  revetments  constructed  by  the  owners  of  the 
respective  bridges.  Between  these  two  revetments  about  4,270  linear 
feet  of  bank  was  nnprotected,  and  was  being  rapidly  eroded.  The 
present  project,  adopted  July  24, 1896,  provides  for  the  expenditure  of 
the  funds  available  fVom  the  appropriation  of  June  3, 1896,  in  protect- 
ing this  bank  by  revetment  of  woven  willow  mattress  and  graded  and 
paved  upper  bank,  and  by  regrading  and  paving  the  upper  bank  for 
300  feet  fieulher  upstream,  the  work  to  be  protected  at  its  um»er  end 
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by  a  short  pile  dike.  Work  on  the  revetmeut  was  begun  in  Angast, 
1896,  and,  iuclading  the  work  on  the  300  feet  of  bank  above,  was 
completed  in  November.  The  short  dike  at  the  head,  of  exoeption- 
ally  strong  construction,  was  completed  in  March,  1^7.  After  the 
spring  break-up  several  minor  repairs  were  made  to  the  uf^perbank 
paving  and  to  the  bank  above  the  head  of  the  work.  The.ezpeaditare 
of  a  portion  of  the  balance  that  remains  to  the  credit  of  this  improfve- 
ment  in*  construction  of  plant  needed  for  future  work  on  tke  Soatk 
Sioux  City  side  having  been  authorized,  plans  and  estimates  for  the 
necessary  plant  have  been  prepared.  The  above  work  forms  part  of 
a  general  plan  for  the  improvement  of  the  Sioux  City  reach  from  2^ 
miles  above  the  mouth  of  the  Big  Sioux  Biver  to  near  the  lower  limits 
of  Sioux  City.  The  estimated  cost  for  the  5  miles  below  the  Big  Biaiix 
Biver  is  $400,000. 

The  work,  except  the  construction  of  the  dike,  was  done  by  hired 
lal>or  and  purchase  of  material.  The  dike  was  partly  boQt  uader 
informal  contract. 

A  map  which  accompanies  this  report  shows  the  location  of  thii 
work  as  well  as  of  the  other  works  on  the  Sioux  Oity  reach.  FaH  de- 
tails of  the  work  done  are  given  in  the  appended  report  <^  Assistant 
Engineer  F.  M.  Towar. 

At  Sioux  City. — In  1889  a  group  of  nine  permeable  dikea  iiad  been 
built  by  the  Missouri  River  Commission  to  check  a  dangerous  erosimii 
in  front  of  the  business  portion  of  Sioux  Oity.  They  had  answeoad 
their  purpose  admirably,  but  at  the  outer  ends  had  been  somewhat 
damaged,  several  b^nts  of  piles  having  been  washed  out.  In  the  storing 
of  18^5  two  short  dikes  above  this  group  were  jconstructed  and  T -heads 
placed  on  two  of  the  old  dikes.  In  the  fall  of  the  same  year  sisteen 
dikes  were  constructed  along  the  bluff  at  the  upper  end  of  the  Sioux 
City  front.  In  the  spring  of  1896  this  latter  group  had  been  somewhat 
damaged  by  ice.  Under  a  project  approved  February  10, 1897,  for  the 
expenditure  of  the  $40,000  allotted  from  the  appropriation  of  Jufie  3, 

1896,  the  screening  and  bracing  of  these  dikes  were  repaired  early  in 
March;  but  during  the  ice  break-up  toward  the  end  of  March  the 
group  was  again  quite  seriously  damaged. 

A  survey  of  the  reach  was  made  in  August,  1896. 

Und^  a  project  adopted  July  24, 1896,  which  that  of  February  10, 

1897,  r^laced,  material  for  the  construction  of  four  barges  had  been 
ordered.    These  barges  were  built  during  the  past  spring. 

After  the  unusually  heavy  rise  of  March  and  Aprjl  last,  a  second 
survey  of  the  reach  was  made,  which  showed  marked  changes  in  the 
position  of  the  channel.  The  most  noticeable  changes  are  the  oom^ 
pression  of  the  two  former  channels  below  the  lower  bridge  into  onei, 
the  building  out  of  the  bar  from  the  right  bank  below  the  bridge,  thus 
greatly  narrowing  the  channel  and  forcing  it  against  the  leil  bank, 
and  the  excessive  depths  in  this  channel  close  to  the  left  bank.  The 
tendency  of  the  channel  to  attack  the  lower  dikes  of  the  group  con^ 
structed  in  1889  and  the  left  bank  between  this  group  and  the  bridge 
was  also  indicated. 

These  changes  rendered  necessary  a  revision  of  the  project  of  Febru> 
ary  10, 1897.  The  present  project,  approved  June  10, 1897,  provides  for 
expending  $25,000  of  the  available  funds  in  protecting  the  lef^  bank 
below  the  mouth  of  the  Floyd  Biver  and  for  repairing  the  existing 
dikes,  the  balance  to  be  applied  to  work  at  such  point  on  the  city  front  as 
may  be  afterwards  determined.  Preparations  for  beginning  work  under 
the  project  are  in  progress.  A  considerable  quantity  of  construction 
materii^  purchased  under  the  former  project  aie  available  Ibj      ' 
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A  map  (referred  to  nnder  the  previoiis  beading)  showing  the  location 
of  existing  works  on  the  reach  accompanies  this  report 

The  work  was  done  by  hired  labor  and  purchase  of  materials.  The 
report  of  Assistant  Engineer  F.  M.  Towar,  who  was  in  immediate  charge 
of  the  work,  is  appended. 

Ice  harbors. — The  river  and  harbor  act  of  September  19, 1890,  pro- 
yided  fdnds  for  the  construction  of  two  ice  harbors.  These  have  l^n 
located  at  Bock  Haven,  near  Mandan,  N.  Dak.,  and  on  the  Big  Sioax 
Biver,  about  1  mile  above  its  conflaence  with  the  Missoari.  At  the  begin- 
ning of  the  fiscal  year  the  former  harbor  had  been  completed.  The 
latter,  known  as  the  Sioux  Ice  Harbor,  had  been  nearly  completed. 
(For  description  of  the  latter,  see  Annual  Bei>ort  of  the  Chief  of  Engi- 
neers for  189G,  p.  1868.  The  project  for  the  Bock  Haven  Ice  Harbor  is 
stated  in  the  Annual  Beport  of  the  Ghief  of  Engineers  for  1895,  p.  2219. 
This  is  the  best  printed  description  of  this  ice  harbor.)  During  the 
year  fourteen  steel  mooring  posts,  constructed  by  James  Bees  &  Sons 
Ck).,  of  Pittsburg,  Pa.,  have  been  set  in  concrete  at  the  Sioux  Ice  Har- 
bor, and  the  Government  land  inclosed  by  a  woven  wire  fence,  complet- 
ing the  harbor  as  proposed. 

Biver  survey. — At  the  beginning  of  the  fiscal  year  the  detailed  sur- 
vey of  the  river  from  Fort  Benton,  Mont.,  to  Sioux  City,  and  the  map- 
ping and  publication  of  the  results,  had  been  completed.  (For  a 
description  of  the  maps  see  Annual  Beport  of  the  Ghief  of  Engineers 
for  1896,  p.  1868.) 

During  the  year  the  published  maps  on  hand  have  been  stored  and 
distributed  in  accordance  with  law.  Since  the  removal  of  the  Sioux 
City  office,  March  1, 1897,  to  the  new  custom-house,  the  maps  have  been 
stored  in  the  latter  building. 

WORK  BEQUIRED. 

Stubbs  Ferry  to  Great  Falls, — To  complete  the  work  provided  for  in 
the  existing  project  between  Great  Falls  and  the  canyon  next  below 
Stubbs  Ferry  will  require  the  expenditure  of  $114,812.50  in  addition 
to  funds  now  available,  of  which  $31,675  will  be  required  to  complete 
the  work  between  Great  Falls  and  Cascade,  55  miles.  The  latter  sum 
could  be  advantageously  expended  in  one  season.  It  is  thought  that 
its  expenditure  will  result  in  an  increase  of  the  commerce  of  the  <^  Long 
Pool,''  which  has  hitherto  been  hampered  at  low  water  by  the  existing 
shoals.    In  a  second  season  the  work  above  Cascade  could  be  begun. 

Carroll  to  Sioux  City. — For  this  reach,  1,309  miles  in  length,  no  gen- 
eral plan  of  permanent  systematic  improvement  in  the  interests  of 
navigation  has  yet  been  submitted.  It  has  been  estimated  by  my 
predecessors,  in  annual  reports  for  1895  and  1896,  that  such  an  improve- 
ment, confining  the  river  to  a  low- water  width  of  700  feet,  would  cost 
about  $40,000  per  mile.  The  expenditure  of  such  an  amount  per  mile 
seems  hardly  justified  by  present  commerce  or  by  ite  probable  increase 
in  the  near  future.  The  river  trade  is  now  small,  though  at  Sioux  City 
and  Bismarck  an  encouraging  increase  this  year  appears  probable.  It 
is  hoped,  however,  that  certain  experimente  now  in  progress  under  the 
Missouri  Biver  Commission  will  demonstrate  the  practicability  of  con- 
trolling the  river  at  a  much  less  cost  than  above  estimated.  If  the  cost 
can  be  reduced  by  one-half  or  more  the  improvement  of  certain  navi- 
gated stretches  would,  in  my  opinion,  be  justifiable.  Even  the  improve- 
ment of  only  the  worst  places  would  be  of  value. 

In  the  meantime  the  greatest  assistance  that  can  be  rendered  navi- 
gation at  a  justifiable  cost  is  by  the  work  of  the  snag  boato^^^gwhere 
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reported.  Not  less  than  $50,000  is  needed  for  each  year  to  properly 
operate  the  boats.  Their  service  should  be  continuous  during  naviga- 
tion seasons,  and  not  liable  to  interruption  due  to  failure  of  appropri- 
ations. 

The  fhnds  appropriated  by  the  act  of  June  3, 1896,  for  this  portion 
of  the  river,  with  the  exception  of  the  appropriation  for  snagging,  were 
allotted  to  work  at  the  following  localities:  Bismarck  HarlK>r,  Pierre 
and  Fort  Pierre,  Yankton,  Elkpoint,  South  Sioux  City,  ana  Sioux 
City.  At  Bismarck  Harbor,  Pierre  and  Fort  Pierre,  and  Sioux  City 
work  had  been  done  in  the  previous  year,  based  in  each  case  on  a  gen- 
eral plan  for  the  improvement  of  a  considerable  reach  of  river  in  the 
vicinity,  the  work  done  forming  a  small  fraction  of  the  entire  plan ;  and 
the  allotments  for  these  points  from  the  above  appropriation  were  for 
continuation  of  the  work  under  the  general  plans.  The  work  done  in 
the  past  year  at  South  Sioux  City  came  under  the  general  plan  for  the 
Sioux  City  Eeach.  That  proposed  at  Yankton  and  Elkpoint  came 
under  similar  general  plans,  estimated  to  cost  tea  more  than  the  aUot- 
ments.  All  these  plans  have  been  so  made  as  to  conform  to  any  proba- 
ble general  plan  for  the  rectification  of  the  whole  river,  but  until  the 
works  at  these  isolated  ]K)ints  are  connected  no  material  increase  of 
navigation  can  be  expected  as  a  result  of  the  work  done.  The  works 
are  undoubtedly  of  great  local  benefit,  and  at  points  where  they  pro- 
tect or  restore  a  steamboat  landing  or  render  the  passage  of  bridges 
less  hazardous  are  to  this  extent  of  assistance  to  navigation. 

Appropriations  for  the  protection  of  isolated  localities  interfere  with 
the  general  improvement  of  the  river  in  the  interests  of  navigation  for 
the  reasons  that  the  river  can  be  much  more  economically  improved  if 
the  work  is  carried  on  systematically  and  continuously  over  a  long 
stretch,  and  that  an  improved  channel  of  sufficient  length  to  be  com- 
mercially valuable  to  navigation  can  in  this  way  be  most  quickly 
obtained. 

If  it  be  the  intention  of  Congress  to  continue  the  works  at  the  above 
localities  in  accordance  with  the  general  plans  (estimated  cost  of  each 
stated  above),  $100,000  can,  with  advantage  to  the  work  itself,  be 
expended  in  one  season  at  each  locality,  except  Elk  Point,  viz:  Bis 
marck  Harbor,  Pierre  (both  sides),  Yankton,  and  Sioux  City  (both 
sides).  At  Elk  Point  $67,300,  in  addition  to  the  funds  now  available, 
can  be  so  expended.  For  the  reason  that  the  general  plans  have  not  been 
approved  these  estimates  are  not  rei)eated  in  the  money  statement 
l)elow. 

Money  statement. 

July  1;  1896,  balance  anexpended .' $301,994.97 

Pro  rata  redactions  to  adjaat  discrepancy,  Act  June  3, 1896. .  $50, 000. 00 

June  30, 1897,  amount  expended  during  fiscal  year 11 1 ,  086. 24 

. 161,086.24 

July  1, 1897,  balance  unexpended 140,908.73 

July  1, 1897,  outstanding  liabilities $18,742.11 

July  1, 1897,  amount  covered  by  uncompleted  contracts 10, 722. 36  „«    ej  na 

-^— — — _— ~  29, 464. 26 

July  1,1897,  balance  available 111,444.26 

Amount  (estimated)  required  for  completion  of  existing  project: 

Great  Falls  to  Stubbs  Ferry 114,812.50 

Great  Falls  to  Sioux  City Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 - •31,675.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Jkarbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4, 1897. 

^Between  Great  Falls  and  Stubbs'  Ferry.  i     r\r\nio 
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APPBOPBIATIONS. 

The  appropriations  aod  allotments,  exclusive  of  those  for  snagging, 
for  the  Upper  Missouri  River  have  been  as  follows: 

1876 $20,000 

1878 42,500 

1879 60,000 

1880 43,000 

1881 66,000 

1882 •115,000 

1884 140,000 


1886 $86,000 

1888 360,000 

1890 tS00,600 

1892 1150,000 

1894 110,000 

1895 40,000 

1896 285,000 


lu  addition  to  the  above  amounts,  about  $60,000  from  the  appropria- 
tions for  the  survey  of  the  river  from  Fort  Benton  to  the  mouth  was 
spent  on  the  part  above  Sioux  City. 


Abstract  of  proposals  f&r  labor  and  material  for  improving  upper  Missouri  River  between 
Stnbbs  Ferry f  Montana,  and  SUkux  Citg,  Iowa,  received  and  opened  during  tkejieeni  yemr 
June  SO,  1897,  by  Capt,  J,  C,  Sanford,  Corps  of  Engineers, 


Ifame  and  add  reus  of 
bidder. 


JEL  A.  Talbot,  SonUi  Slonx 
City,  Nebr. 

Hark    Natif  hton,    Sioax 

City,  Iowa. 
Miller  &Keefe,  SionxCity, 

Iowa. 
Smith  Sc  Beta,  Sioux  City, 

Iowa. 
Mitchell  Vincent,  Onawa, 

Iowa. 

R.  A.  Talbot,  Sonth  Sioax 
Ctty,  Nebr. 

HcKamara,Miller  &  Keefe, 

Sioux  City,  Iowa. 
Smith  &.  Bets,  Sioux  City, 

Iowa. 


W.  &  Martin,  Oaha,  a  Dak 


Cym*  B.  Ingham,  Pierre, 

S.  Dak. 
John  Hayi  and  Frederick 

S.  Rowe,  Fort  Pierre,  S. 

Dak. 
John  C.  Hayee,  Pierre,  S. 

Dak. 

John  Hay*  and  J.  S.  Rowe, 
Fort  Pierre,  S.  Dak. 

John  C.  Hayes,  Pierre,  S. 

Dak. 
Cyrus  B.  Ingham,  Pierre, 

a  Dak. 

McNamara&Keefe,  Sioux 
City,  Iowa. 

Mark    Naughton,    Sioux 

City,  Iowa. 
Geo.  Hall,  Sergeant  Bluff, 

Iowa. 


Character  of  work  or 
supplies. 


Grading  bank  of  river 
at  South  Sioux  City, 
Nebr. 


.do. 
.do. 
do. 
.do. 


Willow  brnnh  deliv- 
ere<l  on  bank  of 
river  at  South  Sioax 
City,  Nebr. 

....do 


.do. 


Riprap  Rtone  delivered 
on  river  bank  at 
Pierre. 

do 


.do. 
.do. 


Willow  bvash  deliv- 
ere<l  on  river  bank 
at  Pierre. 

....do 


.do. 


Willow  bnieb  deliv. 

ered  on  river  bank 

at  Sioux  Ciiy. 
do , 


.do. 


Date  of 
opening. 


18M. 
Sept  10 


...do.. 
...do.. 
...do-. 
...do.. 


Sept.  17 


.do., 
.do.. 


1897. 
Apr.  ao 


..do.. 
..do.. 

..do.. 


Apr.  ao 


..do., 
.do.. 


Apr.    7 


.do. 
.do. 


Quantity 
or  extent 
of  pro- 
posal. 


Cu.  yards. 
20,000 


90,000 

20,000 

20,000 

20,000 

Cords. 
2,000 


2,000 

1,000 
1,000 

Ou.yarda. 
•kOOO 


2,000 
8,000 
»,000 


5,000 

Oords. 
SIO 


2,000 

500 
1,000 

500 
1,150 

1,150 
1,160 


Bid. 


Per  Ctt.  yd. 
00.075 


.054 


.000 
.0623 


Pererrd. 
1.00 


L48 

1.47 
1.87 

Pereu.vd. 
.84 


1.00 
.035 


.68 


Per  eord.  i 
2.28    , 


L27 

2.13 
1.71 
1.47 
1.75 


1.45 
1.76 


Remarks. 


Dow 


Do. 


Do. 


* $2,832.42  of  thin  transferred  to  work  below  Sioax  Ctty. 
t$lB2,012  of  thin  afterwards  sUotted  to  snagging, 
t  $161.63  of  this  afterwards  allotted  to  ana^^ff* 
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Ab$iraet  of  propo$aJ8  for  labor  wid  mutierialfor  improving  upper  Mit^ouH  Miver  hoiweon 
Siubba  JFerry,  Montana^  and  Sioux  City,  Iowa,  6<o.— Continaed. 


Kame  and  addreiM  of 
bidder. 


Character  of  work  or 
•nppliea. 


Date  of 
opoBinfl:. 


Qaantity 
or  ext«nt 
of  pro- 
posal. 


Bid. 


Bemarka. 


Peter  C.  Miller,  Sioax  City, 
Iowa. 

J.  W.  Smith  and  C.  F.  Beta, 
Sioux  City,  Iowa. 

Mark    Nanghton,    Sionx 
City,  Iowa. 


Peter  C.  MiUer,  Sioux  City, 

Iowa. 
Fowler  &  Pay,  Mankato, 

Minn. 
John  CFrench,  Sioux  City, 

Iowa. 

Minnehaha  Granite  Co., 

Chicago,  HI. 
Ritchie    SimiMOn,    Dell 

Rapids,  S.  Dak. 
T.  R.  Conghlin,  Mankato, 

Minn. 

J.  C.  French,  Sioux  City, 

Iowa. 
Wm.  Kandley,  Bast  Sioux 
FaUa,&Dak. 


Wm.  B.  Martin,  Mandan, 
K.Dak. 

Moaer  St,  Ekroth,  Mandan, 
N.Dak. 

Elias  K.  Hansen,  Mandan, 
K.Dak. 

Patrick  S.  Byrne,  Bis- 
marck, K.  Dak. 


Northern  Pacific  Railway 
Co.,  St  Paul,  Minn. 

Wm.  B.  Martin,  Mandan, 
H.Dak. 


Willow  brush  deliv- 
ered on  river  bank 
at  Sioux  City. 

....do 


Riprap  stone  f.  o.  b. 
cars  at  quarry. 
United  States  to  fur- 
nish transportation. 

do 


.do. 
.do. 


....do... 
....«o... 
-...do... 


Willow  brush  deliv- 
ered on  river  bank 
at  l^smarck. 

do , 


....do... 
do  ... 


Etiprap  stone  deliv- 
ereci  on  river  bank 
ut  Bismarck. 

...do 


18«7. 
Apr.    7 

...do... 

Apr.    7 

...do... 


.do.. 


...do.. 
...do.. 


1896. 
Sept.  17 

..do... 


1887. 
Feb.   18 


...do... 
...do... 
...do... 

Mar.    4 


Cu.yard^. 
1,150 
1,160 

1,1S0 

Ou. yards, 
2,400 
2,400 
2.400 

3,400 

*2,400 

2,400 


2.400 
2,400 
2.400 

«,400 


7,000 
7,000 
7,000 


Oordt. 
200 
600 
1M)0 
800 
300 
500 

1,200 
800 

Ou,w»rd$. 

8,600 


600 
600 


600 
600 


Pereu.yd, 
$1.60 
.80 

1.46 

Pereu.yd. 
.53 
1.28 
1.75 

1.23 

.20 

.86 


1.82.3 
.375 

.a 


0.345 

1.264 

.284 


Per  cord, 
J. 00 
1.7.1 
1.49 
1.85 
1.35 
2.00 

1.99 
1.76 

Ptrw^yd. 
1.25 


1.50 
L25 


too 

.80 


Awaided676cord8. 
Do. 


\lnclndea  transpor- 
/    tatien. 


Do. 


Awarded  —  lowest 
after  coetoftrana* 
portation  added. 

Includes  transpor- 
tation. 


Bid  rejected. 

Includes  trananor- 
tfttion. 

Bid  rejected ;  in- 
formal. Stone 
boufht  In  epen 
market  at  $0,284 
per  cubic  yaM. 


Airarded  300  oorda. 


A  warded  900  cords. 


Awartled  2, 500  cu- 
bic yards. 


Awarded  600  cable 
yards. 
Do. 


lAai  of  oontracU  in  force  daring  fiscal  year  ending  June  SO,  J 897,  improving  Upper  Miuouri 
Biver  between  Stubbs  Ferry,  Mont,  and  Sioux  City,  lotoa. 


Kame  and  residence. 


Character  and  extent. 


Price. 


Date  of 
approral. 


Date  of 
begin- 
ning. 


Date  of 
expira- 
tion. 


Mark  Nanghton,  Sioux  City, 
Iowa. 


McKamara,  Miller  A  Keefe, 
Sioux  City,  lewa. 

Patrick  B.  Byrne,  Bismarck, 
N.Dak.» 


Grading  6,565.8  cubic  yards 
of  nVer  bank  at  South 
Sioux  City,  Nebr. 

Furnishing  about  2,000  cords 
of  willow  brush  at  South 
Sioux  City,  Nebr. 

Furnishing  about  900  cords 
of  willow  brush  at  Bis- 
marck, N.  Dak. 


m  Bxtsnded  to  November  26, 1896. 


Pereu.yd. 
$0,061 


Pereord, 
L48 


L09 


1896. 
Oct    10 


Oot     7 


1897. 
AprU  6 


1896. 
Sept  30 


..do  .. 


1897. 
May    2 


1896. 
Oct     20 


oOct     31 


1897. 
During 
working 


6In  force.  oy^OOQie 


'8' 


2188   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

List  ofoontraeU  in  force  during  Jiseal  year  ending  Jwne  $0^  1897 ,  etc.— Cod  tinned. 


Character  and  extent. 

Price. 

Date  of 
approval. 

Date  of 

begin 

Bing. 

Date  of 

•Si"- 

Pereu.yd. 

1897. 

1887. 

1897. 

Northern    Paclflo    Railway 

Fomiahinz  ahont  2,500  cable 
yards  of  riprap  stone    at 
)}inmarck,N.Dak. 

$1.25 

June    8 

June    8 

Aug.    15 

Co..  St.  Paul,  Minn,  a 

Furnishing  500  cubic  yards. . 

1.25 

May    6 

May  24 

June    90 

William  E.  Martin,  Mandan, 

Famishing  500  cnbic  yards 

1.00 

N.  Dak. 

of  riprap  stone  at  Bismarck, 

John  C.  French,  Sioaz  City, 

Famishing  about  2,400  cubic 
yards  of  riprap  stone   at 
Sioux  City,  Iowa. 

.86 

May  IS 

Not  fixed 

Sept     1 

Iowa,  h 

John  C.  Hayea,  Pierre,   8. 

Famishing  about  5,000  cubic 
yards  of  riprap  atone  at 
^erre,  8.  Dak. 

.«8 

May  28 

May  10 

During 

Dak.  a 

season. 

Pereord. 

John  C.  Hayes,  Pierre,  8. 

Fnrishing  aboot  2,000  cords 

$1.27 

....do... 

....do... 

DoL 

Dak.  a 

of  willow  brush  at  Pierre, 
S.Dak. 

Moser  Sl  Ekroth,  Mandan, 

Furnishing  about  800  cords 

1.86 

July    8 

June    7 

Do. 

K.  Dak.a 

wiUow  brush  near  Mandan, 
ir.Dak. 

Mark  Naaghton,  Sionx  City, 

Furnishing  about  575  cords 

1.46 

June  16 

Not  fixed   Sept.     1 

Iowa,  b 

of  willow  brush  at  Sioux 
City,  Iowa. 

Smith  &.  Bets,  Bioax  City, 

do 

1.45 

...da... 

....do... 

Do. 

Iowa.  5                                   , 

« In  force.  fr  Work  postponed. 

COMMERCIAL  STATISTICS. 

£iver  tonnage  heitoeen  Sioux  City,  Iowa,  and  Stuhbs  Ferry,  Mont,  (exelueire  of  live  etock). 


Year. 

Tona. 

Year. 

Tons. 

1887 

18,961 
12,895 
16,724 
13,326 
13,056 

1892     

15.182 
13  837 

1888 

is&st 

1889 

1894 

25,151 

1890 

1895 

21,262 
10,116 

1891 

1896 '.....'. !.I!*"!!   J.... 

NBW  LINBS  OF  TRANSPORTATION  ESTABLISHED  DURING  THE  FISCAL  YEAR  1897. 

The  steamer  Benton,  formerly  plying  on  the  Lower  Missouri,  arrived  at  Sionx  City 
in  Jnne,  1897,  and  has  entered  the  tri^e  between  Sioux  City  and  points  above  Run- 
ning Water  np  to  Chamberlain;  S.  Dak.  (about  260  miles  above  Sionx  City  landing). 
Between  Rnuning  Water  and  Chamberlain,  a  distance  of  130  miles,  no  railroad 
touches  or  approaches  the  river.  Up  to  this  date  she  has  made  one  trip  between 
Sioux  City  and  Wheeler,  S.  Dak.  (188  miles  above  Sioux  City),  and  is  no^f  on  her 
return  from  a  second  trip. 

A  gasoline  boat,  94  by  18  by  3  feet,  engines  30  horsepower,  is  now  building  at 
Sioux  City  for  the  trade  between  this  port  and  Castalia,  S.  Dak.,  206  miles,  and  if 
she  is  successful  her  owners  intend  to  build  a  second  similar  boat  for  the  same 
trade. 

At  Bismarck,  N.  Dak.,  a  gasoline  boat,  121  feet  long  by  21  feet  wide,  engines  45 
horsepower,  was  launched  late  last  fall,  and  has  been  plying  during  the  spring 
between  Bismarck  and  Coal  Harbor,  81  miles  above. 

Assistant  Engineer  H  C.  Gould  reports  that  during  the  present  month  a  colony  of 
300  Russians  has  arrived  and  settled  at  Mannhaven,  a  new  river  town  about  78  miles 
above  Bismarck,  and  that  a  larger  colony  is  expected  to  arrive  there  soon.  Their 
trade  will  be  altogether  with  Bismarck  by  river. 
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Draffio  by  Hver  r^icket. 


Year. 


Utw  fMohM  betweeiir^ 


Packages 
and  biUk 
freight. 


Passen- 
gers. 


Live 
stock. 


1800. 

1801. 
1892. 

1888. 

1804. 

1805. 

1800. 


Sioax  CUty  and  Biamarok 

Bismarck  and  Fort  Bnford 

Fort  Bnford  and  Fort  Bentcni . 

Sioax  City  and  Bismarck 

Bismarck  and  Fort  Bofbrd  . .. 

8ioux  City  and  Pierre 

Pierre  ana  Bismarck 

Bismarck  and  Fort  Boford  ... 

Sionx  CitT  and  Piarre 

Pierre  ana  Bismarck 

Bismarck  and  Fort  Bafoxd. . . . 

Sioux  City  and  Pierre 

Pierre  ana  Bismarck 

Bismarck  and  Fort  Bnford  . . . 
Great  Falls  and  Stobbs  Ferry 

Sionx  City  and  Pierre 

Pierre  ana  Bismarck 

Bismarck  and  Fort  Bnford  . . . 
Great  Falls  and  Stabba  Ferry 
Bionx  City  and  Fort  Yates  . . . 
Fort  Yates  and  Biamarok  .... 
Bismarok  and  Fort  Berthold.. 
Great  Falls  and  Stnbbs  Ferry 


Torn. 
9.735 
2,467 
1.124 

10, 410 
2,645 
2,684 
7,247 
5,801 
5,456 
6,256 
2,125 
1.401 

10, 171 

4,461 

» 

10.485 
5,186 
5,601 
fiO 
2,850 

7,106 

500 


4,822 

184 

62 

1.740 

180 

32 

177 

278 

12.518 

137 

12 

8,006 

16,362 

102 

903 


Head. 

2,074 

48 

48 

4,688 

50 

6.043 

2,315 

800 

23,137 

20 

2 

0,258 

41.356 

1,848 


417 

8 

2,204 


670 
864 


602 


List  of  $ieamer9  plying  an  the  MUaawri  Biv&r  between  Sioux  City,  Iowa,  and  Stubhs  Ferry, 
Montana,  diurimg  the  year  1896, 


Kame. 

When 

bnilt. 

Tonnage, 

Manager  or  owner. 

Length. 

Breadth. 

Depth. 

Mary  B.  Bennett... 

CapltolaBntt 

Vint  Stillings 

Josie  L.  K.T 

1888 

1886 
1881 
1884 
1882 

1870 
1803 
1892 
1878 
1877 
1893 
1886 
1892 
1882 

1892 
1896 

65 

88.7 
181 
60 
02 

98.2 

119.5 
110 
178.6 
177.4 

00 

44 

50 

50 

20 
120 

F9€L 

14 

28.8 
81.8 
14 
20 

17.8 

80.16 

34 

81 

31.8 

17 

10 

10 

10 

7 
21 

2 

8.8 
4.8 
2.0 

8.4 

8 

8.» 

8.6 

4 

4 

2 

2.75 

4.5 

4.5 

8 

2L71 

57.81 
177.47 
22.75 
58.66 

60.47 

57.20 

75 
813 
286L40 

80 

^Lessthan 
'    50  tons. 

R.  A.  Talbot.  South  Sioux  City, 
Nebr. 
Do. 
Seizor  Bros..  Sioux  City,  Iowa. 

A.  Larsson,  Yankton,  S.  Dak. 
Joseph  Leach,  Banning  Water, 

H.  J.  Eiiig.  Chamberlain,  S.  Dak. 
B.F.  Horn,  Pierre.  S.  Dak. 

B.  8.  Holmes.  Sioux  City,  Iowa. 
L  P.  Baker.  Bismarek.  N.  Dak. 

Little  Hand 

Last  Chance 

Jim  Leighton 

Castalia 

Batcbelor.. 

Kosebnd 

Do. 

Imelda 

Do. 

BiMe 

rN.  Hilger.  Helena,  Mont 
J.  D.  Taylor,  Great  Falls,  Mont. 
J.  W.  Cornelius,  Great  Falls, 

J.J.HiU 

Mfnnlfl     -XTT», 

Francis 

JohnH.Bloodgood. 

Mont. 
J.  Klenetco,  Great  Falls,  Mont. 
L  P.  Baker,  Bismarck,  N.  Dak. 

Datee  of  iee  eheinys  and  openinge  on  the  Miseouri  Biver  above  Sioux  City,  Iowa,  1896-97, 
[Continued  ftom  page  1896,  Report  for  1896.] 


Locality. 


Closing.         Opening. 


Montana: 

Towuseud 

Great  Falls  (gauge  readings  suspended). 

Fort  Bfnton 

Wolf  Point  (gauge  readings  suspended). 
North  Dakoto: 

Fort  Buford  (gauge  readings  suspended). 

Blsmnrck 

South  Dakota: 

Pierre 

Running  Water  (gauge  readings  suspended), 
Ioira:< 

Sioux  City 


Dec.    4,1896 
Not.  19, 1896 

Hot.  8.1896 
Not.  9,1896 

Not.  12, 1896 


Mar.  24,1897 
Mar.  25,1897 

Apr.  5,1897 
Mar.  29,1897 

Mar.  19,1897 
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BEPOBT  OF  MR.  W.  BL  WOOD,  A6SlVtAST  BNGIKEXR. 

Great  Faixs,  Mont.,  June  SO,  1897. 

Captain  :  I  have  the  honor  to  Bubmit  the  folk»wlDg  leport  of  operatiosa  on  the 
Missoori  River  between  Stubbs  Ferry  and  Great  Falls  danng  the  fiseal  year  endinip 
June  30,  1897: 

On  AoguBt  11,. 1896. 1  received  your  order  to  proceed  to  Great  Falls  and  make  a 
survey  of  the  river  nrom  the  head  of  Wescott  Island  to  Great  Falls,  a  distance  of 
about  10  miles,  with  separate  sarveys  of  Griffin  Bar,  3  miles  above  wescott,  and  of 
Thurman  Bar,  20  miles  above. 

I  reached  Great  Falls  on  August  14,  and  hired  a  cook»  purchased  a  few  tools,  and 
proceeded  to  Wesoott  Island,  where  the  property  was  stored  under  charge  of  a 
watchman.  On  the  19th  and  20th  I  made  a  survey  of  Griffin  on  the  same  lines  that 
Mr.  Vincent  made  his  survey  in  1894,  not  knowing  then  that  there  were  two  bad  bars 
in  this  reach,  and  so  surveying  only  the  upper  one.  This  survey  showed  the  bar  to 
be  in  very  different  position  in  the  two  years,  and  also  a  very  great  change  in  the 
river  since  the  survey  of  1880  under  Captain.  Maguire. 

On  the  22d  of  Augast  I  began  the  con^nous  survey  from  Wescott  Island  and  fin- 
ished at  Groat  Falls  at  the  head  of  the  rapids  on  the  31st.  It  took  so  long  because  I 
had  to  do  the  sounding  myself  and  then  go  over  the  ground  again  for  the  stadia 
work,  a  mile  or  2  at  a  time. 

On  September  2  I  took  a  skiif  by  wagon  to  ThnrmMi  Bar  and  made  a  survey  there, 
returning  to  camp  at  Wesoott  Island  on  the  3d. 

On  September  5  I  went  to  Great  Falls  and  met  yourself  and  Colonel  Robert,  and 
the  6th  and  7th  were  spent  in  going  up  the  river  on  Captain  Hamilton's  steamboat 
and  returning. 

On  the  7th  you  gave  orders  to  resume  work  under  the  general  project  by  starting 
the  dike  at  head  of  Wescott  Island,  and  at  the  same  time  to  snoniit  a  new  project 
for  the  expenditure  of  the  two  appropriations  of  $15,000  each,  made  by  the  river  and 
harbor  bill  of  June,  1896. 

On  September  10  work  was  be^un  on  dike  at  head  of  Wescott  Island,  and  for  ten 
days  the  towing  of  rock  and  fascines  was  done  by  hand,  as  no  authority  had  yet  been 
received  for  the  hire  of  towboat. 

On  the  18th  such  authority  came,  and  on  the  2l8t  the  boat  was  obtained  at  $165 
per  month  without  crew,  and  a  force  pat  at  work,  conwsting  of  36  men,  including 
crew. 

This  first  dike  was  in  shallow  water  and  was  all  one-tier  construction  of  mats  and 
broken  stone,  except  the  head,  which  was  two  tiers.  This  dike  was  finished  October 
3,  and  the  one  900  feet  above  it  on  the  same  side  was  started  on  the  13th.  This  work 
was  to  be  done  under  the  new  project,  and  notice  of  its  approval  was  not  received 
by  me  till  then.  The  intervening  ten  days  were  spent  in  {getting  out  fascines  and 
rock  ready  for  work.  This  dike  was  all  two-tier  construction  and  was  finished  on 
''Jhe  26th  of  October. 

On  the  27th  I  moved  camp  to  Griffin  Bar  and  began  work  in  quarrying  rock  aad 
cutting  brush,  but  delayed  the  actual  construction  till  you  arrived  on  the  31st,  when 
you  approved  of  the  proposed  location  of  the  two  short  dikes  on  the  right  bank,  and 
work  on  the  lower  one  was  commenced  immediately. 

The  weather  now  changed  to  a  very  unnsually  low  temperature  with  storms,  and 
on  the  10th  the  river  froze  up.  As  I  had  euongh  fascines  made,  I  discharged  the 
brush  crew  and  kept  on  at  the  quarry. 

On  the  14th  the  river  was  clear  of  ice,  as  the  chinook  wind  had  blown  all  the  13th, 
and  work  was  resumed,  but  in  a  few  hours  the  temperature  fell  again  to  about  zero, 
and  I  concluded  it  was  safer  to  set  the  rented  steamer  ofif  my  hands.  So  work  waa 
shut  down,  camp  loaded  on  the  oarges,  and  a  start  made  down  river.  An  ice  gorge 
within  a  quarter  of  a  mile  of  where  I  meant  to  winter  forced  us  to  camp  out  another 
night,  bat  the  next  day  I  reached  the  point  desired,  Goodrich  Ranch^  and  got  the 
barges  into  winter  quarters  near  Wescott  Island,  where  they  wintered  the  year 
before. 

On  the  16th  I  made  a  trip  to  town  with  the  steamer  and  brought  up  lumber  for  the 
storoliouse  and  returned  the  steamer  to  town  and  turned  her  over  to  the  owner  none 
too  soon,  as  the  river  closed  that  night  for  about  a  month. 

I  was  still  in  hopes  of  making  the  repairs  to  the  Fox  Island  dikes.  Two  or  three 
holes  had  been  cut  through  the  lower  dikes,  where  they  had  been  laid  on  a  dry  bar, 
and  a  few  hundred  yards  of  rock  were  needed  to  restore  them,  so  I  put  a  small 
quarry  crew  at  work  getting  out  rock,  expecting  the  weather  to  moderate  and  the 
river  to  open,  as  it  usually  does.  But  the  weather  grew  colder  instead  of  warm, 
and  on  the  19th  I  discharged  all  handa. 

While  going  up  the  river  with  you  I  found  there  was  a  sand  bar  at  Griffin,  nearly 
a  mile  below  the  first  one,  and  while  at  work  there  I  made  another  survey  to  incla«l» 
this  lower  one.    I  also  made  a  resurvey  of  Wescott  Island  on  October  8,  after  corn- 
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pletion  of  lower  .dike,  which  shows  the  beginning  of  the  cutting  due  to  this  dike 
alone. 

1  expected  to  make  a  survey  this  spring  of  Gri£Bn  and  Wescott;  but  the  lee  went 
oot  on- a  rise,  and  the  water  has  kept  up  very  high  all  theapringp---too  high  to  make 
a  surrey  of  any  nse. 

When  settling  up  with  the  owners  of  the  steamboat  used  last  summer,  they  threat- 
ened to  raise  the  price  for  her  for  this  year;  and  as  we  were  then  paying  about  10  per 
cent  of  her  cost  per  month,  I  made  some  estimates  and  snbmitted  them  to  you  with 
the  proposal  that  we  build  a  small  towboat,  14  by  60  feet,  instead  of  renting.  This 
plan  met  your  approval,  and  in  January  authority  was  received  to  build  a  towboat 
at  a  cost  of  not  to  exceed  $2,200.  As  soon  as  I  received  the  first  plans  for  the  boat 
lYtimes  I  returned  to  Great  Falls  and  was  ready  to  begin  the  work  as  soon  as  the 
lumber  began  to  arrive.  The  materials  for  construction  came  very  slowly  from 
delayaof  one  kind  and  another,  and,  although  work  began  on  the  hull  on  April  1,  it 
was  not  launched  until  May  12. 

On  April  1 1  hired  a  small  crew  and  made  the  repairs  of  Fox  Island  dikes.  The 
lower  dike  took  486  cubic  yards  of  stone  and  the  middle  one  210  yards.  This  stone 
is  not  yet  evenly  spread,  but  filled  on  lower  edge  of  dike,  as  the  water  was  too  deep 
to  spread  it.    A  few  days'  work  at  low  water  will  finish  it. 

When  this  work  was  done,  on  April  SO,  I  moved  the  qnarry  crew  to  the  Orifi^  Bar 
Qqarry,  and  they  worked  there  until  the  17th  of  May,  when  all  the  piling  ground 
above  water  was  filled.  On  the  10th  of  J  une,  the  engines  having  arrived  that  day, 
I  floated  the  hull  of  the  steamer,  with  a  small  camp,  to  Great  Falls,  and  the  next  day 
began  mounting  the  engines.  The  next  week  the  boiler  and  piping  arrived.  It  was 
QOt  until  tiie  d&h  that  everything  was  in  place  ready  for  trial.  On  the  next  day  I 
took  the  boat  up  river,  stopping  at  Goodrich  Eanch  and  loading  up  the  whole  camp, 
which  was  taken  to  Grifiln  Bar,  and  the  steamer  returned  to  Great  Falls  that  night 
for  supBlies  and  ooal.  The  machinery  worked  fairly  well,  with  one  or  two  bad 
points  that  can  probably  be  got  in  order  soon.    The  speed  was  all  we  expected. 

Below  is  a  table  showing  amount  of  material  in  the  three  finished  dikes.  There 
are  no  unfinished  ones. 

There  were  abont  400  yards  of  roek  quarried  at  the  Griffin  Bar  Qnarry  in  Hay, 
1897.  Also  a  statement  showing  the  average  cost  for  the  season  of  various  items  is 
heiewith. 

The  cost  of  the  dikes  was  not  calculated  from  these  averages,  but  waa  the  aotual 
cost. 

Very  reepectfully«  your  obedient  servant, 

W.  H.  Wood,  ^Mtstoal  EngkM$t. 

Capt.  J.  C.  Sanford, 

Cwf9  of  JCngineefj  U,  S,  A. 


DetaiU  and  cost  of  dike»  con8truot€d  in  the  Lang  Pool  above  Oreai  FalU,  season  1896, 


Location. 


1.  Length  j  Length 
over  *•  ^T"**-- 
head        *»' 


3.  Length 
of  bead. 


4.  Cie«t 

above  low 

water. 


S.  Amount  of  dike 
by  tien. 


One-tier.  Two-tier. 


On  head  of  Waatoott  lahnd 

900  feet  above 

B»ght  bank.  Griffin  Bar 

Total  and  average .... 


410 
40C 
180 


390 
47« 
160 


Feet. 
90 
80 
80 


Feet. 


H 


Feet, 
890 


136 


Feet, 
90 
556 

110 


1,0 


1,026 


260 


756 


Location. 


On  head  of  Weatoott  Idaad . 

900  feet  above 

Bight  bank,  OriAn  Bar 


Total  aad  averafo 

Bepalra  of  Fox  Island  dikea . 


6.  Linear 
feet  of 
20-foot 

mattresa. 


690 

1,150 

856 


3,095 


7.  Num- 
ber of 
fasoinea. 


569 

1,115 

862 


8.  Cubic 
yardaof 

looae 
rock. 


9.  Cost 
per  linear 

foot  of 
mattresa 
Uid  and 
covered. 


Coat  per 
linear 
foot  of 
dikea  m 
oolumna 
2  and  3. 


Total 
coat 


866 

1,473 

274 


$2.57 
1.32 
2.40 


$3.46 
2.73 
3.55 


$1,518.41 

1,517.62 

852.97 


2,046 


2,612 


1.86 


8.05 


8,889.00 


695 


430.00 
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AMK^qe  co9t  of  Uema  ta  dike  contfmciiim. 

FMeinee  bonnd  Mid  loaded  on  barge 23.8 

Faecinee  towiDg  to  woi^ 12.4 

DeliTered  at  work 36.2 

Book  quarried  and  loaded  on  barge per  cubic  yard,  loose..  58.9 

Rock  (owing  to  work per  cubic  jard..  25.4 

Per  cobic  yard, delivered 84.3 

Making  mate  20  feet  wide per  llucar  f«mt..  12.4 

Laying  and  coTering  with  stone do....  30.5 


BXPORT  OV  MB.  H.  a  GOULD,  ASSISTANT  KKOINKKft. 

Bismarck,  N.  Dak.,  Jvly  S,  ISSrt. 

Caftaik  :  I  haTe  the  honor  to  sabmit  the  following  report  of  operations  on  the 
Missoori  RiTor  for  protection  of  Bismarck  Harbor  and  rectification  of  the  riyer  in 
that  vicinity  during  the  fiscal  year  ending  June  30,  1897 : 

At  the  beginning  of  the  year  no  work  was  in  progress,  as  the  available  funds  were 
eraended. 

From  the  appropriation  for  the  Upper  Missouri  River  in  the  river  and  harbor  bill 
of  June  3,  1896,  an  allotment  of  $3'2,(KK)  was  made  for  work  here. 

I  reported  to  Lieut.  Col.  W.  A.  Jones,  U.  S.  A.,  then  in  charge,  on  Joly  6,  1896,  at 
St.  Paul,  Minn.,  and  assisted  in  the  preparation  of  a  project  for  expenditure  of  the 
allotment. 

SUBVXTS  AHD  lOSCKLLAinBOUS. 

I  arrived  in  Bismarck  July  12, 1896,  established  an  office  in  the  Bismaiok  National 
Bank  building,  and  made  preparations  for  a  survey  of  the  river. 

The  field  work  of  the  survey  was  started  July  15  and  completed  July  31,  oovering 
the  river  from  a  point  4  miles  above  the  railroad  bridge  down  to  Fort  Lincoln. 

The  survey  was  platted  on  a  scale  of  1  inch  to  600  feet,  and  a  tracing  was  made. 

Changes  in  the  river  made  necessary  a  revision  of  the  project  prepared  in  July, 
and  new  estimates,  made  in  accordance  with  your  verbal  iustructions,  were  for- 
warded, with  above  tracing,  on  August  15,  1897. 

The  revised  requisition  for  material  and  outfit  was  forwarded  Angnst  18, 1897. 
The  project  provided  for  the  complete  repair  of  the  dikes  in  bend  on  west  bank  above 
bridge,  by  replacioff  the  heads  on  the  five  lower  dikes  with  larger  and  stronger 
structures  and  rebuilding  300  feet  of  two-row  dike;  constructing  two  new  dikes  just 
below  the  first  point  above  the  bridge  on  west  side,  and  four  new  dikes  on  east  side 
near  the  railroad  bridge.  Also  complete  overhauling  and  repair  of  the  pile  driver 
and  old  barges,  including  the  old  quarter  boat  barge,  and  the  building  of  two  new 
barges. 

Pending  approval  of  the  project,  a  field  map  of  the  recent  survey,  on  a  scale  of  1 
inch  to  400  feet,  was  made,  drawings  and  detailed  lists  of  materials  for  two  new 
barges  were  prepared,  purchases  of  outfit,  supplies,  and  fuel  for  the  snag  boat  were 
made  at  various  times,  under  circular  notice  and  bids. 

The  Bismarck  gauge  readings  from  1891  were  copied  from  the  gauge  keeper's 
records,  and  a  hydrograph  was  plotted  for  comparison  of  each  year.    A  new  standard 
cable  gauge  was  plMod  on  the  bridge  in  December,  and  use  of  the  old  gauge  dls 
continued.    The  gauge  was  tested  by  levels  and  found  correct. 

During  the  winter  detailed  drawings  of  the  two  new  barges  were  prepared,  lists 
of  articles  required  for  next  season's  work  were  revised  and  arranged  for  obtaining 
bids,  a  thorough  inventory  of  property  was  taken  and  copies  forwarded. 

Specifications  for  obtaining  bids  on  fuel  for  the  snag  boat  and  pile  driver,  and  for 
brush,  poles,  and  stone  were  made  up  and  forwarded. 

Bids  on  fuel  for  watchman's  winter  supply  were  obtained,  and  fuel  was  finally 
ordered  from  H.  R.  Lyon,  Mandan. 

A  number  of  lists  of  employees  were  prepared,  to  comply  with  civil-service  rules. 

Bids  on  wood  for  snagging  and  pile  driving  were  opened,  and  orders  in  accordance 
with  awards  approved  by  yon  were  sent  out. 

The  use  of  a  tug,  the  switching  of  material  from  Mandan  to  the  river  bank,  use  of 
ears  for  stone,  engagement  of  employees,  making  full-size  patterns  for  parts  of 
barges,  and  a  number  of  other  details  for  the  coming  season's  work  were  arranged  for. 

About  100  tons  of  ice  were  cut  from  the  river  early  in  February  and  stored  in  a 
shack  at  Bockhaven  for  use  of  employees  during  the  summer. 
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plaht. 

Care  of  properif,— At  the  beginniD^  of  the  year  the  plant  that  had  been  naed  in 
repairs  to  dikes  in  May,  1896,  consisting  of  the  pile  driver,  two  large  and  four  small 
barges,  was  in  the  river  at  Rockhaven. 

In  September,  1896,  one  of  the  small  barges  commenced  to  leak  so  badly  it  was 
hauled  ont  and  placea  in  the  boat  yard. 

Two  old  barges  that  were  lying  on  the  bank  ontside  the  lines  of  the  Government 
tract  were  raised  np,  ways  placed  under  them,  and  they  were  moved  abont  140  feet 
to  inside  the  limits  of  the  boat  yard.  The  blaeksmith  shop  and  the  dredge  boiler 
were  moved  abont  1,000  feet  into  the  yard,  and  all  other  property  was  taken  inside 
the  boundary  lines. 

Preparations  for  hanlin^  ont  floating  plant  were  started  October  13.  Abont  100 
cnbic  yards  of  mad  deposited  daring  the  summer  high  water  on  foot  of  the  incline 
were  removed  and  ways  were  laid.  Three  small  barges  and  two  large  barges  were 
hauled  up  and  back  into  the  yard.  The  pile  driver  was  hauled  to  top  of  the 
incline.  The  blocks,  tools,  lines,  and  other  property  were  placed  in  good  order  and 
stored  for  the  winter. 

NEW  PLAin:*. 

A  space  for  building  the  two  new  barges  proposed  was  cleared  in  December  in  the 
boat  yard  near  upper  end  of  warehouse  at  the  Bismarck  landing. 

Lumber  for  these  barges  arrived  in  February,  and  work  on  framing  the  mattress 
barge  was  started  February  15  with  a  small  force.  This  barge  is  1<K)  feet  long,  24 
feet  wide  on  top,  and  20  feet  wide  on  bottom. 

Work  on  the  material  barge  was  started  March  1.  This  barge  is  70  feet  long,  19 
feet  wide,  4  feet  5  inches  deei>,  with  straight  sides. 

Both  barges  have  two  longitudinal  solid  bulkbeads  and  are  titted  with  the  usual 
snubbing  posts,  kevils,  and  capstans.  Their  coustruction  was  considerably  delayed 
by  cold  and  stormy  weather,  but  they  were  finished,  calked,  and  painted  by  April  7, 
when  the  river  commenced  to  break  up. 

The  mattress  barge  was  floated  during  the  ice  break-up  and  the  material  barge 
was  launched  April  16. 

A  lot  of  construction  material  at  the  Bismarck  lauding  was  loaded  on  these  barges. 
The  70-foot  barge  was  sent  to  Rockhaven  April  17,  and  the  mattress  barge  was  sent 
to  the  dikes,  Qroup  D,  where  the  weaving  platform  and  ways  were  put  on  from  April 
29  to  May  3. 

Bepair  floating  plant — ^In  September  the  old  quarter  boat  was  moved  on  ways  250 
feet  to  near  head  of  the  launching  ways,  and  all  the  property  removed  from  it  to  the 
warehouses.  The  house  and  old  decking  were  taken  oft  and  the  boat  raised  up  on 
blocks  for  calking. 

Earlv  in  April  work  on  this  barge  was  resumed.  Nearly  all  the  old  oakum  was 
reamed  out.  Two  longitudinal  bumheads  of  3  and  4  inch  plank  were  put  in,  bolted 
to  the  old  stringers  and  well  drift- bolted;  the  ends  of  the  bottom  plank  were 
sawed  off  1  foot  on  each  side ;  the  lower  streaks  in  both  gunwales  were  replaced  by 
new  ones;  both  sides  were  well  drift-bolted  throughout  and  then  set  in  on  new  ends 
of  bottom  plank  and  thoroughly  spiked  on.  New  head  blocks  and  comer  rake  beams 
were  put  m  and  a  new  deck  laid  all  over.  New  snubbing  posts,  2  kevils,  and  a 
large  iron  capstan  were  put  in,  and  6  hatches  cut  in  deck.  Many  decayed  plank 
were  removed,  and  a  large  number  of  decayed  places  were  patched. 

The  sides,  bottom,  andrakes  were  thoroughly  calked  and  the  sides  and  ends  were 
painted. 

This  barge  was  launched  May  28. 

The  barges  of  the  old  plant,  brought  Arom  the  upper  river  in  1893,  consisting  of 
two  65-foot  barges,  a  50-foot  barge,  and  three  40-foot  barges,  were  thoroughly  over- 
hauled, weak  and  broken  places  were  strengthened  and  patched,  timber  heads, 
kevils,  hatches,  and  decks  were  repaired,  and  all  were  well  calked,  painted,  and 
numbered.  The  old  hoisting  engine,  taken  off  the  pile  driver,  was  set  up  on  the 
50- foot  barge. 

The  24- foot  barge,  built  in  1895,  was  calked  and  painted. 

These  barges  were  launched  between  April  27  and  May  4. 

The  pile  driver  was  painted  all  over,  a  hole  made  in  the  bow  during  the  ice 
break-up  was  repaired;  the  old  hoisting  engine  was  replaced  b^  a  new  double- 
cylinder,  double-drum  engine;  the  chocks,  sheaves,  kevils,  and  entire  framework  of 
leads  were  overhauled ;  new  iron  braces  bolted  at  foot  of  leslds,  and  all  placed  in  good 
order.  A  new  shaft  was  provided  for  the  sheaves  at  top  of  leads,  and  the  sheaves 
placed  close  together. 

The  driver  was  launched  April  23,  machinery  oonneoted  up,  new  lines  fitted,  and 
outfit  placed  on  board. 
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Eepak  huUding%  and  yard  plant. — In  October  the  fonndatioii  of  the  watehman's 
hoase  was  repaired. 

-.Tha  blaQkamith  shop,  which  was  blown  down  in  a  storm  on  JnneS,  was  setup  again 
miJtkgood.  foundation  and  the  bellows  were  repaired. 

The  fonr  barffe  pnmps  were  thoroughly  repaired,  also  many  of  the  au^^rs,  wrenefaes. 
Mat  hooks,  pife  poles,  ioe  saws,  ice  toues,  wheelbarrows,  and  other  small  tools. 

Fonr  large  iron  tackle  blocks,  received  from  the  snag  boat  for  use  in  hauling  out 
lioatBy  WMe  sent  to  the  Mandao  railroad  shops  and  thoroughly  repaired  by  bushing 
womsheaYSS,  replacing  broken  sheaves  by  new  ones,  aud  drilling  oil  holes  in  the 
pins. 

DIKX  REPAIRS. 

The  repairs  made  in  May,  1896,  to  the  dikes  built  in  1895  held  well  during  tbe  June 
rise,  and  additional  losses  were  very  small. 

In  October  the  pile  driver  and  barges  were  moved  down  firom  EookhaTen,  and 
some  work  was  done  to  enable  the  dikes  to  better  withstand  the  next  ioe  break-up. 
At'Nos.  1  and  2  the  tops  of  the  piles  above  the  timbers  in  the  heads  and  for  some 
distanee  toward -shore  were  sawed  off.  On  Nos.  S,  5,  and  6  a  few  broken  braces  and 
waling  pieces  were  replaced  by  new  pieces.  It  was  intended  to  drive  the  oilss 
lower  on  outer  portions  of  No.  6,  but  shoal  water  prevented  the  driver  from  reaoning 
them.  At  No.  7  an  attempt  was  made  to  drive  the  piles  lower  in  the  outer  120  feet 
of  the  dike,  but  on  remo^ng  the  timbers  a  number  of  the  piles  came  out,  and  it  was 
found  that  the  water  toward  the  outer  end  rapidly  deepened  to  28  feet,  and  the  piles 
were  short  ones.  Five  bents  only  were  driven  down  aud  well  braced ;  the  remaining 
piles  were  removed,  as  they  were  too  short  to  drive  down  far  enough  in  the  deep 
water. 

The  plant  wjm  taken  back  to  Rockhaven  October  17,  as  it  was  too  late  in  tlie  sea- 
son to  procure  materials  and  start  any  new  work. 

In  March  trenches  were  out  in  the  ice  around  the  outer  ends  and  along  the  sides  te 
near  shore  at  the  dikes  built  in  1895,  to  prevent  lifting  of  the  piles  by  tlie  ioe  when 
the  water  raised.  The  length  of  trench  cut  was  nearly  1,100  feet,  width  firom  li  to 
8  feet,  and  thickness  of  ice  and  icy  snow  firom  3i  to  5  feet. 

The  winter  was  unusually  severe  aud  the  fall  of  snow  unprecedented.  CoM 
weather  prevailed  to  nearly  April  1,  so,  when  the  river  started  to  rise  on  March  29 
for  the  break-up,  the  ice  was  very  thick  and  but  little  softened. 

Ice  started  running  April  5,  but,  many  gorges  resulting,  the  river  here  rose  to  23.6 
feet  on  the  fauge  April  7,  overflowing  the  btittom  lands,  and  several  heavy  runs  of 
iee  oeourrea  firom  between  and  above  the  dikes  across  the  adjacent  bottom  and  oiaia 
railroad  track,  which  was  under  water  from  April  6  to  April  11.  When  the  gorge  at 
bridge  went  out,  the  river  fell  rapidly  and  wan  nearly  clear  by  the  next  day. 

Considerable  damage  was  done  to  the  dikes,  but  they  held  much  better  than  could 
be  expected,  considering  the  strain  they  withstood.  About  690  feet  was  out  off  the 
outer  ends  of  Dikes  1, 3, 4, 5,  and  6,  nearly  all  of  Dike  7 — 270  feet — was  taJcen  out,  and 
many  timbers  and  piles  in  the  remaining  parts  were  broken. 

As  the  upper  three  dikes  had  about  accomplished  their  work  and  the  others  had  done 
effective  work  in  filling  up  the  bend,  and  toe  funds  available  were  not  sufllcient  tor 
complete  repairs  to  all  the  dikes,  the  plan  of  repairs  was  changed  to  include  only 
repair  of  old  screening  on  Dikes  1  to  6,  extend  Dikes  5  and  7  to  original  lengths, 
which  required  690  linear  feet  of  two-row  dike  with  small  heads  on  both,  omitting  new 
foot  mattress,  and  placing  small  heads  on  present  ends  of  Dikes  1,3,4,  and  6,  aH 
the  heads  to  Ve  partly  filled  with  brush  and  rock. 

Of  this  work  the  following  was  done  in  May :  Repairs  to  old  screening  and  part 
ef  bracing  on  Dikes  1  to  6;  at  Dike  5  the  piles  in  the  extension,  290  feet  Ions,  and 
in  T-head  were  driven,  the  wales,  braces,  and  screen  poles  were  put  on  for  170  feet. 
.  and  on  remaining  part  only  temporary  braces  were  placed,  as  rising  water  preventea 
the  permanent  work ;  at  Dike  No.  6  the  piles  in  T-head  were  driven  and  braced  tem- 
non^ly ;  at  Dike  No.  7  the  pile  driving  and  timbering  of  the  extension,  400  feet 
lone,  were  finished  and  pole  screen  carried  out  290  feet,  when  water  came  up  over  the 
timoers.  A  part  of  the  new  work  was  put  in  about  10  feet  below  its  original  looa- 
-tion  on  account  of  stubs  of  broken  piles  in  the  old  part. 

These  repairs  could  not  be  finished  before  June,  because  the  water  did  not  fall  as 
low  as  usual  between  the  spring  break-up  and  summer  rise. 

DIKE  CONSTRUCTION. 

The  new  dikes  finally  decided  upon  were :  One,  180  feet  long,  just  below  the  first 
:  point  on  west  side  above  railroad  bridge,  to  prevent  further  cuttiuff  away  of  the  point 
and  to  torn  current  from  the  bank  below;  and  two,  each  80  feet  long,  on  east  side, 
between  railroad  bridge  and  the  boat  ways  of  the  Benton  Transportation  Company. 

At  the  dike  on  west  side  mooring  piles  were  driven  May  6.  Weaving  of  mattress 
was  started  on  slope  at  top  of  bank  on  May  5.  A  master  weaver  of  mats  had  been 
sent  from  8ioux  City  and  an  entirely  new  crow  was  taught  the  method  of  weavingi 
making  slow  work  at  first.  Digitized  by  ^OOg IC 
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The  stem  and  T-mat,  13,700  square  feet  in  all,  were  fininbed  and  ballasted  by  Mav 
21.  The  weaving  crew  worked  on  ballasting  of  mat  at  times  when  supply  of  brush 
failed. 

The  piling,  wales,  braces,  and  pole  screen  for  80  feet  from  shore  were  put  in,  and 
the  screen  was  oontinned  24  feet  more  to  the  slope  on  bank.  High  water  and  run- 
ning drift  prevented  completion  of  remainder. 

At  the  dikes  on  east  side  7  mooring  piles  were  driven  May  25  and  26.  The  bank 
in  upper  dike  was  partly  graded  and  weaving  was  started  on  May  25.  The  mattress 
in  the  first  dike,  9,450  square  feet,  was  finished  and  ballasted,  and  work  on  bank  slope 
was  completed  by  June  4,  three  days  being  lost  through  holiday  and  stormy  weather. 

At  the  lower  dike  the  bank  slope  was  graded  May  29.  Weaving  started  on  June 
4  and  finished  June  8,  8>250  sqnare  feet  being  woven.  The  ballasting  was  done  at 
various  times  to  June  14. 

The  pile  driving  on  these  two  dikes,  18  in  upper  and  20  in  lower,  was  done  between 
June  10  and  15. 

The  timbering  and  screening  was  deferred  until  after  the  summer  high  water. 

REVBTMBNT. 

During  the  spring  high  water  the  bank  below  the  warehouse  at  the  Bismarck 
landing  negan  cavincp  away,  and  your  instructions  early  in  May  were  to  protect  this 
bank  by  sach  a  length  of  revetment  work  as  remaining  funds  would  permit. 

Pile  driving  for  tbis  work  was  done  June  3  to  5.  Two  double  and  one  single 
temporary  mooring  piles  were  driven  for  holding  head  of  mattress  till  ballasted  and 
24  piles  were  driven  along  the  shore,  spaced  about  20  feet  apart,  to  hold  inner  edge 
of  mat.  Weaving  was  started  June  9  and  completed  June  19.  The  first  50  feet  was 
nearly  70  feet  wide,  and  the  remainder  was  60  feet  wide,  the  length  500  feet,  making 
30,435  square  feet  in  all .  The  inner  edge  is  at  about  5  feet  above  standard  low  water. 
Ballasting  the  mattress  was  completed  June  22,  using  235.5  cubic  yards. 

The  bank  above  the  mat  was  evened  off,  the  railroad  track  near  top  preventing 
much  grading,  and  this  part  was  riprapned  with  stone  to  an  average  uiiokness  of  1 
foot,  using  418.8  cubic  yards.    This  worK  was  finished  June  30. 

Tables  showing  details  of  cost  of  various  classes  of  work  are  herewith  shown. 

The  accompanying  map  shows  the  location  of  works  referred  to  in  the  report  and 
some  effects  of  the  dike  work. 

Very  respectfully,  your  obedient  servant; 

H.  C  Gould,  Aswtani  Engineer, 

Capt.  J.  C.  Sanford, 

Corps  of  EnyineerBf  U,  S.  A, 


Consolidated  cost  of  dike  repairs^  all  incomplete,  made  during  the  fiscal  year  ending  Jnne 

30, 1897. 


Classiflcatioo. 


Qanntity.    CojH, 


Fir  Inniber  ($0.0117  per  foot) .  feet,  B.  M . 

Bolto,  waahen,  spikcK,  etc puundn. 

Poles  ($3,915  per  cord) cor Js . 

Labor: 

Bracing  and  screening 


Total. 


Dike  1  D. 


110 
26 
1.975 


QaaDtity. 


$1.29 

.55 

7.14 

35.84 


44.82 


Dike  2  D. 


252 
45 
3.951 


Costix 
item. 


Quantity. 


$2.95 

.94 

14.28 

rr.86 


46.03 


Dike  8  D. 


42 
3.161 


Cost  in 
item. 


$0.88 
11.43 

85.24 


47.55 


Clasflifleation. 


142  fir  piles linear  feet.. 

Fir  Iniuber  ($0.0117  per  ft.),  feet, 

B.M 

Bolts,   washers,    spikes,   etc., 

pounds  

Poles  ($3,615  per  cord) cords . . 

Labor 


Pile  driving 

Bracing  and  screening . 
Fuel  for  pile  driver 


Total. 


Dike  4  D. 


Qnan- 
tity. 


564 


46 
6.718 


Cost  in 
item. 


$6.60 

.97 
24.28 


48.12 


79.97 


Dike  6  D. 


Qnan- 

tity. 


2,851 

1.852 

735 
U.852 


Cost  in 
item. 


$481.53 

21.67 

15.43 
42.84 

83.86 
1(^7.83 
10.85 


763.51 


Dike  6  D. 


Qnan. 
tlty. 


458 
1,676 


95 
8.16 


Cost  in 
item. 


$77.36 

19.61 

2.00 
11.43 

20.26 
31.49 
2.50 


164.65 


Dike  7  D. 


Quan- 
tity. 


3,714 

7,102 

1,200 
8.091 


Cost  in 
item. 


$627.29 

83.80 

25.20 
31.42 

225.72 

188.32 


1,202.15 
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Cinuolidated  (bill  of)  qo%%  of  dike  oonhirMctiony  incofiipZato,  during  the  Ji$eal  year  mding 

June  SO,  1897. 


dMsiflcation. 

Dike 
Quantity. 

IB. 

Dike  2  F. 

Dike  2  F. 

Cost. 

Quantity. 

Cost. 

Quantity. 

Coat. 

70  fir  piles linear  feet. . 

063 
1.044 

221.671 
43.063 

$162.66 
12.21 

834.18 
66.86 

066 

$163.15 

1,032 

$174. 80 

1,044  feet,  B.  H.,  wales  and  braoee, 
DoDglas  flr 

619,007  cabio  yards  rock,  on  barge: 
NortJiem  Paoifio  BaUway  Co., 
oabic  vards    

28.104 
101. 726 

40.26 
164.21 
37.50 

10L77 

W.  E. Martin onbic  yards.. 

Towage 

134. 44S 

i77.S 
82.66 

881.404  cords  brnsb.  delivered  on 
barge  at  work,  at  $1.00 coeds . . 

U.im  cords    bmsb.    delivered  on 
barge  at  work,  at  $1.034 cords. . 

220.606 

466.01 

06.865 

66.624 
44.086 

110.49 
86.26 

8  cords  poles,  on  barge  at  work,  at 
^.fiO cords.. 

8 
680 
262 

28.72 

18.21 

6.80 

67.74 

668.11 

42.03 

4.32 

1.880  poands    thxee-eightbs   inch 
strand ponnds.. 

SDikes,  and  waahers poands.. 

Pile  driving 

645 

17.11 

766 

23.71 

48.26 
187.05 

25.69 

Weaving  and  sinking 

11.66 

Bracing  and  screening 

Fuel  for  pile  driver..; 

3.08 

1.64 

Total 

1,767.60 

653.28 

743. 28 

Note. — To  complete  these  dikes,  1  E  reqnires  piling,  timbering,  and  soreening  on 
outer  100  feet,  and  T-head,  makine  30.  feet  more.  Dikee  1  F  and  2  F  require  tim- 
bering and  screening.  The  lengths  to  outer  side  T-head  will  be,  1  £,  180  feet: 
IF,  «)  feet;  2  F,  70  feet. 

Cost  of  600  linear  feet  ofeompUte  revetment  at  Biemarok  Landing  during  the  fiscal  year, 

June  SOy  1897, 


Classification  and  extent. 


Anchor  piles: 

24  p&e  piles,  1,008  linear  feet,  at  $0,078. 

6  flr  pUes,  238  linear  feet,  at  $0.156 

Labor- 
Hauling  to  bank  and  driving , 

Fuel  for  driver 


Total  cost  of  piling , 

Cost  of  131.2  cords  of  brusb: 

131.2  cords  delivered  on  bank,  at  $1.35. 

Labor,  loading  on  barges 

Towage 


Total  cost  delivered  at  work  ($1.48148  per  onbic  yard) 

Construction  of  mattress,  500  linear  feet,  or  20, 435  square  reot: 

Three^igbtfas-inch  strand,  1,250  pounds,  at  $0.0314 

Labor,  weaving  and  aacboring 


Total  coat  ($1,487  per  100  square  feet) . 
Ballasting  mattress  and  bank: 
Labor- 
Ballasting  mattress 

Smootbing  and  shaping  bank 

Placing  rook  on  bank 


Total. 


Cost  in 
item. 


$78.62 
36.88 

42.34 
2.70 


177.12 
32.78 
43.75 


Total  cost  delivered  on  work  ($1,084  per  cord) 

Cost  of  181.06  eords  brush  delivered  on  barges  at  work,  at  $1.00 

654.362  cubic  yards  rook  ballast : 

220.868  cubic  yards  delivered  on  bank  near  Rockhaven,  at  $1 .25 

424.484  cubic  yards  delivered  on  bank  near  Rockhaven,  at  $1 

Lending  664-362  cubic  yards  on  barges 104.10 

Towage 62.60 


287.33 
424.48 


30.25 
413. 42 


26.38 
45.08 
67.00 


ToUL 


$160.66 


263.63 
260.70 


868.41 


462.67 


180.46 


2.235.50 
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Cost  of  survey  work  done  daring  the  fiscal  year,  June  SO,  1897* 
BISMARCK  HAKBOR. 


Claaaification. 


Labor: 

Survey  mad  niapplDg  (head  of  dikes  to  Fort  Lincoln) 

Snrvey  and  mapping  (miacellaueoas  surveys  and  map  for annaal  report). 

Katerials 

Transpvrtation  and  meals 


Total. 


Cost  per 
item. 


1390.06 
09.62 
3.08 
34.30 


Total. 


$627.06 


Cost  of  plant  during  fiscal  year^  June  SO,  1897» 
BISMAKCK  HARliOR. 


Classification. 


Materials. 


Labor. 


Cost  per 
item. 


Care  of  plant: 

Watching 

Pnlline  out  (seven  hnlls) . 
Lanncning  (eight  hulls).. 
Miaoellaneoiu 


Total.. 


Repairs: 

Yard  and  oflSce  plant  (including  watchman's  house)  . 
Floating  plant 


Total. 


New  olant  constructed: 

Mattress  barge,  100  by  24  by  4  feet  5  inches  . 
Material  barge,  70  by  19  by  4  feet  5  inches  . . 


Total. 


New  plant  purchased : 

One  hoisting  engine 

Rope 

Three  iron  capstans 

Tackle  blocks,  tools,  etc. 


$26.45 
2.40 
16.25 


$610. 35 
176. 86 
140.38 
232.12 


45.10 


1,159.71 


14.26 
171.09 


104.00 
859.96 


185.35  j 


963.96 


512.37 
244. 10 


756.47 


470.00 
291.40 
162.00 
106.75 


900.  OG 
581. 18 


1,47L84 


$610.85 
203.31 
142.78 
248.38 


1,204.81 


118.26 
1,081.06 


1, 149. 31 


r,  413. 03 
825.28 


2,238.31 


1,120.16 


REPORT  OF  MR.  B.   I>.   YINCBNT,  AflSlSTAlTr  ENGINEER. 

Pierre,  S.  Dak.,  June  SO,  1897. 

Captain:  I  have  the  honor  to  atibmit  the  following  report  of  operntions  under  my 
charge  on  the  improvement  of  the  Upper  Missonri  River  at  Pierre  and  Fort  Pierre, 
8.  Dak.,  for  the  fiecal  year  ended  Jane  30,  1897: 

On  Jnly  7,  1896,  1  proceeded  to  Pierre,  under  orders  of  Lient.  Col.  W.  A.  Jones,  to 
assume  charge  of  the  contemplated  improvement  work  at  that  point;  to  make  a 
resnrvey  of  the  locality;  to  ascertain  the  resultant  effects  of  work  already  con- 
structed, and  to  determine  the  extent  of  the  changes  in  the  banks  and  bed  of  the 
stream  since  the  close  of  the  working  season  of  18%. 

A  survey  was  made  during  July  and  August  and  maps  drawn  of  the  river  imme- 
diately in  front  of  Pierre,  which  covered  as  much  of  the  reach  as  would  receive 
attention  during  t^e  season. 

During  October  another  survey  was  made  and  maps  drawn  detailing  the  entire 
reach  of  7  miles  contemplated  to  be  improved.  The  maps  when  finished  were  for- 
warded to  your  office  at  Sioux  City,  Iowa. 

On  examination,  the  pile  and  crib  dikes  constructed  last  season  (Group  D)  were 
found  to  be  in  excellent  condition  and  to  have  accomplished  intended  results  admi- 
rably. In  front  of  Fort  Pierre,  where  the  bank  had  been  cutting  badly,  the  system 
of  dike  work  constructed  has  caused  a  protecting  bar  to  form  along  the  entire  front 
of  the  town  and  extending  nearly  out  to  the  T-heads.  On  the  Pierre  side  of  the 
river  above  town  a  short  dike  had  been  finished  immediately  below  the  boat  landing 
and  warehouses,  and  a  second,  somewhat  longer,  started  (Group  G)  but  lets 
unfinished  by  reason  of  lack  of  funds.    These  two  constructions,  while  they  are  not 
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in  themselves  enough  to  matertally  ohanffe  the  coarse  of  the  river,  have  stopped  the 
hank's  cutting  and  nave  caused  hare  to  lorm  along  the  adjacent  shore. 

The  crih  dam,  which  had  been  constmeted  in  the  rear  of  Marion  Island,  closing  a 
chnte  900  feet  wide,  which  had  held  against  the  spring  break-np  of  1896,  gave  way, 
or  rather  sunk,  during  the  flood  stage  of  tJie  river  in  June.  The  construction 
apparently  rests  on  a  bed  of  quicksand,  since  the  sconr  nnderneath  the  foundation 
mattress  caused  an  uneven  settlemeut  of  the  dam  at  two  places  of  from  3  to  12  feet. 
The  larger  breach,  295  feet  in  width,  occurred  adjacent  to  the  main  shore,  the  other, 
30  feet  wide,  immediately  under  the  island  bank. 

Authority  to  commence  the  improvement  work  at  this  point  under  the  present 
allotment  was  received  from  your  office  August  27,  1896.  The  modified  project  con- 
templated the  repair  of  Marion  Island  Dam :  the  protection  of  the  river's  bank  by  a 
revetment  construction  from  the  mouth  of  Bad  River  to  where  the  bluff  closes  with 
the  shoreline  2,800  feet  below;  the  finishing  of  Dike  1,  Group  6;  the  building  of 
the  Shore  end  of  Dike  1,  Group  £,  and  the  protection  of  as  much  of  the  lower  end 
of  Marion  Island  by  revetment  and  dike  work  as  the  funds  available,  after  the  other 
work  was  finished,  would  permit. 

Marion  Island  Dam  has  been  repaired,  the  revetment  below  Bad  River  finished, 
Dike  1,  Group  G,  partiallv  so,  and  the  root  of  Dike  1,  Group  £,  oonstructed. 

The  different  work  is  given  in  detail  below. 

RBYSTMBNT  WORK  RBLOW  BAD  RIVBR. 

The  work  of  revetting  the  shore  line  ftom  the  mouth  of  Bad  River  downstream 
to  where  the  blnff  closes  with  the  river  2,827  feet  below  was  commenced  August  27, 
1896.  The  shore  Hoe  was  formerly  a  out  bank  averaging  about  11  feet  in  height;  it 
was  exposed  to  the  full  force  of  the  current  in  the  main  channel,  and,  consequently, 
was  being  undermined  and  rapidl)r  cut  away  during  the  flood  stages  of  the  river. 

The  first  approved  project  provided  for  tlie  protection  of  but  the  first  1,000  feet 
down  from  Bskd  River.  The  plans  were  afterwards  modified  and  called  fur  the  recti- 
fication of  the  river's  front  to  the  bluff  below.  The  revetment  work  consisted  in 
grading  the  bank  to  a  slope  of  1  on  3  and  protecting  the  same  with  a  woven  mattress, 
varying  in  width  iVom  52  to  100  feet ;  the  upper  edge  of  the  mattress  was  carried 
along  the  bank  averaging  4  feet  above  low-water  mark  and  the  remainder  sunk  to 
the  bottom  of  the  stream  with  rock. .  That  part  of  the  mattress  above  water,  witii 
the  graded  bank  above,  was  ballasted  to  a  depth  of  6  inches  with  riprap  stone,  which 
was  carried  to  the  top  of  the  slope.  The  general  plan  of  the  work  was  the  same  aa 
practiced  on  the  river  lower  down. 

The  grading  was  done  with  teams  and  scrapers,  with  a  small  force  of  men  ahead 
clearing  nnd  grubbing  the  small  timber  and  undergrowth.  A  strip  was  cleared  100 
feet  wide  along  the  shore,  and  the  dirt  from  the  slope  wasted  on  the  bank. 

llie  mattress  on  the  shoulder  at  Bad  River  was  100  feet  wide,  and  carried  so  250 
feet  downstream;  it  was  then  narrowed  to  80  feet  and  carried  at  that  width  to  tlio 
1,400  feet  station ;  as  the  bottom  from  this  last  point  down  proved  to  be  a  hard  shale, 
it  was  narrowed  again  to  70  feet,  and  as  the  work  approached  the  bluff,  the  narrow- 
ing continued,  the  last  200  feet  being  52  feet  wide. 

The  weaving  was  carried  forward  continuously  from  August  27  until  November  1, 
when  the  river  filling  with  lee  closed  navigation  for  the  season  and  shut  off  supplies 
of  material.  The  mattress  boat  was  left  in  position,  however,  in  hopes  that  the  river 
might  again  open,  but  this  did  not  happen,  and  finally  the  boat  was  pulled  out  and 
the  mattress  sunk  November  17.  llie  river  closed  solid  the  same  day.  The  bank 
grading  was  finished  to  the  bluff. 

The  graded  bank  above  the  mattress  which  had  been  left  unprotected  was  bal- 
lasted during  the  winter,  material  l)eing  hauled  by  teams  across  the  ice.  Work  on 
the  unfinished  stretch  was  resumed  the  1st  of  May.  The  unprotected  graded  bank 
below  last  season's  work  had  been  partially  cut  away  by  the  spring  floods  for  a  dis- 
tance of  700  feet.    It  was  regraded. 

The  mattress  weaving  was  completed  June  8,  and  consists  of  2,847  linear  feet,  or 
209,748  square  feet  of  mattress,  including  one  lap.  The  brush  consumed  amounted 
to  1.613.S^  cords,  an  average  of  0.769  cords  per  100  souare  feet  of  mattress  woven. 

Toe  rock  ballaHting  was  completed  June  17,  involving  a  total  expenditure  on  the 
2,847  linear  feet  of  revetment  of  3,980.95  cubic  yards  ballast,  an  average  of  1.408  cubic 
yards  per  linear  foot  of  bank  protected.  The  net  cost  of  the  revetment  complete,  as 
detailed  in  the  appendix  (Exhibit  A)  was  $15,266.48,  or  at  the  rate  of  $5.36  per  linear 
foot. 

When  Bad  River  broke  and  went  out  the  17th  of  March,  cleaning  itself  of  the  mud 
bar  which  had  accumulated  in  its  mouth  and  deepening  the  channel,  the  force  of  the 
flood  tore  the  upper  and  outer  edge  of  the  revetment  mattress  at  the  shoulder  to  some 
extent.  The  mattress,  however,  settled  to  the  bottom,  and  is  now  covered  by  a 
deposit  of  mnd  and  silt,  so  that  the  damage,  if  any,  can  not  be  determined.  The 
revetment  proper  along  the  Misnonri  Kiver  front  did  not  suffer  from  the  spring 
break-up,  although  the  flood  stage  of  the  river  was  considerably  higher  than  usual. 
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RBPAIRING  MARION  ISIJIND  DAM. 

The  work  of  repairing  the  breaks  in  Marion  Island  Dam,  cansed  t>y  the  high  water 
in  June,  waa  carried  forward  intermittently  dnring  the  winter  of  1896-97. 

The  repair  of  the  main  breach,  adjacent  to  the  main  shore,  where  the  dam  had  set- 
tled unevenly  from  3  to  12  feet  for  a  distance  of  295  feet,  consisted  in  rebuilding  the 
crib  10  and  12  feet  wide  to  its  former  level  and  filling  with  rook.  For  a  distance  of 
100  feet  from  the  shore  end  the  sand  had  deposited  on  the  sunken  dam,  mining  it 
impossible  to  secure  the  new  construction  to  the  old.  This  necessitated  the  weaving 
of  a  45-foot  mattress  across  this  part,  and  the  new  crib  was  built  thereon.  The  mat- 
tress was  also  carried  along  the  entire  upper  side  of  the  break  to  prevent  further 
undermining  of  the  old  work. 

At  the  island  side,  the  breach  40  feet  wide  immediately  under  the  bank  was  repaired 
by  rebuilding  the  orib  work  to  its  former  level  and  protecting  the  graded  bank  at  the 
root  of  the  dam  with  a  woven  mattress  35  by  110  feet. 

The  work  of  repairing  was  finished  the  latter  part  of  March.  The  oonstruotion 
material  used  in  repairing  the  dam  was  hauled  by  teams  aoroe9  the  iee. 

On  April  12,  during  the  height  of  the  spring  flood,  that  portion  of  the  dam  imme- 
diately under  the  iuand  bank  again  sank,  carrviug  with  It  the  shore  mattress,  and 
allowing  the  fbll  force  of  the  water  confined  in  the  ohute  to  act  on  i^e  exposed-  bank. 
In  consequence,  that  end  of  the  dam  was  soon  flanked  by  a  ereeoent-shapod  gorge 
185  feet  wide  and  16  feet  deep. 

Also,  where  the  main  breach  had  been  repaired  under  the  main  shore  the^saad  was- 
seonredoui  beneath  the  new  mattress,  causing  the  rebuilt  crib  to  settle  fsr  75'fe«l  to 
anaTerage  depth  of  3  feet. 

Ihiring  May  these  damages  were  repaired ;  at  the  flanked  end  of  the  dam  the  break 
was  closed  b^  building  a  brush  and  stone  construction  at  right  angles  to  theorigini^ 
dam,  extending  from  the  cut  bank  above  down  to  the  end  of  the  old  pavt  110  feet 
sad  with  a  T-head  rnnning  20  feet  below  the  line  of  the  old  work. 

This  new  dam  consists  of  a  series  of  mattresses  extending  across  the  break  and  eaeh 
weighted  with  stone.  Mattresses  consist  of  fascines  16  and  20  feet  long  and  12  inches 
in  diameter*  The  fascines  are  laid  on  three  transverse  poles,  which  avs  bound  to 
three  others,  placed  directly  above,  by  annealed  wire  ties  passing  through  the  fas- 
cines. These  mattresses  were  laid  and  covered  in  tiers  one  above  the  other  until  the 
required  height  of  the  dam  was  reached.  The  lower  tier,  consisting  of  20»fbot  fas- 
cines, extends  4  feet  below  those  placed  above,  to  act  as  an  aproo  xor  the  overfall. 

This  new  dam  has  been  carried  1  foot  above  the  loTol  of  the  old  work,  and  is  3* 
feet  above  at  the  bank  shoulder. 

At  the  root  of  the  new  dam  the  sand  bank  has  been  protected  by  a 97  by  75  foot- 
woven  mattress  ballasted  with  rock. 

The  cut  bank  about  the  shore  end  has  been  protected  by  brush  work. 

The  breach  in  the  dam  adjacent  to  the  main  shore  was  again  desed  by  bringing 
the  depression  to  grade  with  a  new  crib. 

These  last  rex>airs  were  finished  during  May,  and  to  date  the  present  Jtine'rise  has- 
failed  to  develop  any  weakness  in  the  new  construction.  The  elosed  ohute  isTOpidly 
filling  with  sand. 

The  total  oost  x>f  the  repairs  on  this  dam  to  date  is  $8,084«18.    (Bxblbit  Bi ) 

DIKB  CONSTRUCTION. 

Dik0 1,  Oroup  C^.— This  dike,  which  had  been  left  in  an  unfinished  condition  «t  the 
close  of  the  work  in  1896,  had  had  the  foot  mattress  laid  and  ballasted  and  apole^ 
orib  filled  with  rook,  averaging  4  feet  in  height,  built  out  900' feet.  During  last 
winter  this  crib  was  built  up  6  feet  above  low-water  mark  and  carried  out  a  distance 
of  486  feet.  The  intention  is  to  finish  with  a  pile  T-head,  but  the  prevailing  faigh- 
water  prevented  its  being  done  this  year. 

The  cost  of  this  latest  dike  constroction  was  $44^.19.    (Exhibit  O.) 

Rod  of  Dike  1.  Group  ^.— The  bank  in  the  vicinity  of  the  root  of  the  proposed 
Dikel,  Qroup  £,  showing  a  disposition  to  cut  and  endangering  the  city  waterworks 
plant,  the  root  of  that  dike  was  constructed  last  season.  It  is  a  iH>le  crib  construe- 
tion,  10  feet  wide,  filled  with  stone  resting  on  a  50-foot  woven  mattress.  This  con* 
structiott  extends  out  170  feet,  and  while  it  protects  the  bank  directly  in  fWmt  of  the 
waterworks,  there  is  a  liability  of  its  being  flanked,  owing  to  the  unprotected  con- 
dition of  the  shore  line  above.  This  dike  when  finished  according  to  the  appiroved 
prefect  will  be  1,320  feet  in  length. 

The  cost  of  this  170  feet  of  cnb  construction  for  the  root  of  the  dike  is  $884.38,  or 
|6w26p«r  linear  foot.    (Exhibit  D.) 

CONSTRUCTION  MATERIAL. 

The  willow  bmsh  for  mattress  constroction  was  procured  from  off  the  bars  along 
the  river.  The  season's  work  before  having  consumed  about  all  the  desirable  mate- 
rial in  the  immediate  vioinity  of  Pierre,  it  necessitated  a  longer  haul  from  base  of 
supplies. 

Digitized  by  i^OOQlC 


2200   BEPOBT  OF  THE  CHIEF  OF  ENOINSEBSy  U.  8.  ABMT. 

The  liniBh  WM  eontracted  for,  delivered  oo  iMirges  famished  by  the  GoTemmenty 
who  did  the  towing  to  pl«oe  of  expenditare. 

Tlie  towing  distaneo  was  from  8  to  40  miles.  The  brash  proeoied  along  the  reach 
is  of  an  indifferent  quality.  The  total  amount  used  daring  the  season  was  1,825.18 
cords.  Cost  delivered,  $3,084.38,  an  average  of  $1,657  xier  cord.  There  was  also  used 
164.24  cords  of  Cottonwood  poles,  costing,  delivered,  $609.36^  an  average  of  $3.7102 
per  cord.  The  rock  for  balusting  oonsists  of  glacial  bowlders  varying  in  weight 
from  15  to  100  pounds.  They  were  gathered  from  off  the  prairies  in  the  vicinity  of 
Pierre.  They  were  contracted  for,  delivered  on  barges,  which  were  hauled  by  the 
Government.  The  haul  by  barges  was  from  3  to  8  miles.  During  the  winter  a  lim- 
ited amount  of  rock  was  delivered  by  teams  directly  on  the  work,  being  hauled  over 
the  river  on  the  ice.  The  total  amount  of  riprap  stone  used  daring  the  season  was 
4,977.60  cubic  yards,  costing,  delivered  at  points  of  expenditaie,  $6^651.46|  an  aver- 
age of  $1.3363  per  cubic  yard. 

TOWnrO  MATKBIAUB. 

The  steamboats  Jim  LeighUm  and  LoMi  Chance  have  been  employed  alternately  in 
towing  material  and  assisting  construction  parties  on  the  improvement  work  at 
Pierre  and  Fort  Pierre  during  Sie  season.  They  have  been  hired  complete  with  crew 
and  fuel  for  $30  per  day.  The  latter  part  of  the  season  the  ImmI  Ckamee  with  crew 
was  employed  at  the  rate  of  $20  per  day,  the  Government  furnishing  the  fuel.  Tow- 
ing distance  for  willow  brush  was  from  8  to  40  miles;  towing  distance  for  riprap 
stone,  from  3  to  8  miles. 

The  cost  of  towing  1,740.48  cords  of  willow  brush  fr^m  base  of  supplies  to  xwints  of 
expenditure,  at  the  rate  of  $30  a  day  for  steamboat  service,  was  |690,  an  average  of 
$0.3064  per  cord.  The  cost  of  towing  1,838.18  cubic  yards  riprap  stone  from  points 
of  delivery  to  work,  at  the  rate  of  ^0  per  day  for  steamboat  service,  was  $G86,  an 
average  of  $0,318  per  cubic  yard.  At  the  rate  of  $^Oper  day,  the  Government  fur- 
nishing the  fnel.  1,592.99  cubic  yards  of  stone  cost  $673.26,  an  average  of  $0,408  per 
cubic  yard.  Wnere  towing  to  and  fr^m  the  same  point,  Uie  cost  of  stone  delivered 
was  about  9  cents  per  cubic  yard  the  cheaper  where  fuel  was  furnished  the  boat. 

When  running  steady,  the  Latt  Chanee  consumed  about  3  tons  of  ooal  per  day. 

CARS,  REPAIR,  AKD  OONSTRUCTION  OV  PLAMT. 

The  plant  used  last  season,  consisting  of  a  steam  pile  driver  on  barge  and  four  19 
by  70-root  barges  had  been  hauled  out  on  the  bank  1  mile  above  Pierre,  and  tools,  etc., 
stored  in  an  aidjacent  warehouse. 

The  plant  was  in  care  of  a  watchman  and  was  found  in  good  condition,  but  the 
barges  required  recalking  and  setting  up  before  being  floated. 

This  was  done  during  September,  and  the  towing  barges  launched,  the  pUe  driver 
beiuff  left  ashore.  One  barge  at  first  was  rigged  as  a  mattress  boat  and  used  below 
Bad  Kiver;  but  the  long  towing  distance  necessitated  its  use  with  the  transporting 
fleet :  it  was.  therefore,  removed,  and  in  its  place  was  rigged  a  ponton  construction, 
consisting  of  four  8  by  24-foot  lighters  placed  16  feet  apart  connected  with  stringers 
on  which  rested  a  platform  with  mattress  ways. 

This  manner  of  mattress  boat  has  given  excellent  satisfaction;  it,  being  low,  is 
convenient  to  weave  from :  it  is  lisht  and  handles  easily  and  does  not  offer  that  resist- 
ance to  the  current  g^ven  oy  a  solid  barge  lying  across  the  current. 

llie  river  filling  with  ice  and  closing  navigation  November  1  caufht  the  fleet  out 
of  harbor.  By  cutting  channels  two  barges  were  hauled  up  under  the  dikes  at  Fort 
Pierre,  and  left  in  the  water  for  the  winter.  The  others  were  hauled  out  on  the  bank, 
where  caught;  one  at  the  lower  end  of  La  Framboise  Island  and  the  other  below  the 
mouth  of  Sad  River.  The  two  left  under  the  dikes  were  cut  clear  by  dynamite  and 
towed  into  the  month  of  Bad  River  after  that  stream  had  broken  in  the  spring  and 
before  the  ice  moved  out  of  the  Missouri  River.  The  barges  banked  were  launched 
as  soon  as  the  river  was  clear.  The  fleet  was  in  the  care  of  a  watchman  during  the 
winter.    The  cost  of  care  and  repair  of  plant  will  be  found  in  appendix  (£xhibtt  £). 

Plans  were  drawn  during  the  winter  ix>r  two  additional  barges,  each  20  by  70  feet; 
they  were  constructed  during  March  and  April,  and  were  launched  with  the  pile- 
driver  barge  earl^  in  Mav.    The  barges  cost,  completed,  $790.57  each. 

Two  20- toot  skiffs  (and  two  capstans)  were  also  constructed  during  the  winter. 

The  cost  in  detail  of  the  plant  constructed  during  the  season  will  be  found  in  the 
appendix  (Exhibit  H). 

At  present  the  entire  fleet  is  in  the  water  and  under  the  care  of  a  watchman  until 
work  is  resumed  after  the  present  June  rise. 

In  closing  I  wish  to  state  that,  with  the  exception  of  Marion  Island  Dam,  the 
improvement  work  on  the  reach  has  withstood  the  annual  floods  and  breakups  of  the 
river  exceptionally  well.  The  work  as  far  as  constructed  is  accomplishing  intended 
results  admirably. 

Very  respeotftilly,  your  obedient  servant, 

Edwin  D.  Vincent,  AiiUiani  Bngimetr^ 

Capt.  J.  C.  Sanford,  Carp9  of  Engineers,  U.  8.  A, 
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Exhibit  A« 
Co9t  of  2,8S7  linear  feet  revetment  below  Bad  Bitfer. 

PIERRB  AND  FORT  PIBRRX,   UPPER  MISSOURI  UIYEB. 

Clearing  and  ^n^bbing  3.13  acres  ground,  at  $142.5305.      $303. 59 
Grading  15,279  onbic  yards  bank,  at  $0.1018 1, 556. 14 

Total  cost  grabbing  and  grading  2,827  linear  feet,  at  $0.6578 $1,859.73 

816.6  cords  willow  brash  delivered  on  barges,  at  $1.13.      $922. 75 
Towing  same  to  works,  at  $0.4132 337.50 

Total  cost  of '816.6  cords  of  willow  bmsh  deliTered  at 

works,  at  $1.5432 $1,260.25 

276.9  cords  willow  brush  delivered  on  barges,  at  $1.39.      $384. 89 
Towing  same  to  works,  at  $0.4334 120.00 

Total  cost  276.9  cords  willow  bmsh  delivered  at  works,  at 

$1.8234 604.89 

520.38  cords  willow  brash  delivered  on  barges,  at  $1.27.      $660. 86 
Towing  same  to  works,  at  $0.3966 206.37 

Total  cost  520. 38  cords  willow  brush  delivered  at  works,  at 
$1.6666 867.25 

Total  cost  1,613.88  cords  willow  brush  delivered  at  works, 

at  $1.6311 2,632.39 

Weaving  and  anchoring  to  bank  209,748  square  feet  mattress,  at 

$0.0106,  or  2,847 linear  feet,  at $0.786 2,237.88 

20,568  pounds  wire  strand,  at  $2,557  per  hundredweight 625. 92 

Estimated  cost  of  freight  on  wire  strand y. 92.21 

Total  cost  209,748  square  feet  mattress,  at  $0.0262,  or  2,847  linear  feet, 

at  $1.9313,  ready  for  ballasting 5,488.40 

1331.31  cubic  yards  riprap  stone  delivered  on  barges, 

at  $1.255 $1,670.88 

Towing  same  to  works,  at  $0. 3155 420. 00 

Total  cost  of  1331.31  cubic  yards  riprap  stone  delivered  at 
works,  at  $1.5705 $2,090.88 

433.07  cubic  yards  riprap  stone  delivered  at  works,  at  $1.255 543. 51 

302.67  cubic  yards  riprap  stone  delivered  at  works,  at  $1.67 505.49 

304.7  cubic  yards  riprap  stone  delivered  on  barges,  at 

$1.10 $a35.17 

Towing  304.7  cubic  yards  stone  to  works,  at  $0.5009..        152. 62 

Total  cost  of  304.7  cubic  yards  stone  delivered  at  works, 

at  $1.6009 487.79 

1,609.03  cubic  yards  stone  delivered  on  barges,  at  63 

cents $1,013.79 

Towing  same  to  works,  including  coal  ($293.26),  at. 
$0.3779 608.26 

Total  cost  1,609.2  cubic  yards  riprap  stone  delivered  at 
works,  at$1.008 %622.05 

Total  cost  3,980.78  cubic  yards  riprap  stone  delivered  at 

works,  at  $1.3187 5,249.73* 

Ballasting  236,518  square  feet  mattress  and  bank,  at  $0.0022 513  82 

Ballasting  after  river  falls,  estimated  cost 232.50 

Total  cost  of  ballasting  2,847  linear  feet  revetment,  at  $2.1096 ft,  996. 04 

ding  1,417  linear  feet  banks  after  spring  rise  and  break-up  of  ice,  at 
,2083  ••..•••.. ••......•.....••..... • 295. 13 


Regrad 
4».20{ 


Net  cost  2,847  linear  feet  revetment,  including  overlap,  at  $4.7908 

per  linear  foot 13,6»).30 

Administration,  office  and  miscellaneous 1,627.18 

Total  cost  2,847  linear  feet  revetment,  at  $5.3623  per  linear  foot....  15, 266. 48 
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EXHIMT  B. 
Co$t  of  repairs  to  Marum  I$land  Da/m, 

PDERRE  AND  FORT  PIKRRK,  UPPBR  MISSOURI  BIYXB. 

Repairing  break  of  1896: 

96.05  cords  willow  brush,  delivered  at  works,  at  $1.4122 $135.64 

Weaving  11,097  sqnare  feet  mattress,  at  $0.0i91 212.13 

135  cubic  yards  stone,  del  i  vered  at  works,  at  $1 .042 140. 67 

Ballasting  11,097  sq uare  feet  mattress,  at  $0.003 33. 29 

Total  cost  11,097  sqnare  feet  mattress,  woven  and  ballasted,  at 

$0.0470 $691.73 

80.74  cords  poles,  delivered  at  works,  at  $4.1133 $332. 11 

173.15  cabio  yards  stone,  delivered  at  works,  at  $1.042 .".     180. 42 

Building  and  ballasting  19,765  cubie  feet  crib,  at  $0.0138 272. 12 

1,220  pounds  wire  strand,  at  $2,557  per  hundredweight 31.20 

1  keg  wire  nails,  at  $2.80 2.80 

100  pounds  No.  12  wire,  at  $1.65 1.65 

820.30 

Grading  bank  1,080  cubic  yards,  at  $0.0925 99.94 

Total  cost  repairing  break,  320  linear  feet,  at  $4.5062 1, 441. 97 

Cost  repairing  break  of  1897: 

Bank  protection,  island  and  dam — 

32  cords  willow  brush,  delivered  at  works,  at  $2.484 $79. 48 

Weaving  2,960  square  feet  mattress,  at  $0.0198 58.63 

70  cubic  yards  stone,  delivered  at  works,  at  $2.1227 148. 59 

Ballasting  2,960  sqnare  feet  mattress,  at  $0.00676 20.00 

Grading  177  cubic  yards  bank,  at  $0.0827 15.13 

1,090  pounds  wire  strand,  at  $2,557  per  hundredweight..  27. 87 

Total  cost  80  linear  feet  bank  protection,  at  $4.3712 $349.70 

Brush  and  stone  wing  dam — 

2 1.3  cords  poles,  delivered  at  works,  at  $3.2828 $79. 77 

144.8  cords  willow  brush  on  island,  stumpage,  at  $0,125  ..  18. 10 

20. 1  cords  willow  brush,  delivered  at  works,  at  $1.8174 36. 50 

Labor,  hauling  brush 30.00 

Labor,  cutting  brush  and  building  dam,  2,768  cubic  feet,  at 

$0.1113 :....  318.21 

173.4  cubic  yards  stone,  delivered  at  dam,  at  $1 .9365 335. 79 

625  pounds  annealed  wire,  at  $2.46  per  hundredweight 15. 38 

Total  cost  of  building  130  linear  feet  bmsh  and  stone  dam,  at 
$6.4137 833.78 

Rebuilding  75  linear  feet  crib — 

10  cords  poles,  delivered  at  works,  at  $3.2828 $32. 83 

37.9  cubic  yards  stone,  delivered  at  works,  at  $2.2427 85. 00 

Rebuilding  and  ballasting  2,250  cubic  feet  crib,  at  $0.0134.      30. 25 

Total  cost  rebuilding  75  linear  feet  crib,  at  $1.9744 148.08 

Total  cost  of  repairs,  1897 1,331.56 

Total  cost  of  repairs  season,  1896-97 * 2,773.53 

Administration,  ofiSce  and  raiscellanuons 310.65 

Total  cost  of  repairs 8^084.18 

Exhibit  C. 
Cost  of  additional  work  on  Dike  1,  Oroup  O. 

PIERRR  AND  FORT  PIRRRR,  UPPER  MISSOURI  RIVER. 

25.47  cords  poles,  delivered  at  works,  at  $3.1366  per  cord $79.89 

Building  6,804  cubic  feet  crib,  at  $0.0105 71.37 

195  84  cubic  yards  stone,  delivered  in  crib.  at$1.255 245.78 

270 pounds  wire  strand,  at  $2,557  per  hnnared weight 6. 90 

Total  cost  286  linear  feet  crib  dike,  average  height  2  feet,  at  $1.4124 

per  linear  foot 403.94 

Administration,  office  and  miscellaneous 45.25 

Total ., |.~r 
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Exhibit  IX 
Co9t  170  linear  feet  orib  dike  at  watenoerke, 

PIERRR  AND  FORT  PIKRRK,  UPPER  MISSOURI  RIYSB. 

Waterworks  dike: 

Giadingbank^  111  cubic  yards,  at$a2396 186.60 

OleaiiDg  snow  from  works  after  storm 13.36 

1,425  poands  wire  strand,  at  $2.557 $36.31 

63.15  cords  willow  brnsb,  delivered  at  works,  at  $2.22i 140. 37 

Weaving  8,500  sqaare  feet  mattress,  at  $0.01505 127. 99 

125  enbic  yards  stone,  delivered  at  works,  at  $1 .  255 156. 88 

Ballasting  8,500  sqaare  feet  mattress,  at  $0.00235 20.00 

Total  cost  8,600  sqnare  feet  mattress,  woven  and  ballnsted,  at  $0.0566.        481. 55 

23.73  cords  poles,  delivered  at  works,  at  $3.5719 $84. 76 

86.53  onbie  yards  stone,  delivered  at  works,  at  $1.255 108. 60 

Bailding  and  ballasting  5,637  cabic  feet  crib,  at  $0.0158 89. 37 

Total  cost  of  5,637  cubic  feet  crib,  at  $0.0502 282.73 

Net  cost  building  170  linear  feet  crib  dike,  at  $4.7308,  witb  woven 

mattress  foundation 804.24 

Administration,  office  and  miscellaneous 90.08 

Total  cost  170  feet  orib  dike,  at  $5.2607 894.32 

Exhibit  E. 

Co$t  of  plant  during  year  endiing  June  SO,  1837. 

PIRRRB  AND  FORT  PIURRB,   UPPER  MISSOURI  RIVER. 

[OoBftmotlon  of  pint— CcniBtraotioii  of  two  burge*  20  by  70  by  4  feot  4  inehM*] 

Service  account: 

Master  carpenter $97.50 

Sbip  carpenter  and  calk er 140.70 

Carpenters  and  mechanics 276.50 

Laborers 175.50      ^,„^  ^ 

$690.20 

Material: 

26,515  feet  B .  M.Oregon  fir,  s.  l.s.,  at  $6 159.09 

6,537  feet  B.  M.  Oregon  flr,  rough,  at  $4.75 25. 30 

—————        lo4»89 
12  bales  oakum,  600  pomnds,  at  $6.25  per  hundred-- 

weight 37.50 

100  pounds  spun  cotton,  at  $7 7.00 

Iron  and  spiKes ^ 58.87 

Paint 3.18       ^^  „ 

106.65 

Freight  on  material  (estimated) 600.00 

Total  cost  of  two  barges 1,581.14 

[Two  20-foot  sklCd.] 

Labor $30.00 

Lumber .: 29.11 

Hardwaie 2.00 

6L11 

Total  cost  of  plant  constcaoted « S'1.6i2.25 

Care  and  repair  of  plant: 

Watchman 280.65 

Labor,  reealkjng  and  repairing 627.00 

Labor,  launching  and  hauling  out 750.17 

Material  used — 

Lumber $87.22 

Hardware 38.14 

Oakum 43.68 

169.04 

Net  cost 1,826.86 

Administration,  offioe,  and  miscollancoiis 200.14 

Total a^O^OO 
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5iMiiiiarsf  of  ooit  of  work. 

PISRRB  AND  FORT  PIERRE,   UPPER  MISSOURI  RIVER. 

Conetmotion  of  plant,  inclading  estimated  fVeight  charges $1, 642. 25 

Care  and  repair  of  plant 2,027.00 

Marion  Island  Dam 8,084.18 

Water  Works  Dike 8»4.32 

Dike  1,  Group  G 449.19 

Bad  River  revetment,  including  estimated  freight  charges 15, 265. 48 

Surveys 469.98 

Tool  and  utensil  account 56. 06 

Materia]  on  hand,  iuclud ing  estimated  freight  charges 1, 773. 11 

Coal  on  hand 98.53 

Totol 26,750.10 

Less  estimated  cost  reballasting  Bad  River  revetment 232. 50 

Total  cost,  1896-97 25,517.60 


EXPORT  or  MR.  r.  M.  TOWAR,  ASSISTANT  ENGIKKEB. 

Sioux  Citt,  Iowa,  July  6, 1897, 
Captaik:  I  have  the  honor  to  submit  the  following  report  of  operations  in  your 
district  under  my  charge  during  the  fiscal  year  ending  June  30,  1897 : 

The  operations  for  the  year  comprise  repairs  to  the  old  plant,  construction  of  new, 
construction  of  revetment,  repair  of  old  dikes,  construction  of  one  new  one,  construc- 
tion of  an  ice  harbor,  surveying,  the  preparation  of  projects  and  mapSy  estimates  of 
cost  of  projected  works,  and  necessary  miscellaneous  office  work. 

REPAIR  or  OLD  PLANT. 

The  plant  available  for  the  work  at  the  commencement  of  the  year  consisted  of 
one  100-foot  mattress  barge,  three  65-foot  barges,  one  40-foot  barge,  and  the  small 
steamer  Josie.  The  bargeH,  with  the  exception  of  the  mattress  barge,  were  quite  old 
(having  been  built  in  1885)  and  greatly  in  need  of  repair;  but  as  no  funds  were 
available  for  the  construction  of  new  barges  at  this  time,  the  old  ones  were  pulled 
out  and  a  skin  of  2-iuch  plank  spiked  over  their  entire  surface.  These  repairs  made 
them  available  for  the  season's  work,  and,  with  small  current  repain,  they  will  last 
•everal  years. 

construction  or  new  plant. 

The  new  plant  constructed  during  April  and  Mav  consists  of  three  barees  and  a 
pile-driver  hull.  Two  of  the  barges  are  70  by  20  by  5  feet,  one  70  by  19  oy  5  feet, 
and  the  pile  driver  is  70  by  20  by  4  feet.  The  two  barges  are  built  with  4-inch  gun- 
wales, one  6-inch  bulkhead,  running  longitudinally  through  the  middle  of  the  barge, 
and  two  3-inch  bulkheads,  one  on  either  side,  midway  between  it  and  the  gunwales. 
The  bottom  planks  are  3  inches  thick  and  the  deck  2  inches ;  the  gunwales  and  bulk- 
heads are  drifted  with  three-quarter  inch  bolts  every  2i  feet.  Toe  other  barge  and 
the  pile-driver  hull  are  of  similar  construction,  except  in  the  following  particulars: 
The  3-inch  bulkheads  are  omitted  and  in  their  place  a  row  of  stanchions  put  in 
between  the  floor  timbers  and  deck  beams,  mortised  into  4  by  6  timbers,  running 
fore  and  aft.  on  top  of  the  floor  timbers  and  under  deck  beams. 

The  details  of  cost  of  plant  are  shown  in  Exhibit  A. 

REVETMENT,  SOUTH  SIOUX  CITT. 

This  work,  to  comply  with  the  provisions  of  the  riyer  and  harbor  act  of  June  8, 
1896,  was  constructed  ''for  the  protection  of  the  caving  bank,  from  a  point  300  feet 
above  the  upper  to  the  lower  revetment  already  constructed  on  the  South  Sioux  City 
front." 

The  distance  covered  by  the  wording  of  this  act  is  4,570  feet. 

The  project,  approved  July  24,  1896,  was  for  the  construction  of  a  revetment  over 
the  above-named  distance,  protected  from  attack  at  its  upper  end  by  a  short  pile 
dike.  It  was  found  that  the  mattress  of  the  upper  revetment  was  in  a  good  state  of 
preservation  below  ordinary  low  water,  so  the  construction  of  the  new  mattress  was 
commenced  at  the  lower  end  of  this  mattress,  allowing  it  to  overlap  about  10  feet. 
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The  rock  for  this  work  was  gotten  from  East  Sionx  Falls  and  Rowena,  8.  Dak.,  at 
a  costy  delivered  in  Sioux  City,  of  abont  $1.03  for  3,528  yards  and  $1.07  for  6,729  cubio 
yards.  The  3,528  cubic  yards  were  transferred  from  Sioux  City  to  the  work  at  an 
expense  of  44  cents  per  cubic  yard  and  tha  6,729  cubic  yards  at  86^  cents  per  cubic 
yard. 

On  August  18  agreements  were  entered  into  for  grading  15,000  cubio  yards,  more 
or  less,  at  5i  cents  per  yard,  and  for  furnishing  1,000  cords  of  brush,  more  or  less,  at 
$1.58  per  cord.  Under  these  agreements  grading  was  done  to  the  extent  of  17,084 
cubic  yards,  and  1,223.57  cords  of  brush  was  delivered.  Subsequent  agreements 
were  afterwards  made  for  the  uncompleted  part  of  the  bank  grading  at  5.4  cents  per 
cubic  yard  and  for  additional  brush  required  at  $1.48  per  cord.  Under  these  condi- 
tions grading  was  done  to  the  extent  of  6,566  cubic  yards,  and  1,831.56  cords  of  brush 
was  furnished. 

Operations  were  commenced  on  August  18  with  a  force  of  one  overseer  and  six 
men,  clearing  out  drift  along  the  site  of  the  proposed  work,  cutting  and  distributing 
*^  dead-men  "  along  the  bank,  to  be  placed  during  the  progress  of  the  work  as  anchors 
lor  the  mattress. 

On  August  22  grading  was  commenced  and  on  the  28th  weaving  and  baUastinff  the 
mattress.  At  the  end  of  August  little  progress  had  been  made ;  only  about  200  linear 
feet  of  mattress  had  been  woven  and  partly  ballasted.  At  the  end  of  September  2,116 
feet  had  been  woven  and  1,800  feet  ballasted.  The  entire  4,570  feet  was  completed 
November  20. 

The  mattress  for  the  first  700  feet  was  constructed  100  feet  wide,  for  the  next  1,900 
feet  90  feet  wide,  and  for  the  remainder  100  feet  wide.  The  changes  in  width  were 
made  necessary  by  the  conformation  of  the  shore  line  and  the  proximity  of  the  deep 
water  in  the  channel. 

The  bank  was  from  13  to  17  feet  high  and  was  graded  to  a  slope  of  1  on  8,  giving 
a  slope  of  from  40  to  50  feet  in  width,  the  mattress  being  earned  up  Arom  10  to  20 
feet  from  the  water  surface,  leaving  from  70  to  90  feet  of  mattress  extending  out  into 
the  river.  The  mattress  was  weighted  with  a  covering  of  about  5  inches  of  rock  and 
the  bank  above  the  mattress  paved  with  rook  Arom  6  inches  to  1  foot  in  thickness, 
the  greatest  weight  of  stone  being  placed  near  the  junction  of  the  mattress  and  the 
1»av^  bank.  The  mattress  was  strengthened  by  three-eighths-inch  wire  strand  woven 
through  it  in  parallel  rows  10  feet  apart,  both  longitudinally  and  transversely.  The 
longitudinal  rows  of  strand  were  placed  on  the  under  side  of  the  mattress,  tiie  trans- 
verse on  the  upper  side,  the  lower  strand  being  drawn  up  through  the  mattress  at 
their  intersection  and  the  upper  strand  looped  around  it,  a  strong  fastening  being 
made  at  the  inner  selvage  and  the  strand  carried  up  the  slope  to  the  top  of  the  bank, 
where  it  was  secured  to  an  anchor  consisting  of  a  cotton  wood  log  10  inches  in  diam- 
eter buried  4  feet  below  the  surface  of  the  ground,  thus  anchoring  the  mattress  to 
the  bank  every  10  feet.  The  new  mattress  is  4,270  feet  long,  having  an  area  of  408,000 
square  feet,  covered  with  an  average  thickness  of  5  inches  of  rock ;  the  adjacent 
bank,  having  an  area  of  about  180,000  square  feet,  was  paved  to  an  average  thickness 
of  10  inches.  The  whole  work  required  9,397  cubic  yards  of  rock,  2,411  cords  of 
brush,  and  about  110,000  linear  feet  of  three-eighths-inoh  wire  strand,  giving  an 
average  of  2.2  cubic  yards  of  rock,  0.5646  cords  of  orush,  and  25.77  feet  of  wire  strand 
to  each  linear  foot  of  revetment.  As  stated  in  the  foregoing,  the  new  mattress  was 
commenced  300  feet  below  the  point  proposed  for  the  head  of  the  revetment  because 
the  old  mattress  covering  this  part  of  the  reach  was  found  to  be  in  good  condition ; 
but  the  bank  over  this  portion  was  graded  and  paved  with  rock  to  a  thickness  of 
about  8  inches  down  to  the  edge  of  the  old  mattress.  The  cost  of  this  revetment  is 
shown  in  detail  in  Exhibit  B. 

DUOB  AT  HEAD  OF  BBVSTMKNT. 

The  dike  is  100  feet  long,  extending  out  normal  to  the  current,  with  a  T-head  60 
feet  long  at  right  angles  to  it.  The*  foot  mat  to  protect  the  piles  from  scour  was 
woven  after  the  river  had  frozen,  on  ice  about  8  inches  thick,  and  was  sunk  by  load- 
ing it  with  rock,  until  the  weight  was  sufficient  to  break  the  ice,  commencing  at  the 
downstream  side  and  working  up ;  when  all  but  a  small  portion  of  the  upper  side 
had  been  sunk  a  large  amount  of  rock  was  placed  on  that  part^  the  mooring  cables 
cut,  allowing  it  to  sink  to  the  bottom  of  the  river  in  proper  position. 

The  stem  or  main  dike  consists  of  two  rows  of  piles  10  feet  apart,  the  piles  in  the 
rows  being  also  10  feet  between  centers.  The  T-head  oontams  three  rows  5  feet 
apart,  the  piles  in  the  rows  also  5  feet  apart.  The  upper  end  of  the  T-head  is  V-shaped, 
with  three  clusters  of  three  piles  each  in  the  outside  of  the  V ;'  the  piles  In  these 
dusters  are  lashed  together  with  wire  rope.  The  dike  is  braced  throughout  with 
6  bv  8  inch  pine  timbers,  bolted  to  the  piles  with  three-fourth  inch  screw  bolts. 

The  three  rows  of  the  T-head  have  additional  braces  of  pine  piles  about  14  inches 
in  diameter  running  their  entire  length  and  bolted  to  each  pile  in  the  row  with 
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l-inoh  serew'lbolto.  The  pileA  in  the  T-head  have  a  penetration  of  abont  33  feet  and 
are  driven  in  from  9  to  12  feet  of  water,  so  that  the  points  ure  from  42  to  45  feet 
below  the  snrfaee.  Almost  the  entire  T-head  was  filled  with  roek  to  about  low- 
water  snrlace.    Tfaia  dike  stood  the  heavy  break>np  last  Mareh  withoot  ^mage. 

i)n  account  of  the  unexpected  closing  of  the  river  November  12,  the  five  working 
bailee  were  froeen  in  the  ice  alosff  the  work  and  were  pnlled  oat  to  the  top  of  the 
revetment.  After  the  break-ap  in  March  they  were  la«nohed  and  towed  to  the  Sioux 
loe  Harbor.    The  oost  of  this  dike  is  shown  in  detail  in  Exhibit  C. 

DIKE  RBPAIBS. 

It  was  thought  necessary  to  reinforce  the  bracing  in  the  T-heads  of  14  of  the  16 
dikes  on  the  upper  front  of  Sioux  City  before  the  spring  break-op,  so  diagonal  and 
drop  braces  were  added  to  the  regular  square  bracing,  "nie  break-up  was  much  more 
severe  than  usual,  and,  notwithstanding  the  strengthening,  considerable  damage 
was  done  to  them.  The  screening,  which  in  some  places  was  slightly  broken,  was 
repaired. 

The  oost  of  the  above  repairs  are  given  in  Exhibit  D. 

THX  0IOUX  lOS  HABBOR. 

At  tii»  end  af  the  last  fiscal  year  the  bank  had  been  graded  along  the  whole  Oov- 
■eriunent  tract,  an  incline  graded  for  boat  ways,  and  the  entire  tract  plowed,  leveled, 
and  seeded.    (Report  of  Chief  of  Engineers,  1896,  p.  1868.) 

There  was  allotted  for  the  project,  in  addition  to  the  sums  already  expended  for 
surveys  and  the  purchase,  a  sum  of  ^,675.  llie  details  of  the  modified  project  sub- 
mitted December  11,  1695,  were  to  grade  a  suitable  incline  for  laying  boatways  for 
-a  distance  of  500  feet  along  the  shore  of  the  Big  Sioux  River,  near  the  middle  of  the 
Govenimeut  tract,  and,  above  and  below  the  incline,  to  set  mooring  posts  at  inter- 
vals of  160  feet,  to  grade  a  roadway  at  a  convenient  point  near  the  ways  to  the  river, 
and  to  saitably  fence  in  the  tract  owned  by  the  Government.  It  was  also  further 
proposed  to  (dear  a  channel  through  the  bar  at  the  month  of  the  Big  Sioux  River,  at 
such  times  as  the  necessities  of  the  case  should  require. 

As  stated  in  the  foregoing,  the  grading  of  the  incline  had  been  completed  during 
die  last  fiscal  year,  bnt  only  to  the  water  edge  at  a  2-foot  stage  of  water,  so,  if  the 
incliue  is  osed  at  a  lower  stage,  a  small  amount  of  grading  will  have  to  be  done.  A 
woven  wire  fence  on  cedar  posts  was  oonstnicted  and  with  necessary  gates,  inclosing 
the  tract  purchased.  The  mooring  posts,  foarteen  in  nnmber,  consisting  of  cylinders 
'  of  iive-eighths-inch  steel  15  inches  in  diameter  and  10  feet  long,  with  a  cast-iron  cap, 
were  set,  seven  on  either  side  of  the  incline,  at  intervals  of  175  feet,  instead  of  150 
feet  as  proposed.  They  were  set  in  blocks  of  concrete  3  by  3  by  1  foot,  8  feet  below 
the  surface  of  the  gronnd,  and  held  at  the  surface  by  collars  of  concrete  5  by  5  by  1.5 
feet.  The  cylinders  were  also  filled  with  concrete.  The  ice  harbor  is  now  complete, 
but  it  will  be  necessary  to  expend  about  $600  annually  in  removing  a  bar  that  forms 
every  year  at  the  month  of  the  Big  Sioux  River. 

8URVKT8. 

A  survey  of  the  river  in  the  vicinity  of  Sioux  City,  extending  upstream  from  the 
bridge  of  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railroad  Company  abont 
10  miles,  was  commenced  August  18  and  completed  August  31. 

A  portion  of  the  river  at  Yankton,  S.  Dak.,  was  surveyed,  beginning  a  short  dis- 
tance below  the  town  and  extending  up  about  11  miles.  It  was  commenced  October 
5  and  completed  October  24. 

The  survey  of  the  river  near  Elk  Point,  S.  Dak.,  was  commenced  October  27  and 
was  completed  November  17,  covering  a  distance  of  abont  10  miles.  The  progress 
of  this  survey  was  seriously  retarded  by  the  extreme  severity  of  the  weather. 

The  river  near  Sioux  City  was  again  surveyed  in  April  and  May.  The  survey 
extended  from  near  the  south  limit  of  the  city  to  the  ntouth  of  the  Big  Sioux  River. 

These  surveys  only  included  the  soundings,  bar  lines,  and  main  banks  of  the  river, 
except  at  Elk  Point,  where  the  old  slough  that  runs  back  to  the  town  was  accurately 
surveyed  from  where  it  leaves  the  present  river  to  where  it  johis  it  again. 

SLUICING  BABS  AT  MOUTH  OF  BIO  BIOUX  RIVSB. 

On  October  17  the  snagging  steamer  Mandan,  with  a  small  crew,  was  put  in  com- 
mission toslnice  a  channel  through  the  bar  at  the  mouth  of  the  Big  Sioux  River,  to 
make  the  ice  harbor  accessible  to  boats  for  winter  quarters.  A  fairly  good  channel 
to  the  harbor  was  completed  on  the  30th,  when  the  boat  was  laid  np  and  the  crew 
dlMharged.    The  oost  «D«oimted  to  »50.93.  Digitized  by  <^OOgie 
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WATBR  GAUGES. 

The  following  wftter  flanges  haye  been  operated  daring  the  year : 

Ibwrnend,  Mont. — ^ThiB  is  a  standard  bridge  cable  gaase.  Reports  have  been 
receiyed  weekly  dnrinff  the  whole  year,  the  gauge  being  read  twice  daily.  Distance 
aboye  Sionx  City,  1,708  miles. 

Fort  Benton,  Mont, — This  is  a  standard  bridge  cable  gauge.  The  record  is  complete 
for  the  year. 

Biimurok,  N,  Dal;.— This  is  a  standard  bridge  cable  gange.  In  December,  1896,  a 
tiaw  scale  was  put  on,  and  since  then  the  readings  have  been  referred  to  tbe  low 
Waler  of  181^,  instead  of  reading  an  approximate  eleyation  above  sea  level,  the  data 
for  which  was  gotten  from  railroad  levels.    Tbe  record  is  complete  for  the  your. 

Fort  PiorrOf  8.  Dak, — The  gauge  at  Fort  Pierre  is  a  movable  iron  cable  gauge. 
Record  oomplete  for  the  year. 

Sioux  City,  /otoa.— By  direction  of  the  secretary  of  the  Missouri  River  Com  mission, 
copies  of  the  record  have  been  received  weekly  during  the  year. 

Hydrographs  for  each  of  the  above  places  have  been  plotted  from  the  records. 
Very  respectfully,  your  obedient  servant, 

F.  M.  ToWAB,  A$8i»tant  Enyineor, 

Capt.  J.  C.  Sanfosd, 

Corp$  of  Engineen,  U.  8.  A. 


Exhibit  A. 
Expenditure  on  account  of  plant  during  fiscal  year  ending  June  SO^  1897, 


Labor. 

Material. 

ToUU. 

Care  and  rtpair  of  plant : 

Pnllinir  oat.  i^nairinir  and  lanndiinsr  4  Uarffen .....r 

$751.32 
1.302.40 

$221.  <R) 
1.086.03 

Kow  plant  oonatructed : 

Two  barges,  70  bj  20  by  5  feet;  one  barge, 70  by  19  by  5  feet;  one 
nile-drfver  hull.  70  bv  18  bv  4  feet 

2,478.43 

Total  

3, 361. 35 

Exhibit  B. 

Coet  of  4,t70feet  oomplete  reretment  at  8outh  Sioux  City,  ^>&r.,  and  paving  bauk  over  an 
additional  distance  of  300  feet,  duHng  the  fiscal  year  ending  June  SO,  1897. 


Claasifloation  and  extent. 


Cost  in 
item. 


ToUl. 


1.228.66  cords  of  brush  porohased  and  delivarod  on  bank  of  river  at  work,  at 
$1.68  per  oord 

1.218.67  oords  of  hnish  porohased  and  delivorod  on  bank  of  river  at  work,  at 
$1.48  par  oord 


$1,033.24 
1,796.07 


8,628.65  onbio  ymrds  of  rook  parchased  and  delivered  f.  o.  b.  cars  at  East  Sioox 
FUls,  S.  Dak.,  at  24.0  cents  per  yard,  and  2,437.67  onbio  yards  from  the  same 
plaoe,  f.  o.  b.  can,  at  28.4  cents  per  yard,  and  3,850.16  oabio  yards  from  Row* 
ena,  8.  Dak.,  f.  o.  b.  oars,  at  28.4  cents  per  vard 

Freight  on  tookfrom  points  of  delivery  to  Sionz  City,  Iowa 

Transporting  8^462.87  enbio  yards  of  rock  on  bargea  from  Sionx  City  across  the 
river  to  the  work,  at  44  cents  per  vard 

TranMorting  6,018.01  cable  yards  of  rock  on  wagons  from  Sioux  City  to  work, 
at  36.6  cents  per  yard 


2,667.11 

7, 330. 20 

1,619.04 
2,104.73 


Total  ooat  of  roek , 

Oradingbank: 

Bemoval  of  17,034  onbio  yards  of  earth,  at  5.5  cents 

Bemoval  of  6,666^8  onbio  yards  of  earth,  at  6.4  cents 

Total  for  crading 

Constmotion  of«06,000  square  feet  of  mattress : 

110,000  linear  feet,  three-eighths  inch  wire  strand,  at  80  cents. 
Weaving  and  anchoring  to  bank 


942.37 
854.55 


880.00 
6, 781.70 


Cost  per  square  foot,  $0,160. 
nasttng  mattreaa  and  bank,  0,406  onbio  yards : 
LiUbor,  handling  9,406  onbio  yards 


8,466.31 


Total  oost  of  4,670  linear  feet  of  revetment. 
Cost  per  linear  foot,  $6,82. 
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$3,729.81 


13,717.08 

1,207.92 
6,66L70 
8,466.81 


28,872.32 
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Exhibit  C. 

C09t  of  oanstruotim  of  dike  160  feet  in  length  (allomng  60  feet  for  T-head)  at  head  or 
South  Sioux  City  revetment. 


CUftsifloation. 


Coat. 


SSoakpflec linear  feot. 

TpioepUes  (oBed  forbnoiDff) do... 

Iu>rwav pine  for  wales  and  Fraces feetB.M. 

Rook  deliyered  on  river  bank  at  dike cubic  yarde. 

Bmah  dellTcred  on  river  bank  at  dike oorde. 

Screening  poles  delivered  on  river  bank  at  dike do... 

Three-eigblhs-inch  strand  for  mooring,  lashing,  and  foot  mattressl.  .linear  feet. 

Screw  bolU number. 

Washers,  O.G pounds. 

Labors*  follows: 

Pile  driving  (1,705  feet  penetration) 

Weaving  and  sinking  matti-ess,  bracing  and  screening  dike 


$827.21 

33.80 

a03.S7 

615.83 

174.64 

17.60 

88.00 

12.00 

8.30 


Total 2,870.02 


Exhibit  D. 

Coit  of  repairing  dikes  No,  S  to  No.  16  (Sioux  City  front)  during  the  fiscal  year  ending 

June  SO,  18D7, 


Classification. 


Norway  pine  for  bracing feetB.M. 

Screw  bolts number. 

Washers. 


Labor, bracing  dikes. 
Total 


.pounds. 


Quantity. 


8,674 

400 

50 


Coat. 


$78.00 

20.00 

.00 

214.67 


813. 57 


Z  2. 
DiPROYEBIENT  OF  UPPER  MISSOURI  RIVER  BY  SNAGGING. 

The  work  of  removing  snags  and  other  obstructions,  and  of  temporary 
imp)*ovemeDt  (to  be  done  by  snagging)  at  the  worst  bars,  in  the  ^'  sandy 
river ,^^  viz:  From  Carroll,  Mont.,  to  Sioux  City,  forms  part  of  the  proj- 
ect submitted  by  Gapt.  Charles  F.  Powell,  Corps  of  Engineers,  Sep- 
tember 7,  1891,  for  the  general  improvement  of  the  Missouri  Kiver 
between  Sioux  City  and  Fort  Benton  (printed  in  Annual  Eeport  of  the 
Chief  of  Engineers  for  1891,  pp.  2248-2249).  The  estimated  cost  is 
$50,000  annually.  This  work  has  been  carried  on  since  1891,  under 
allotments  from  appropriations  for  the  general  improvement  of  the 
river  and  under  special  appropriations.  The  removal  of  snags  in  the 
river  between  Great  Falls  and  the  canyon  next  below  Stubbs  Ferry  is 
provided  for  in  the  approved  project  for  that  work. 

For  the  work  on  the  sandy  river  three  snag  boats,  couKtrncted  or 
purchased,  are  maintained.  These  are  the  James  B.  McPherson^  steel 
hull;  the  Josephine,  wooden  hull;  and  the  Mandan,  steel  hull.  All 
have  steam  propelling  power.  (For  a  full  description  of  these  boats, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1895,  p.  2238.) 

The  river  and  harbor  act  of  June  3, 1896,  contains  the  following  item 
of  appropriation: 

Improving  Upper  MlBsonri  River  by  snaggiiig,  fifty  thouBand  dollars. 

The  project  for  the  expenditure  of  this  appropriation,  adopted  July 
14|  1896,  provides  for  removing  snags  and  other  like  obatr^Qtioua  in 
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the  Missouri  Eiver  between  Stabbs  Ferry,  Montana,  and  tbe  south 
limits  of  Sionx  City. 

At  the  beginning  of  the  fiscal  year  the  Jos^hine  was  at  work  on  the 
river  between  Fort  Yates  and  Fort  Berthold,  N.  Dak.  The  two  other 
boats  were  laid  up  at  the  Sioux  Ice  Harbor. 

Daring  the  remainder  of  the  season  the  Josephine  worked  between 
Pierre,  S.  Dak.,  and  Fort  Berthold.  The  McPherson  was  commissioned 
in  August,  and  worked  until  the  close  of  the  season  between  Sioux  City 
and  Pierre.  The  Mandan  was  employed  for  a  short  time  just  before  the 
close  of  the  season  in  sluicing  a  channel  through  the  bar  at  the  mouth 
of  the  Big  Sioux  Biver,  which  obstructed  the  approach  to  the  ice 
harbor. 

Early  in  the  present  spring  the  Josephine  left  Pierre,  where  she  had 
wintered,  for  Sioux  City  for  repairs.  On  her  arrival  her  crew  was  trans- 
ferred to  the  Mandan^  which  then  proceeded  to  Bismarck,  N.  Dak.,  and 
has  since  been  engaged  in  snagging  work  between  Fort  Yates  and  Fort 
Berthold. 

Good  progress  has  been  made  in  the  repairs  of  the  Josephine^  which 
include  replacing  her  boilers  by  new  ones. 

Summary  of  work  of  boats,  July  1,  1896,  to  June  SO,  1897, 


Snag  boat. 

Snags 
removed. 

Snags 
aban- 
doned. 

Trees 
feUed. 

Miscel- 
laneous ob- 
structions 
vemoved. 

Miles  run. 

Up. 

Down. 

lioPherson 

260 
864 
104 

1 
• 

I 

6 
1,448 
1,278 

19 
93 
126 

520 

967 

1,228 

620 

tToaephine 

1,606 
619 

Total 

718 

11 

2,732 

228 

2,716 

2,74S 

The  work  has  been  done  by  hired  labor  and  purchase  of  material. 

By  the  above  work  the  channel  as  it  existed  when  worked  on  has 
been  fairly  well  cleared  of  snags;  but  as  the  channel  is  constantly  shift- 
ing and  uncovering  old  snags,  and  trees  are  by  erosion  of  the  banks 
being  constantly  washed  into  the  river,  forming  new  ones,  it  can  not  be 
said  that  the  river  has  been  kept  fully  clear  of  these  obstructions.  It 
has  been  necessary  to  make  the  $50,000  appropriated  by  act  of  June  3, 
1896,  cover  the  expenses  of  two  years*  snagging  work,  as  well  as  of  the 
extraordinary  repairs  of  the  Josephine,  which  were  absolutely  necessary, 
so  that  less  than  one-half  the  sum  estimated  as  the  least  for  which  the 
three  boats  can  be  continuously  operated  during  navigation  seasons  and 
the  river  kept  thoroughly  cleared  of  snags  was  available  for  each  of  the 
two  years'  work. 

WORE  BEQUIBEB. 

The  removal  of  snags  and  rocks  from  the  channel  must  form  an  essen- 
tial part  of  any  general  plan  for  the  improvement  of  the  Missouri  River 
that  may  be  adopted.  Until  the  channel  has  been  absolutely  fixed  in 
X)osition  by  permanent  works  obstructions  will  constantly  form  in  the 
channel,  and  consequently  the  work  of  removing  them  should  be  unin- 
terrupted, except  as  the  river  is  closed  by  ice.  To  properly  do  the  work, 
the  750  miles  of  river  between  Sioux  City  and  Fort  Berthold  should  be 
constantly  patrolled  by  the  three  snag  boats,  about  one-third  of  this 
length  of  river  being  allotted  to  each.  To  so  operate  the  boats  and 
keep  them  in  repair,  not  less  than  $50,000  annually  is  required.  This 
estimate  contemplates  also  temporary  improvement  of  the  worst  shoals 
by  sluicing,  which  can  be  done  by  the  snag  boats.    The  day  when  the 
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Upper  MiRsonri  will  be  permanently  improved  in  the  interests  of  navi- 
gation is  probably  far  distant.  In  the  meantime  navigation  can  be 
greatly  benefited  by  continuoas  temi)orary  work  at  a  comparatively 
small  cost. 

Money  statement. 

Jnly  1,  1896,  balance  nnezpended $52,953.05 

Jnn  e  30,  1897,  amount  expended  daring  fiscal  year 27, 417. 61 

July  1,  1897,  balance  unexpended 25,535.44 

July  1,  1897,  outetandinp:  liabilities $5,410.00 

July  1,  1897^  amount  covered  by  uncompleted  contracts 1, 920. 00 

7,330.00 

July  1,  1897,  balance  available 18,205.44 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899.    50, 000. 00 
Submitted  in  compliance  with  requirements  uf  sections  2  of  river  and 
harbor  acta  of  1866  aud  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  date  of  all  appropriation$  for  improving  Upper  Misiouri  Sivor  hy  wagging. 

March  3, 1893 $50,000 

August  18, 1894 50,000 

June  3, 1896 50,000 


Abztraci  of  proposals  for  labor  and  material  for  improving  Upper  Missouri  River  by  snag- 
ging,  received  and  opened  during  the  fiscal  year  ending  June  SO,  2897,  bg  Capt,  J.  C, 
Sanford,  Corps  of  Engineers. 


"Same  and  address  of  bidder. 


Charaotor  of  work  or 
supplies. 


Date  of 
opening. 


Qnantity 
or  extent 
of  pro- 
posal. 


Bid. 


Kemarks. 


C.  A.  Burton,  Bismarck,  N. 
Dak. 


Hiram  B.  Lyon,  Handan,  N. 

Dak. 
Gillls  Bros.,  New  Salem,  N. 

Dak. 
J.   A.   Barnes,  Bismarck,  N. 

Dnk. 
Fredk.    Si)encer,    sr.,    Sioox 

City,  Iowa. 


Jos.  F.  Wangler  Boiler  and 
Sheet  Iron  Works  Co.,  St 
Louis,  Mo. 


Brown  Coal  Co.,  Sioux  City, 
Iowa. 


It.  O.  Bverist,  Sioux  City,  Iowa. 


W. B.  Webb,  Sioux  City, Iowa. 


Glenwood  Coal  and  Ice  Co., 
Sitfux  City,  Iowa. 


Coal  for  snag  boats, 
delivered  at  steam- 
boat landing,  Bis- 
marck. 

....do 


1897. 
Feb.    8 


.do. 
.do. 


.do... 
.do  ..., 

.do... 


Tons. 
260 


250 


Furnishing  and  set- 
ting up  two  boilers 
for  snag  boat  Jose* 
phiue. 

....do , 


Ooal  for  tfutg  boats, 
delivered  at  — 

Sioux  City,  Iowa 

Yankton,  S.  Dak 


Bunning   Water,    S. 

Dak. 
Pierre,  S.  Dak 


Sioux  City,  Towa 

Yankton,  a  Dak 

Running    Water,    S. 

Dak.  * 

Pierre,  S.  Dak 

Sioux  City,  Iowa 

Tankton,  S.  Dak 

Bunning   Water,    S. 

Dak. 

Pierre,  S.  Dak 

Sioax  City,  Iowa 

Yankton,'S.  Dak  

Bunning    Water,    8. 

Dak. 
Pierre.  S.  Dak 


Mar.    8 


.do. 


Apr.  15  I 


Apr.  15 


Apr.  16 


Apr.  15 


250 
250 


250 

250 

20 

20 

100 

100 

200 

200 

250 

20 

100 

200 
250 
20 
100 

200 
2a0 
20 
100 

200 


Per  ton, 
$L85 


1.87 

2.00 

2.10 

3,717.76 

2, 816. 00 


2.76 

2.74 
3.85 
8.80 
4.53 
4.30 
4.50 
4.82 
2.58 
8.80 
4.35 

4.50 
2.70 
3.85 
4.45 

4.95 
2.67 
3. 50 
4.10 

4.65 


▲warded. 


Bid  rejected. 


Bid  r^ected: 
pnrchased  ia 
open  market 


Awarded, 
▲warded. 
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List  ofcontracU  in  for<»  during  fiscal  year  ending  June  SO,  1897,  improving  Upper  Missouri 

Bicer  by  snagging. 


Name  and  acldreas  of 
bidder. 


C.  A  .Burton,  Bismarck, 
N.Dak. 


The  Brown  Coal  Co., 
Sioox  City,  Iowa. 


L.  G.  Everist.  Sioux 
City,  Iowa. 


Character  and  extent. 


Fnmishingabont  250  tons 
of  lignite  ooal  for  anas 
boat  and  pile  driver  k 
Bismarok,  K.  Dak. 

Famishingaboa  1 200  tons 
(if  Iowa  lamp  ooal  at 
Pierre.  S.  Dak.,  for 
snag  boats  and  tow- 
boat. 

FnmiRhingabont250  tons 
of  Iowa  lump  ooal  at 
Sioux  City,  Iowa,  for 
snag  boats  and  tow- 
boat. 


Price. 


Ton. 
$1.85 


4.60 


2.58 


Date  of 
approyaL 


1887. 
Mar.  26 


Jane  21 


May  18 


Date  of 
begin- 
ning. 


1887. 
May  24 


Jane  10 


Jane  23 


Date  of 
expira- 
tion. 


1887. 
Not.  15 


....do.. 


..-.do... 


Remar]p. 


In  force. 


Do. 


Do. 


Z3- 

IMPROVEMENT  OF  YELLOWSTONE  RIYEB,  MONTANA  AND  NORTH 

DAKOTA. 

Under  approved  projects  for  the  general  improvement  of  this  river, 
work  had  been  done  between  1879  and  1885  between  Miles  Oity  and  the 
mouth,  and  a  survey  of  this  portion  of  the  river  had  been  made.  The 
project  has  since  been  suspended,  navigation  having  ceased.  There 
being  a  prospect  of  resumption  of  navigation  this  season  between  Glen- 
dive  and  the  mouth,  it  has  been  recommended  that,  in  case  such 
resumption  is  shown  to  be  probable,  a  x>ortion  of  the  balance  remaining 
to  the  credit  of  this  improvement  be  expended  in  removing  snags  and 
other  obstructions,  and  in  making  an  examination  of  the  worst  shoals 
between  Glendive  and  the  mouth. 

The  river  and  harbor  act  of  June  3, 1896,  contains  the  following  item 
of  appropriation: 

Improving  Yellowstone  River,  Montana:  Continuing  improyement,  ten  thousand 
dollars,  which  sam  shall  he  expended  at  or  near  Glendive,  Montana. 

The  project  adopted  October  16,  1896,  for  the  expenditure  of  the 
above  appropriation  provides  for  the  protection  of  the  caving  right 
bank  of  the  river  in  front  of  Glendive  for  about  one-half  mile  above 
the  bridge,  by  grading  and  pavfng  the  bank  above  low-water  level. 

It  being  important  to  do  the  grading  and  the  lower  portion  of  the 
paving  at  as  low  a  stage  of  the  river  as  possible,  work  was  begun  in 
the  latter  part  of  October  and  was  continued  througli  the  winter  as 
weather  permitted  the  delivery  of  rock.  It  was  completed  during  the 
present  month.  The  paving  extends  to  a  height  of  14.5  feet  above  low 
water,  and  was  laid  with  unusual  care  in  order  to  present  a  smooth 
surface  to  the  running  ice  during  spring  break-ups. 

A  map  of  the  locality  accompanies  this  report. 

Work  was  done  by  hired  labor  and  purchase  of  material.  It  was 
under  the  immediate  charge  of  Assistapt  Engineer  Bathurst  Smith, 
whose  report  is  appended: 

Money  statement. 

July  1, 1896,  halance  unexpended $21,720.41 

June  30, 1897,  amount  expended  during  fiscal  year 9, 948. 69 

July  1, 1897,  halance  unexpended 11,771.72 

July  1, 1897,  outstanding  liahilities 51.31 

July  1,1897, halancaavailahle ^ILTSp^ 
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Amount  and  date  of  all  appropriaUono  for  improving  Tellow$tone  Eiver, 

1878  (allotment  for  surveys  from  appropriation  for  examination  and  surveys) .  $15, 000 

1879 25,000 

1880 15,000 

1881 20,000 

1882 20,000 

1884 20,000 

1886 18,750 

1896 10,000 


AUtract  ofpropoeaUfor  material  for  improving  Yellotoetone  SivoTf  Montana,  at  OlendivOf 
reodived  and  opened  during  thefieoal  year,  June  SO,  1897,  by  Capt.  J.  C.  Sanford,  Corpe 
of  Engineere. 


ISuwh  and  addxMS  of  Uddor. 

Chftmoterof 
work  or  enppliee. 

Date  of 
opening. 

of  pro- 
posal. 

Bid. 

Bemazks. 

Arnold  Griffl]|.GleIldiT^Mont. 

Owen     LoTorlng,     Newton, 

Mont. 
John    F.   Sutler,    Olendiye, 

Monk 

Riprap  stone  at 
Glendire, 
Mont. 

isoe. 

Deo.  81 
do... 

Ou.ydt. 
t600 

2,500 
2.600 

Ou,vds. 
12.25 

2.20 
1.84 

Bids   r«)eoted.     Pur. 
chased  in  open  mar- 
ket at  $1.00  per  onbio 
yard. 

....do... 

KBPOBT  OF  MR.  BATHUR8T  SMITH,  ASSISTANT  BNGINESR. 

Glbndivb,  Mont.,  July  7, 1897, 
Captain  :  I  have  the  honor  to  sabmit  the  following  report  on  the  work  of  improv- 
ingthe  Y^owstone  River  at  Glendive,  Mont.,  daring  the  fiscal  year  ending  Juno  30, 


above  low  water  consists  of  a  hard  and  toagh  blue  clay  or  soft  soapstone,  which 
erodes  slowly. 

Above  the  hard  day  is  a  stratum  of  gravel,  mixed  with  sand,  from  2  to  4  feet  thick. 
Above  the  stratnm  of  gravel  the  hank  consists  of  olav  and  very  fine  sand,  strongly 
impregnated  with  alkali.  Both  the  gravel  and  the  bank  above  cut  rapidly  when 
reachMl  hy  running  water. 

The  cntting  of  the  bank  at  Glendive  is  mainly  dne  to  a  sharp  bend  in  the  river 
Just  above,  which  causes  the  water  to  flow  against  the  bank  at  an  angle  of  60  degrees. 

Owing  to  the  firm  day  foundation  no  suoaqueous  revetment  was  thought  necea- 
sary,  the  lower  portion  of  the  paving  being  made  of  extra  thickness.  The  revetment 
was  begun  at  a  point  25  feet  above  the  county  highway  bridge,  and  continued  up 
the  river  bank  2,805  feet  to  the  old  month  of  Cains  Creek,  and  was  carried  up  the 
creek  135  feet  to  prevent  flanking. 

At  the  bridge  and  for  1,500  feet  ahove,  the  hank  averages  27.5  feet  above  low 
water,  sloping  down  to  13  feet  above  low  water  at  1,200  feet  above  the  bridge,  and 
averaging  12  feet  above  low  water  the  remainder  of  the  distance. 

It  being  thcraght  necessary,  in  order  to  complete  the  work  hefore  the  June  rise  of 
1897,  to  put  in  the  lower  portion  of  the  revetment  with  the  river  at  a  low  stage, 
I  was  ordered  by  yon  to  Glendive,  October  24,  1896,  and  reached  that  place  October 
26.  Grading  was  begun  October  28,  and  continued  until  it  was  interrupted  by  a 
blizzard,  November  24,  the  greater  portion  being  completed. 

The  soil  was  found  very  bard,  and  it  had  to  be  loosened  up  with  a  4-horse  plow 
and  with  picks  before  scrapers  could  he  used. 

The  hardness  of  the  soil,  the  height  of  the  bank  to  be  graded,  and  the  fact  that 

gart  of  the  grading  had  to  be  done  after  the  jpround  was  frozen  hard,  made  the  grad- 
ig  more  expensive  than  under  normal  conditions. 

In  order  to  push  forward  the  work,  an  agreement  for  fiimishing  1,200  cubic  yards 
of  stone  within  tiiirty  days,  at  $1.50  per  cnhio  yard,  was  made  November  9,  on  ten-day 
proposals. 
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The  delivery  was  completed  December  22.  Formal  bids  for  ramishing  the  remain- 
der of  the  stone  required  for  the  work  were  opened  December  31.  The  lowest  bid 
received  was  $1.84  per  cubic  yard.  This  price  being  considered  excessive,  it  was 
recommended  that  all  the  bids  be  rejected  and  the  stone  be  bought  in  open  market. 

A  written  agreement  was  made  February  1, 1897,  with  Mr.  Owen  Loyering,  to  fhr- 
nish  2,200  cubic  yards  of  stone  at  $1.60  per  oubio  yard. 

The  delivery  of  stone  under  this  agreement  was  begun  February  15  and  was  com- 
pleted June  19. 

The  paving  of  the  lower  portion  of  the  bank  was  begun  November  28,  and  continued, 
with  some  interruption  from  a  rise  in  the  river,  until  January  16,  when  work  was 
suspended  on  account  of  lack  of  material. 

The  river  iroze  over  November  11.  About  December  10  the  river  rose  4  feet,  forcing 
heavy  masses  of  ice  up  the  traded  bank. 

The  clearing  away  of  this  loe,  together  with  the  fact  that  the  river  remained  up  1.5 
feet  higher  th^n  before,  made  the  rest  of  the  foundation  work  more  expensive. 

WorK  was  resumed  March  3,  and  continued  until  March  27,  when  it  was  suspended 
on  account  of  the  breaking  up  of  the  ice  in  the  river.    It  was  resumed  April  17  and 
.  continued  until  completed,  June  23. 

When  the  ice  in  the  river  broke  up,  the  upper  edge  of  the  revetment  was  5  feet 
above  low  water,  except  for  700  feet  at  the  lower  end,  which  was  10.5  feet  above 
low  water.  ^ 

The  river  ran  for  several  days  at  the  rate  of  7  to  8  miles  per  hour,  at  a  stage  from 
8  to  12  feet  above  low  water,  and  with  heavy  runs  of  ice  at  intervals. 

The  break-up  had  no  effect  on  the  work,  except  to  flatten  dovni  the  upper  edge  of 
the  revetment  and  to  cut  away  the  traded  bank  to  some  extent  above  tne  stone. 

For  1,840  feet  above  the  lower  end  the  revetment  was  carried  to  a  height  of  14.5 
feet  above  low  water,  which  is,  as  nearly  as  could  be  ascertained,  about  2  feet  higher 
than  the  highest  June  rise  for  twelve  years,  the  extra  height  being  added  to  prevent 
washine  by  the  waves. 

For  the  remainiuff  600  feet  the  revetment  was  carried  to  the  top  of  the  bank,  which 
averages  about  12  leet  above  low  water. 

The  stone  was  placed  on  the  bank  evenly,  and  with  as  smooth  a  surface  as  possi- 
ble, to  prevent  tearing  by  the  ice. 

As  completed,  the  revetment  is  laid  to  a  slope  of  about  1  on  2.5,  extends  up  the 
slope  about  35  feet,  and  averages  about  12  inches  in  thickness.  The  progress  of  the 
work  was  regulated  by  the  delivery  of  stone,  which  was  slow,  due  to  the  severe  win- 
ter weather  and  the  poor  condition  of  the  roads,  and  to  the  fact  that  there  was  no  one 
in  Glendive  eanippe<l  for  such  work,  and  that  the  rock  in  the  vicinity  of  Qlendive 
la  of  poor  quality  and  has  to  be  carefhlljr  selected. 

The  winter  was  long  and  severe,  having  set  in  about  the  first  of  November  and 
lasting  until  the  last  of  March. 

Over  one-half  of  the  work  was  done  during  the  winter. 

The  cost  of  the  work  was  increased  by  the  nigh  price  of  labor  in  Glendive  and  by 
the  necessity  of  working  during  the  winter  in  order  to  complete  the  work  before  the 
June  rise.  After  the  completion  of  the  revetment  a  cable  gauge  (standard  type  of 
Missouri  River  Commission)  was  put  in  on  the  east  span  of  the  bridge. 

The  cost  of  the  revetment  work  in  detail  is  shown  in  Exhibit  A  attached  to  this 
report. 

Very  reepectfiilly,  your  obedient  servant, 

Bathubst  SmiHy  AiiiBttuU  Enginser. 

Capt.  J.  C.  Saiwobd, 

Corp$ofBngineen,  U.S.JL 


Exhibit  A. 

Coit  of  t,440  linear  feti  of  eompleU  rtfcetmemt  at  Glendive,  MenU,  during  ike  Jheal  iiear 

ending  June  SO,  1897. 


Glsssifloatloii  and  extent 


Cost  in 
Item. 


TotaL 


1,227  onbio  yards  of  stone,  at  $1.50  per  cubic  yard,  delivered  on  river  bank 

2,204.9  cubic  yards  of  stone,  at  $1.S0  per  cubic  yard,  delivered  on  river  bank. . . . 

Total  cost  delivered  on  bank,  at  $1.5M2  per  cable  yard 

Grading  bank,  2.440  linear  feet,  containing  11,800  cable  yards  of  earth,  at  $0.1305 

per  cubic  yard:  Labor 

Beveiting  bank,  8,481.9  cabic  yards,  at  $0.6873  per  cnbic  yard:  Labor 


$1,840.50 
8,627.84 


$5,866.84 

1,645.55 
2,858.80 


Total  eost  of  2,440  linear  feet  of  reretmsnt,  at  $8.8418  per  linear  foot.. 


9,872.60 


Digitized  by  V^OOQIC 


Digitized  by 


Google 


APPENDIX  A  A. 


IMPROVEMENT  OP  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 


UEPORT  OF  CAPT.  JOHN  BIVDLE,  CORPS  OF  ENGINEERS,  OFFICER  I^ 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Obion  River,  Tennessee.  I  3.  Ciunberland  River,  Tennessee  and  Ken- 

2.  Forked  Deer  River,  Teunessee.  |  tuoky. 


SURVEYS. 


4.  North  fork  of  Forked  Deer  River.  Ten- 
nessee, from  Dyersburg  to  the  Obion 
River. 


5.  Month   of  OnmberlaDd   River,  Ken- 
tucky. 


Engineer  Office,  United  States  Army, 

N'ashvillej  Tenn.j  July  17 j  1897. 
General:  I  have  the  honor  to  traDsmit  herewith  the  anDual  reports 
upon  the  river  improvements  in  my  charge  for  the  fiscal  year  ending 
June  30,  1897. 

Very  respectfully,  your  obedient  servant, 

John  Biddle, 
Captainj  Carps  of  Ungi^,eer$. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


A  Ax. 

IMRROVEMENT  OF  OBION  RIVER,  TENNESSEE. 

This  Stream  is  formed  by  the  junction  of  the  IN^orth  and  South  forks 
in  the  western  part  of  Tennessee,  and  flows  in  a  generally  southwesterly 
direction  for  about  75  miles  to  the  Mississippi.  In  its  course  the  Obion 
receives  the  overflow  from  Eeelfoot  Lake,  and  about  3^  miles  from  its 
mouth  the  waters  of  the  Forked  Deer  River. 

An  examination  of  this  stream  was  made  in  1880.  (Beport  of  the 
Chief  of  Engineers,  1881,  pp.  1486-1489.)  An  instrumental  survey  was 
made  in  1891  from  the  railroad  bridge  at  Obion  to  the  mouth  of  the 
river,  a  distance  of  68.8  miles,  having  a  fall  of  27  feet.  (Beport  of 
Chief  of  Engineers,  1891,  pp.  2296-2301.) 

The  project  for  the  improvement,  based  upon  the  survey  of  1891,  and 
the  estimate  of  $50,000,  seeks  to  secure  at  low  water  a  navigable  chan- 
nel of  not  less  than  3  feet  depth  between  Obion,  Tenn.,  and  mouth  of 
river,  about  68.8  miles,  by  clearing  the  channel  of  snags,  drift,  and 
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overhangiDg  trees;  constructing  wing  dams  at  the  most  obstractive 
shoals;  straightening  the  very  crooked  channel  by  cutting  through 
several  sharp  bends  and  making  the  cut-offs  sufficiently  wide  and  deep 
by  clearing,  grubbing,  and  excavating;  closing  the  old  channel  by 
means  of  pile  and  brush  dams  where  necessary. 

On  June  1, 1897^  the  above  project  and  estimate  were  set  aside  or 
modified  so  as  to  provide  simply  for  the  work  of  removal  of  such  sur- 
face obstructions  as  prevent  navigation,  and  for  the  maintenance  of  the 
channel  as  improved  from  year  to  year,  for  the  reason  that  it  was  not 
considered  possible  to  obtain  a  depth  of  3  feet  at  low  water  by  the 
methods  proposed  in  the  original  project,  and  that  the  originalestimated 
cost— $50,000 — was  wholly  inadequate  to  produce  the  results  called  for. 

Practically  all  the  work  done  on  this  river  has  been  to  remove  drifts, 
snags,  overhanging  trees,  etc.  The  only  satisfactory  method  has  been 
to  do  the  work  at  extreme  low  water,  cut  the  trees,  limbs  and  snags, 
etc.,  into  short  pieces  and  either  let  them  float  off,  or,  if  too  heavy,  drop 
them  in  deep  holes.  Dynamite  has  also  been  used  to  break  up  snags. 
Drifts  and  snags  are  of  course  constantly  recurring,  so  that  much  of 
the  river  has  had  to  be  gone  over  again.  The  clearing  of  the  river 
has  already  increased  the  current  somewhat,  thus  lowering  the  water 
surface. 

A  channel  free  flrom  snags  and  trees  is  all  that  can  be  legitimately 
expected.  This  will,  however,  be  thoroughly  satisfacjtory  to  the  com- 
mercial interests  on  this  river,  as  the  Mississippi  keeps  it  at  a  good  stage 
for  a  great  part  of  the  year.  The  lower  Obion  especially  is  much  affected 
by  the  Mississippi  Biver. 

During  the  present  fiscal  year  the  channel  has  been  worked  over  firom 
Obion,  Tenn.,  to  the  mouth  of  the  river,  68.8  miles.  Operations  were 
begun  in  July,  1896,  and  suspended  September  22,  1896.  Between 
Grindstone  Greek  and  Tiger  Tail — mouth  of  Forked  Deer  Biver— dis- 
tance about  10  miles,  the  chief  work  was  the  removal  of  trees  carried 
into  the  channel  by  the  caving  in  of  the  banks.  Some  timber  was  very 
large,  extending  across  the  channel,  and  the  removal  made  difficult 
because  of  large  quantities  of  sand  deposited  in  around  the  tree  tops. 
Below  the  mouth  of  Forked  Deer  Biver,  3.8  miles,  from  the  same  cause, 
that  of  caving  banks,  a  large  number  of  snags  accumulated  in  the  chan- 
nel, extending  in  many  places  to  one-third  distance  across  the  channel, 
and  standing  from  2  feet  to  10  feet  above  low  water;  the  top  of  these 
snags  were  sawed  off'  at  about  18  inches  below  low- water  line.  The 
work  done  consisted  of  680  snags  and  428  cords  of  drift  removed; 
1,896  snags  and  37  trees  topped;  514  leaning  trees  cut  down;  and  491 
logs  lying  along  the  banks  cut  up  and  removed  to  avoid  their  being 
carried  into  the  channel  at  high  water.  All  work  has  been  carried  on 
by  the  hired-labor  system,  the  only  method  upon  this  stream  econom- 
ical and  advantageous  to  the  Government  and  the  work.  The  total 
amount  expended  during  the  fiscal  year  ending  June  30, 1897,  was 
$1,540.13,  in  detail,  viz: 

Pay  roUe,  works $979.75 

Pay  roUs,  office ^5.00 

SubBistenoe 124.86 

Trayeling  expenses 87.77 

Fuel,  lights,  etc 10.95 

Boat  repairs 82.60 

Tools  and  repairs 52.23 

Explosives 7.90 

Transportation  and  hauling 14.00 

MisoeUaneouB 5.07 

Total 1,540.18 
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The  fleet  employed  for  the  snagging  consisted  of  two  qnarter  boats 
and  a  barge  fitted  with  a  steam  derrick.  At  times  a  small  extra  barge 
was  nsed  to  carry  away  the  snags  and  logs.  The  shallowness  and  nar- 
rowness of  the  channel  made  the  nse  of  a  steamboat  nneconomical. 
Before  beginning  operations  the  fleet  was  towed  by  hired  steamer  to 
head  of  operations  and  then  was  floated  down  while  working. 

The  commerce  of  this  stream  consists  principally  of  Inmber,  which 
reaches  a  market  on  the  Mississippi  Eiver.  Efibrts  were  made  to  pro- 
core  data  of  the  shipments  dnring  the  present  fiscal  year,  bnt  withoat 
snccess.  The  commerce  of  the  Forked  Deer  Biver.  however,  as  reported, 
passed  throngh  the  lower  waters  of  Obion  Biver,  3 J  miles,  in  its  passage 
to  the  Mississippi. 

Total  unonnt  appropriated $21,000.00 

Amount  expended 15,797.01 

Amount  ayailable 6^202.99 

Money  statement 

July  1. 1896,  balanoe  imexpended $6,748.12 

JoneSOy  1897,  amonnt  expended  during  fiscal  year 1,540.13 

Jvljl,  1897,  balanoe  unexpended 5,202.99 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 2^600.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  i,  1897. 


AppropriatUnu  far  improving  OhUm  Biner,  Tmnmne. 
Aot  of— 

July  18, 1892 $7,600 

August  17,  1894 7,600 

June  8, 1896 6,000 

Total 21,000 


IMi  of  9Uamboat9  (jtUm-wheeV)  plying  on  OhUm  Biver,  Tennesiee. 


Kmim. 

Length. 

Bieedth. 

Deptti. 

Tomuife. 

Clyde 

60 
53 
7L» 

14 
11 
16 

Feet. 
2.6 
4.6 
4.6 

10 

QnMrie 

84.70 

/«m^  Lanffhlin , .         ^ 

28.70 

A  A  a. 

DfPBOVEMENT  OF  FORKED  DEES  BIVEB,  TENNESSEE. 

L  The  Forked  Deer  Biver  and  its  navigable  branches  ran  wholly  in 
the  State  of  Tennessee,  and  are  tributary  to  the  Mississippi  system. 
Examinations  of  these  streams  have  been  made  as  follows: 

1.  Of  ihs  North  Fork  and  Forked  Dter  Biver.— From  Dyenburg  to  mouth  of  the  main 
■treamy  diotanoe  about  29^  miles,  made  in  1873  under  act  of  March  3, 1S73.  (Beport 
Chief  of  Esffineero,  1874.  part  1,  pp.  872>380.) 

t,  Ofike&uth  Fork, — From  Jackson  to  junction  with  North  Fork,  distance  about 
149  muea;  of  the  North  Fork,  from  Collins  to  the  mouth  of  Forked  Dett  ]EU¥W^]iia|ii 
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stream,  distanoe  about  181  milea,  eaeh  made  in  1880  under  act  of  Jime  14,  1880. 

(Report  Chief  of  Engineers,  1881,  pp.  148&-U97.) 

5.  Of  the  North  Fori  below  Dyertburg,  TMn.— Preliminary  examination  made  in  1886 
under  act  of  August  5,  1886.    rReport  Chief  of  Engineers,  1887,  pp.  1494-1495.) 

4.  Of  the  Forked  Deer  Biver,— From  Dyersburg,  Tenn.,  to  its  Junction  with  the  Obion 
River  and  thence  to  the  Mississippi  River,  miMe  in  October,  1894,  act  of  August  17, 
1894.     (Report  Chief  of  Engineers,  1896,  pp.  2265-2275.) 

5,  Survey  of  the  North  Fork  of  Forked  Deer  Biver,  Tenneeaee, — From  Dyersburg  to  the 
main  stream,  thence  to  Obion  River,  made  in  November,  1896,  under  act  of  June  3, 
1896.    (House  Ex.  Doc.  No.  282,  Fifty-fourth  Congress,  second  session.! 

The  ori^nal  condition  of  channel  way,  data  pertaining  tii  original 
project  and  estimates,  expenditures  and  methods  of  work  on  the  main 
stream  and  its  navigable  branches,  are  discussed  in  Beport  of  Chief  of 
Engineers,  1896,  page  1901  et  seq. 

By  act  of  June  3, 1896,  $1,000  were  appropriated  for  ^^maintenance" 
of  the  improved  channel  of  the  Forked  Deer  Biver.  Of  this  amonnt 
(985.36  was  expended  during  the  present  fiscal  year  apon  the  South 
Fork,  as  approved,  removing  surface  obstructions  from  the  channel  for 
a  distance  of  about  27  miles  below  Chestnut  Bluff.  An  expenditure  of 
$15.76,  balance  of  old  appropriation,  was  also  made  in  payment  of  con- 
tingent expenses. 

The  disbursements  are  classed  as  follows: 


PayroUs $830.16 

Traveling  expenses 19.25 

Transportation 7.00 

Bnbslstence 55.35 

Fnel,  hghts, etc 25.20 


Explosives $46.75 

Tools,  rope,  etc 2.65 

Misoellaneons 15.76 


Total 1,001.12 


An  examination  of  the  channel  of  the  South  Fork  was  made  in  July, 
1896,  to  ascertain  what  was  necessary  to  be  done  for  maintenance  of  the 
improved  channel.  Operations  were  begun  October  11  and  suspended 
November  24,  by  reason  of  exhaustion  of  appropriation  for  maintenance. 
Work  done:  Nine  hundred  and  ninety  snags,  56  stumps  and  logs,  and 
391  cords  of  drift  removed;  1,186  snags  topped,  598  leaning  trees  cut 
down,  and  217  logs  lying  along  the  banks  cut  up  to  prevent  their  being 
carried  into  the  channel  at  high  water.  The  work  was  carried  on  in  a 
similar  manner,  and  as  a  measure  of  economy,  with  the  same  working 
force,  boats,  machinery,  etc.,  as  that  above  reported  for  the  Obion  Eiver. 

The  A.  M.  Stevens  Lumber  Company,  of  Dyersburg,  Tenn.,  doing 
business  largely  on  the  North  Fork  and  main  stream,  in  reply  to  the 
inquiry  "What  benefits  have  been  derived  from  the  work  done  and 
what  are  the  prospective  advantages  to  be  derived  by  continuing  the 
improvement,"  states  that  "  the  river  was  navigable  between  Dyers- 
burg and  Mississippi  Kiver  from  January  20  to  June  27, 1897,  and  that 
it  would  be  very  hard  to  estimate  the  benefits  derived  from  the  work 
already  done  on  this  river.  Suffice  it  to  say  that  if  the  work  had  not 
been  done,  by  this  time  the  river  would  most  certainly  have  been  almost 
entirely  impassable,  unless  it  would  be  when  the  river  was  at  flood-tide 
mark." 

Money  statement 

July  1, 1896,  balance  unexpended $1,015.76 

June  30, 1897,  amount  expended  daring  fiscal  year 1,001.12 

July  1, 1897,  balance  unexpended 


14.64 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1899,  for  maintenance 8,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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II.  The  North  or  Middle  Fork  of  Forked  Beer  River j  Tennessee^  from 
Byershurg  to  the  Ohion  River ^  and  from  thence  to  the  Mississippi  River. — 
The  stream  from  Dyersbarg,  Tenn.,  to  the  Mississippi  Biver,  about  33 
miles,  is  locally  known  as  the  Forth  Fork  from  Dyersburg,  Tenn.,  to 
its  junction  with  the  South  Fork,  8^  miles;  thence  to  the  Obion  Kiver 
as  the  Forked  Deer  Eiver,  main  stream,  21  miles;  thence  to  the  Mis- 
sissippi Eiver  as  the  Obion  Biver,  Similes,  and  has  been  heretofore  so 
provided  for  under  sundry  appropriations. 

A  survey  was  made  of  this  stream  from  Dyersburg  to  the  Mississippi 
Biver  in  1894,  and  report  submitted  that  the  stream  can  not  be  made 
navigable  "  all  the  year  by  means  of  open-channel  work,'^  consequently 
no  estimate  nor  project  was  made  for  such  work.  The  general  estimate 
of  $400,000  was  given  in  said  report  for  a  slack- water  system  of  naviga- 
tion.   (Beport  of  Chief  of  Engineers,  1895,  pp.  2265-2275.) 

A  resnrvey  was  made  in  November,  1897,  under  the  provisions  of  act 
of  June  3, 1896.  It  was  recommended  in  the  report  submitting  the  same 
that  the  improvement  of  the  river  between  Dyersburg  and  the  mouth 
be  confined  to  clearing  snags,  shutting  off  basins,  closing  secondary 
channels,  and  aiding  in  the  general  improvement  of  navigation.  (Beport 
published  in  House  Ex.  Doc*  No.  282,  Fifty-fourth  Congress,  second 
session.) 

By  act  of  June  3, 1896,  $5,000  was  appropriated  for  improving  the 
stream  trom  Dyersburg,  Tenn.,  to  the  Mississippi  Biver  under  the  gen- 
eral name  of  the  North  or  Middle  Fork  of  the  Forked  Deer  Biver,  for 
removing  bars  and  shoals,  deepening  the  channel,  and  improving  the 
navigation  of  said  river;  that  is,  channel  work  generally. 

The  project  for  its  expenditure  provides  for  continuing  the  improve- 
ment of  the  North  Fork  and  the  Forked  Deer  Biver — ^main  stream — ^by 
removing  snags,  cypress  knees,  embedded  logs,  drift,  leaning  trees,  and 
other  surface  obstructions,  including  bars  at  the  mouth  of  Forked  Deer 
Biver,  and  bars  and  shoals  at  other  points  in  the  channel,  from  Dyers- 
burg, Tenn.,  to  the  Mississippi  Biver,  about  33  miles,  so  as  to  deepen 
the  channel  and  make  it  navigable  for  small  craft  at  a  3-foot  stage  or 
higher.  This  project  was  approved  July  24, 1896,  based  upon  the  pro- 
visions of  act  of  June  3,  1896.  (Beport  Chief  of  Engineers,  1896,  p. 
1904.) 

No  expenditures  were  made  on  this  work  in  fiscal  year  ending  June 
30, 1896. 

In  the  present  fiscal  year  (1,052.94  has  been  expended  in  clearing 
the  channel,  as  provided  by  act  of  June  3,  1896.  The  disbursements 
are  classed  as  follows: 


Payrolls $889.82 

TrayeliDg  expenses 22.65 

Transportation 3.25 

Subsistence 76.52 

Fuel,  lights,  etc 12.35 


Explosives 

Tools,  rope,  etc . 


$17.95 
80.50 


Total 1,052.94 


Operations  were  begun  September  23  and  suspended  October  11. 
Work  commenced  by  blasting  out  the  sunken  logs  and  trees  that  formed 
a  bar  at  the  mouth  of  the  Forked  Deer  Biver,  thence  moving  up  the 
main  stream  to  mouth  of  South  Fork,  about  21  miles,  clearing  the  chan- 
nel of  snags,  leaning  trees,  and  surface  obstructions  generally.  The 
lower  reaches  of  the  river  were  greatly  obstructed  by  a  continuous 
mass  of  drift,  logs,  stumps,  etc.,  requiring  explosives  to  remove  them. 

Work  done. — Two  hundred  and  seventy  snags  and  26  stumps  and 
logs  blasted  and  removed;  745  snags  topped;  46  leaning  trees  cut  down, 
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and  59  logs  lying  along  the  banks  cnt  np  to  prevent  their  being  carried 
into  the  channel  at  high  water. 

The  commerce  to  be  benefited  consists  principally  of  rafting  logs 
and  moving  lumber  to  and  from  sawmills.  Some  live  stock  and  general 
merchandise  also  reach  a  market  by  way  of  the  river. 

Money  statemenU 

July  1, 1896,  balance  unexpended $5,000.00 

June  SO,  1S97,  amount  expended  during  fiscal  year 1, 062. 94 

July  1, 1897,  balance  unexpended •••• 8;947.06 


AppropnaUom  for  improving  Forked  Deer  Biver,  Tmneeeee,  and  it$  navigdbU  hran6lm. 

By  act  of— 

AujjuBt  2, 1882,  for  South  Fork $8,000 

Julys,  1884,for  South  Fork 2,000 

August  5, 1886,  for  South  Fork 6,000 

August  11, 1888,  for  South  Fork 2,600 

August  11, 1888,  for  North  Fork 4,600 

August  11, 1888,  for  main  river 2,500 

September  19, 1890,  for  North  Fork  and  main  river 2,600 

July  IS,  1892,  for  Forked  Deer  River  (completing  improvement) 8^  000 

Total,  to  complete  project 25,000 

June  3, 1896,  for  Forked  Deer  River  (for  maintenance) 1, 000 

Jane  3, 1896,  for  North  or  Middle  Fork,  firom  Dyersburg  to  Mississippi 
River 6,000 

Total  appropriated 81,000 


OOMMXRCIA.L  8TATISTIC8. 

Forked  Deer  Biver,  Tennessee,  from  July  1, 1896,  to  June  SO,  1SS7. 

TODB. 

Cattle 185 

Horses  and  mules 90 

Hogs 15 

Lumber , 80,000 

General  merchandise. 18 

Total  tonnage 

Estimated  value,  $59,500. 

List  ofsteamhoais  navigating  Forked  Deer  River,  Tenneseee. 


Kame. 


Length. 


BnsdUi. 


Depth. 


Tomuife. 


Jemes  LAngbUn . 
Mery  Louie*..... 


Feet. 
71.6 
51 


F&et. 
16 
16 


FmL 
4.6 
S 


a  76 

0.90 


A  A  3. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  EENTUGKT. 

A  general  description  of  this  stream  and  of  the  character  of  its 
obstructions  generf^ly,  with  a  statement  as  to  efforts  made  for  its 
improvement  from  1830  to  1840,  also  a  detailed  statement  of  the  exam- 
inations and  surveys  made  by  the  United  States  from  1870  to  1880| 
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which  formed  the  basis  ander  which  work  was  carried  on  nntil  the 
adoption  of  the  present  projects  for  improvement  below  and  above 
Nashville,  are  given  in  Eeport  of  Chief  of  Engineers,  1896,  page  1905 
et  seq. 
The  original  project  provides  for  channel  work  as  follows: 

To  exoavate  the  ban  and  rock  ledges  to  gjet  an  additional  depth  of  water,  to  contract 
the  waterways  in  places  to  get  the  requisite  depth,  to  remove  snags  and  bowlders 
from  the  main  channel,  and  to  restrain  tributary  streams  in  well-determined  chan- 
nels at  their  Junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  at  the  junction  of  the 
Gnmberland  Hiver  with  the  Ohio  Eiver  a  Board  of  Engineer  Officers 
recommended  the  constrnction  of  a  dike  near  Smithland,  Ky.,  at  an 
estimated  cost  of  (129,600.  (Report  of  Chief  of  Engineers,  1888,  pp. 
1626-1632,)  The  river  and  harbor  act  of  September  19, 1890,  allotted 
$30,000  from  the  appropriation  for  improving  Cumberland  Eiver  below 
Kashville,  to  be  expended  in  improving  the  month  of  the  river  as 
recommended. 

The  dike  as  at  present  constructed,  however,  secures  the  object  sought 
after;  that  is,  the  passage  from  the  Cumberland  Eiver  to  the  Ohio. 
Bars  form  in  the  Ohio  Eiver  opposite  the  mouth  beyond  the  end  of  the 
dike.  These  bars  shift  continually,  but  there  has  never  been  any  dif- 
ficulty in  passing  from  one  river  to  the  other  since  the  dike  has  been 
completed,  while  previously  the  mouth  was  often  closed  while  each  river 
remained  navigable.  It  seems  probable  that  some  time  the  gap  in  the 
dike  will  have  to  be  protected.  With  that  in  view  and  also  to  ascer- 
tain effect  of  dike,  surveys  have  been  made  each  year  to  determine  the 
changes  that  occur.  Up  to  the  present  no  cutting  of  the  towhead  has 
taken  place.  It  is  suggested  that  if  this  happens,  it  would  be  well  to 
cover  the  gap  with  a  layer  several  feet  thick  of  broken  stone  extended 
in  front  of  the  line  of  the  dike,  so  that  as  the  bank  cuts  away  the  stone 
will  fall  in  and  make  a  protection.  It  is  also  possible  that  Cumberland 
Island  will  have  to  be  further  protected. 

The  present  condition  is,  however,  that  for  an  expenditure  of  $23,716.71 
the  results  sought  for  under  a  project  estimated  at  $129,600  have  been 
obtained. 

A  resurvey  of  the  mouth  of  the  river  was  made  in  November,  1896, 
under  the  provisions  of  act  of  June  3, 1896.  (House  Doc.  No.  283,  Fifty- 
fourth  Congress,  second  session.) 

Under  the  old  project  and  estimates  thirteen  appropriations  were 
made  from  1871  to  1890,  aggregating  $305,000,  the  expenditure  of  which 
in  open  channel  work  has  resulted  in  lengthening  the  season  of  navi- 
gation, by  giving  an  increased  depth  at  low  water,  combined  with 
greater  security  in  the  passage  of  various  obstructions. 

The  existing  project  for  improving  the  river  below  Nashville  consists 
of  (1)  the  extension  of  the  lock  and  dam  system  of  the  Upper  Cum- 
berland to  the  lower  river  by  the  construction  of  7  locks  and  dams, 
extending  from  near  the  mouth  of  Harpeth  Eiver  (Lock  A)  to  Big 
Eddy  Shoals  (Lock  G),  the  lock  chambers  to  be  each  280  feet  available 
length  by  52  feet  width,  the  lifts  of  the  locks  varying  from  8J  to  llj 
feet,  aggregating  about  70  feet;  (2)  of  the  improvement  of  the  Ken- 
tucky Chute  at  mouth  of  river,  as  recommended  by  Board  of  Engineer 
Officers  June  16,  1888  (Eeport  of  Chief  of  Engineers,  1888,  p.  1628); 
{3)  of  the  channel  work  necessary  below  Lock  G,  between  Big  Eddy 
Shoals  and  mouth  of  river;  and  (4)  snagging  and  removal  of  surface 
obstructions  below  Nashville.  Total  estimate  of  costof  entire  improve- 
ment, $1,964,500.    (Eeport  of  Chief  of  Engineers,  1890,  pp.  2151-2161.) 
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The  act  of  Jnly  13,  1892,  appropriated  $40,000  for  continaing  the 
improvement,  inclnding  the  moath  of  the  river,  and  ^^that  $10,000  of 
this  snm,  or  so  ranch  thereof  as  may  be  necessary,  shall  be  available 
for  acquiring  site  and  locating  lock  and  dam  near  the  month  of  Harpeth 
River,  Tennessee."  This  provision  forms  the  initial  appropriation  for 
operations  nnder  the  project  or  plan  as  above  stated. 

Harpetb  Shoals  are  the  most  formidable  obstruction  to  the  navigation 
of  the  Lower  Cumberland,  and  to  overcome  this  obstacle  tbe  present 
project  has  in  view  that  the  lock  and  dam  near  the  month  of  Harpeth 
Kiver,  41^  miles  below  Nashville,  be  pressed  to  completion  as  rapidly 
as  possible. 

The  total  amount  expended  nnder  the  present  project  at  the  close  of 
tbe  fiscal  year  ending  Jnne  30, 1896,  was  $43,148.94.  These  funds  were 
applied  to  tbe  purchases  of  sites  of  lock  and  abutment  of  Dam  A;  tbe 
erection  of  temporary  buildings,  and  of  cofferdam,  700  feet  long,  with 
riprap  protection  at  its  junction  with  bank;  the  excavation  of  lock 
cbaml>er  to  tbe  extent  advisable  before  the  laying  of  the  lock  masonry; 
the  clearing  of  lock  site,  right  of  way,  and  bank  at  the  lock  approaches; 
removing  surface  obstructions  below  Nashville. 

During  tbe  fiscal  year  ending  June  30, 1897,  $19,991.73  was  expended, 
of  which  $1,302.22  was  applied  to  open  channel  work. 

Tbe  disbursements  are  classified  as  follows: 

Temporary  buildings $427. 01 

Tramway 584.13 

Explosives 203.25 

Office  rent  and  supplies 424 .  88 

Miscellaneous 205. 79 


Payrolls $13,652.23 

Traveling  expenses 41.58 

SnhftiMtence 1,735.01 

Fuel,  lifihts,  eto 1,323.68 

Repairs  of  steamboats,  barges, 

etc 369.04 

Tools,  machinery,  etc 1,025.13 


Total 19,991.73 


Gbannel  work  was  be^un  on  September  12,  with  the  same  fleet  that 
was  used  on  tbe  Cumberland  Kiver  above  Nashville.  The  work  con- 
sisted mainly  in  thoroughly  clearing  tbe  channel  of  surface  obstructions 
from  Kashville  to  mouth  of  river,  191  miles.  At  Dover,  a  channel  was 
cut  with  scrapers  tbrough  a  gravel  bar,  and  a  riprap  dam  built  of  logs 
and  stone.    Work  was  suspended  October  31. 

In  August,  a  survey  party  was  organized  to  make  examination  of 
tbe  river  baving  in  view  the  selection  of  a  suitable  location  for  tbe  sites 
of  lock  and  abutment  of  Dam  B,  tbe  second  lock  of  tbe  series  below 
Nashville.  Necessary  lines  of  soundings  and  test  borings  were  m»de 
in  river  between  Lock  A  and  Hollingswortb  Landing,  about  9^  miles 
below  Lock  A,  or  51  miles  below  Nashville.  Tbe  topography  of  tbe 
banks  of  tbe  river  was  also  taken  at  this  point,  which  has  been  selected, 
and  will  be  recommended  for  approval,  as  tbe  sites  for  lock  and  abutment 
of  Dam  B;  tbe  lock  site  selected  is  on  tbe  left  bank.  Property  lines 
were  also  located  at  both  sites,  and  permanent  bubs  placed  on  base  line 
and  at  land  corners.  A  bench  mark  was  establisbed  on  left  bank  below 
Coxs  Brancb,  and  three  on  left  bank  at  lock  site.  The  sites  having 
been  selected,  tbe  survey  party  returned  to  Lock  A.  The  map  of  pro- 
posed sites  of  Lock  and  Abutment  B  is  not  yet  completed,  but  will  be 
submitted  at  an  early  day. 

At  Lock  A:  Built  a  crib  pier  above  cofferdam  and  erected  derrick  on 
same  for  unloading  supplies;  quarried  50  yards  stone  for  filling  pier 
crib;  placed  paving  on  bank  at  bead  of  cofferdam;  cleared* boat  chan- 
nel, 5  stumps,  2  snags,  and  1  log  taken  out ;  set  up  traveler  and  derricks 
for  bandling  stone;  built  tramway  and  incline  for  transporting  stone. 
In  March,  opening  quarry  and  quarrying  stone  for  lock  walls,  which 
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work  was  in  progress  at  the  close  of  the  fiscal  year;  quarry  stripped, 
5,526  cable  yards;  stone  quarried  for  masonry,  4,571  cubic  yards;  of 
this  stone  956^  cubic  yards  has  been  delivered  at  lock,  etc.  Painted 
U.  S.  S.  Weitzel  and  place<l  new  turntable  in  position  on  U.  S.  dredge 
Cumberland.    The  work  done  was  largely  of  a  preparatory  character. 

The  work  done  during  the  fiscal  year  has  not  actually  increased  the 
availability  or  adaptability  of  the  improvement  for  the  purposes  of  nav- 
igation and  commejrce,  and  it  cannot  be  so  increased  until  Lock  A  is 
completed  and  operated,  but  thechannel  has  been  cleared  of  snags,  etc, 
that  form  from  year  to  year. 

The  cost  of  maintenance  of  the  river  below  Fashville  in  its  present 
condition  is  estimated  at  about  $5,000  per  annum.  As  each  lock  is 
completed  the  cost  will  be  increased  from  $4,000  to  $i»,000  per  lock. 
When  the  whole  system  of  six  locks  is  completed,  including  the  chan- 
nel work  to  be  done  each  year  below  the  locks,  and  to  maintain  con- 
nection with  the  Ohio  River,  the  probable  cost  of  maintenance  will  be 
about  $50,000  per  annum. 

The  commerce  of  the  Lower  Cumberland  River  during  the  fiscal  year, 
80  far  as  could  be  ascertained,  consisted  principally  of  grain,  tobacco, 
sand,  lumber,  bricks,  salt,  staves,  and  general  merchandise,  aggregating 
32,703  tons,  having  an  estimated  value  of  $1,512,637.50. 

The  estimate  of  cost  of  improviDg  Gnmberland  River  below  NashvUle^ 

in  accordance  with  existing  project $1,964,600.00 

Amount  appropriated  under  existing  project. 150, 000. 00 

Amonnt  expended  under  existing  project;  including  outstanding  in- 
debtedneM 66,420.77 

Money  statement 

July  1, 1896,  balance  unexpended $106,851.06 

JuB e  90, 18S^,  amonnt  expended  during  fiscal  year 19, 991. 73 

Jnly  1, 1897,  balance  unexpended 86,859.33 

Jnly  1,1897,  outstanding  liabilities 3,280.10 

Joly  1;  1897,  balance  available 83,579.23 

'  Amount  (estimated)  required  for  completion  of  existing  project 1, 814, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 ©00,000.00 

Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


2.   ABOVE    NASHVILLE    (497  MILES),  PROM    NASHVILLE    TO    CUMBER- 
LAND FORD. 

A  general  description  of  tbe  Up])er  Cumberland,  from  Nashville  to 
Cumberland  Ford  (Pineville),  and  of  tbe  character  of  its  obatractions, 
the  seven  appropriations  made  from  187G  to  1884  for  its  improvement  in 
specdfled  sections,  aggregating  tbe  snm  of  $346,000,  are  given  in  Report 
of  Chief  of  Engineers,  1896,  pages  1907-1908. 

The  disbursements  incident  to  tbe  works  above  Nashville  under  tbe 
above-named  appropriations  were  from  March,  1877,  to  December,  1887, 
and  the  work  done  consisted  of  clearing  the  channel  of  snags  and  other 
surface  obstructions,  in  deepening  the  channel  by  excavation  over  the 
worst  shoals,  and  the  construction  of  wing  dams,  and  has  resulted  in 
obtaining  an  increased  depth  at  several  of  the  principal  obstructions, 
and  thus  secariug  each  year  a  longer  and  safer  period  of  navigation. 
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FROM    NASHVILLE  TO  THE  HEAD  OF  SMITH  SHOALS,  MOITTH  OF 
ROCKCASTLE  RIYER,  957  MILES. 

The  instrameDtal  surveys  of  1882  and  1883,  with  accompanjring  esti- 
mates (Report  of  Chief  of  Engineers,  1884,  p.  1663  et  seq.),  famish  the 
basis  of  the  present  project  for  the  radical  improvement  of  the  Cum- 
berland River  above  Nashville. 

The  project  originally  provided  for  the  constraction  of  23  locks  and 
dams  t^tween  Nashville,  Tenn.,  and  Bornside,  Ky.^  and  of  7  locks  and 
2  dams  at  Smith  Shoals,  using  the  river  itself  as  a  canal,  1  dam  at  Mill 
Shoals  and  the  other  at  or  near  Sbadowen  Shoals,  at  an  estimated  cost 
of  94,077,922.  The  project  stated  that  the  23  locks  between  Nashville, 
Tenn.,  and  Burnside,  Ky.,  ^^  should  be  about  60  feet  wide  and  250  feet 
between  miter  sills,  though  perhaps  smaller  dimensions  would  answer 
the  purpose"  (Report  Chief  of  Engineers,  1884,  p.  1664),  and  that  the 
dimensions  of  the  7  locks  at  Smith  Shoals  were  to  be  ^'55  by  140  feet 
in  the  chamber."    (Report  Chief  of  Engineers,  Ls«SJ,  p.  1864.) 

This  project  was  modified  by  enlarging  the  locks  to  280  feet  long  by 
52  feet  wide,  and  having  from  10  to  12  feet  lift,  and  by  increasing  the 
channel  depth  to  6^  feet,  thus  providing  for  a  minimum  navigation  of  6 
feet  instead  of  4  feet,  and  further  by  reducing  the  number  of  locks  in 
the  Smith  Shoals  section  to  6.  (Reports  of  Chief  of  Engineers,  1888, 
p.  1623;  1891,  p.  2270;  B.  D.  6727, 1890 ;  E.  D.  12000, 1895.) 

The  present  project,  therefore,*  provides  for  the  radical  improvement 
of  the  river  from  Nashville  to  the  head  of  Smith  Shoals,  mouth  of  Rock- 
castle River,  Kentucky,  357  miles,  by  a  complete  system  of  lockage, 
consisting  of  30  locks  and  dams,  if  this  number  be  necessary,  23  below 
Burnside,  Ky.,  and  6  above  that  point  (the  Smith  Shoals  system)  with 
a  view  to  secure  a  minimum  channel  depth  of  6  feet,  locks  to  be  280 
feet  long,  52  feet  wide,  and  from  10  to  12  feet  lifb,  at  an  estimated  cost 
of  $8,500,000.    (Report  of  Chief  of  Engineers,  1896,  p.  1916.) 

The  act  of  June  3, 1896,  provides  for  the  completion  of  the  whole  or 
any  part  of  locks  numbered  5,  6,  and  7  under  the  continuing  contract 
system,  or  otherwise  than  by  contract,  not  to  exceed  in  the  aggregate 
$600,000,  subject  to  the  limitations  as  to  payments  enacted  in  section  5 
of  said  act.  The  sundry  civil  act  of  June  4,  1897,  appropriates  the 
sum  of  $350,000  to  meet  payments  incurred  within  the  limits  authorized 
by  law  on  account  of  Locks  Nos.  5,  6,  and  7. 

The  act  of  June  3,  1896,  appropriates  $20,000  for  purchasing  sites  for 
Locks  and  Dams  Nos.  21  and  22,  in  Kentucky,  and  in  laying  masonry 
for  the  same.  In  the  interests  of  the  improvement  generally,  it  is  pref- 
erable that  the  masonry  of  Lock  No.  21  be  first  pressed  to  completion ; 
therefore  the  amount  available,  after  paying  for  the  sites  required  for 
both  locks  and  abutments  of  dams,  can  be  best  applied  in  clearing  sites, 
building  cofferdam,  and  preparing  foundation  tor  the  walls  of  hSck  No. 
21,  and  in  payment  of  the  contingent  expenses  pertaining  to  the  work. 

Seven  appropriations  have  been  made  for  this  work  under  the  present 
project,  aggregating  the  sum  of  $1,345,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1896,  was  $853,326.74,  of  which  sum,  $18,506.76,  was  expended  on 
account  of  the  Smith  Shoals  section.  The  application  of  this  expendi- 
ture is  set  forth  in  Reportof  Chief  of  Engineers,  1896,  pages  191:^-1915. 

The  total  amount  expended  during  the  fiscal  year  ending  June  30, 
1897,  was  $78,692.41,  of  which  $859.68  was  expended  on  account  of 
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Smith  Shoals  section, 
follows: 


These  disbursements  have  been  classed  as 


LookNo.  1 $70.60 

LockNo.2 47,454.42 

LookNo.  S 304.75 

LookNo.  4 771.13 

Lock  No.  5 17,936.88 

LookNo.  6 92.92 

LookNo.  7 •. 1,542.17 

Lock  No.  8 120.00 

LockNo.21 117.25 


LookNo.  22 $295.80 

Steamer  Weiizel 1,843.40 

Steamer  ^KMito 1,126.10 

Repairs ;  barges,  eto 122. 25 

Omoe  and  general  expenses  ...  4, 51 1 .  63 

Smith  Shoals 859.68 

Channel  work 1,523.53 

Total 78,692.41 


Lock  1  {2.5  miles  below  Ifashville), — ^Masonry  of  lock  and  abutment  of 
dam  being  completed,  no  work  was  done  dnring  the  fiscal  year  other 
than  watching  and  taking  care  of  lock  keei)ers'  house  and  engineer 
property. 

Lock  2  {9  miles  above  Nashville). — Stone  for  lock  walls  received  under 
contract,  1,908.14  cubic  yards;  masonry  of  lock  completed  October  26, 
containing  12,815.5  cubic  yards,  of  which  6,922  cubic  yards  was  laid  in 
present  fiscal  year;  12,758  cubic  yards  of  earth  excavated  and  placed 
behind  land  wall;  quarry  stripped,  1,010  cubic  yards;  stone  quarried 
and  used  riprapping  and  sloping  banks,  1,636.4  cubic  yards;  bank  rip- 
rapped,  2,092  square  yards;  erected  stone  crusher;  crushed  1,387.4  cubic 
yards  stone  for  riprap ;  mud  excavated  from  lock  pit,  1,223  cubic  yards ; 
excavated  for  foundation  for  retaining  crib  work,  1,235  cubic  yards; 
sunk  crib  work  to  bed  rock,  130  feet  from  lower  end  of  land  wall;  filled 
crib  with  stone,  to  prevent  bank  slipping  when  lower  approach  is 
dredged:  received  1,175  cubic  yards  sand  and  316  cubic  yards  of  gravel 
and  used  same  in  concrete  for  filling  interstices  in  masonry.  The  con- 
tract of  Petitdidier  &  Allen  for  ftirnishing  stone  for  masonry  of  Lock 
Ko.  2  was  completed  under  its  terms,  October  1, 1896.  Total  payments 
made,  $60,783.81.  Stone  delivered  during  present  fiscal  year,  1,908.14 
cubic  yards;  cost,  $8,723.62.  The  contract  prices  per  cubic  yard  deliv- 
ered on  barges  were  as  follows:  Hollow  quoins,  $21;  sills,  $15.50; 
special  stones  and  coping,  $13.50;  pointed  face,  $10;  squared-faced 
rubble,  $4.50;  backing,  $3. 

Lock  3  (26  miles  above  NashviUe). — ^Active  operations  suspended 
August  15, 1895.    Engineer  property  and  works  in  care  of  watchman. 

Lock  4  {44  3-4  miles  above  Nashville). — ^Loaded  and  moved.machinery, 
etc.,  for  use  at  Lock  5;  engineer  property  and  works  in  care  of  watch- 
man. 

Lock  5  (72  miles  above  Nashville). — Operations  were  carried  on  from 
July  to  February,  and  again  resumed  in  June.  The  work  consisted 
principally  of  laying  concrete  floor  in  lock  chamber,  in  accordance  with 
the  plan  of  Board  of  Engineer  Officers,  August  26,  1896,  approved 
September  2, 1896.  (Eeport  of  Chief  of  Engineers,  1896,  pp.  1916-1917.) 
Miscellaneous  work:  Sand,  519  cubic  yards,  and  gravel,  1,052.8  cubic 
yards  for  concrete,  received;  stone  quarried,  1,717  cubic  yards:  stone 
boated,  1,309  cubic  yards;  concrete  laid  in  foundation,  1,495.3  cubic 
yards;  350  cubic  yards  of  mud  taken  from  lock  pit;  194  cubic  yards  of 
rock  removed  from  drain  ditch  and  pump  wells  in  pit;  surplus  stone 
received  from  Lock  No.  2,  2,546.72  cubic  yards;  grading  and  building 
incline  for  moving  stone;  fencing  United  States  lands;  cleaning  up 
machinery;  repairing  barges,  etc.  Advertisement  was  made  for  bids 
to  be  opened  March  10, 1897,  for  supplying  stone  for  masonry  of  this 
lock.  Only  one  bid  was  received — ^that  of  G.  W.  Walker,  of  Lithonia, 
SNa  97 140 
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Ga.,  aggregating  $238,958.14.  This  bid  was  rejected  as  excessive. 
Authority  was  then  granted  to  procure  the  stone  for  Lock  Fo.  5  by 
purchase  under  existing  law  and  regulations. 

Lock  6  (89  J)  miles  above  Nashville). — Bids  were  opened  April  12, 1897, 
for  construction  of  lock  and  abutment  of  dam.  The  lowest  bidder  was 
the  McArthur  Brothers  Company,  of  Chicago,  111.,  to  whom  the  work 
was  awarded,  and  contract  entered  into  May  4,  1897,  approved  June 
22, 1897,  the  total  consideration  of  the  contract  being  $164,871.25.  The 
api)roved  project  for  the  expenditure  of  the  $350,000  appropriated*by 
sundry  civil  act  of  June  4, 1897,  provides  that  $130,000  thereof  shall 
be  applied  to  payment  under  said  contract. 

Lock  7  (106.6  miles  above  Nashville). — The  title  to  lock  site  and  right 
of  way  has  been  vested  in  the  United  States  by  decree  of  the  district 
court  of  the  United  States  for  the  middle  district  of  Tennessee,  and 
value  assessed — $1,000 — paid  into  said  court.  That  part  of  the  abutment 
site  on  the  main  land  has  been  purchased  by  the  United  States,  but  a 
small  piece  on  Chambers  Island  has  yet  to  be  obtained,  and  condemna- 
tion proceedings  are  pending  to  acquire  the  same.  Bids  were  opened 
April  12,  1897,  for  construction  of  lock  and  abutment  of  dam.  McAr- 
thur Brothers  Company,  of  Chicago,  111.,  was  the  lowest  bidder,  and 
contract  was  entered  into  with  said  firm  May  4, 1897,  approved  June 
22,  1897,  the  total  consideration  of  said  contract  being  $181,(>89.50. 
The  sum  of  $130,000  is  to  be  applied  to  payments  under  said  contract 
for  the  same  reasons  given  under  Lock  No.  6. 

Lock  21  {206\  miles  above  Nashville  and  28^  miles  below  Burnside^ 
Ky). — Lands  condemned  for  sites  of  lock  and  abutment  of  dam;  tran- 
script of  proceedings  now  awaiting  action  of  the  Department  of  Justice. 

Lock  22  (320\  miles  above  Nashville  and  4%  miles  below  Burnside. 
Ky). — Site  for  abutment  has  been  purchased  at  a  cost  of  $250,  and 
conveyed  to  the  United  States ;  lands  for  lock  site  condemned  and  await- 
ing action  of  the  Department  of  Justice. 

By  act  of  June  3, 1896,  the  sum  of  $20,000  was  appropriated  specif- 
ically for  purchasing  sites,  and  laying  masonry  of  Locks  and  Dams  Nos. 
21  and  22.  In  view  of  the  small  amount  of  funds  available  and  in  the 
interest  of  the  works  generally  it  is  i)referable,  after  paying  for  the 
sites  for  both  locks,  that  the  masonry  of  Lock  No.  21  be  first  pressed  to 
completion. 

The  U.  S'.  steamers  Weitzel  and  Susette  were  employed  during  the 
fiscal  year  towing  stone  from  quarry  near  Nashville  t^  Lock  2,  and  mov- 
ing heavy  su])plies,  coal,  machinery,  lumber,  etc.,  needed  for  the  several 
works  of  lock  construction. 

Channel  work  was  in  progress  at  Cloyds  Landing  at  the  beginning 
of  the  fiscal  year,  and  was  carried  on  downstream,  reaching;  Nashville 
September  10.  There  were  removed  6ii3  snags  and  1,061  leaning  trees 
from  the  reach  of  river  worked  over —distance  about  232  miles.  The 
method  used  for  snagging  was  that  which  experience  has  proven  most 
satisfactory  and  economical  in  the  Cumberland  Kiver.  The  distance  to 
be  gone  over  is,  including  above  and  below  Nashville,  about  500  miles, 
and  the  time  between  stages  of  the  river  too  high  to  work  and  very  low- 
stages  is  short,  so  that  boats  drawing  very  little  water  must  be  used  so 
as  to  work  during  low  stages.  The  outfit  consisted  of  a  small  steamer, 
the  John  Phoenix,  and  a  strongly  built  barge,  having  at  one  end  an  A 
frame,  with  steam  hoisting  arrangements,  and  on  the  other  end  the 
quarters  for  crew.  The  head  of  the  barge,  on  which  is  the  A  frame,  is 
built  without  rake.  A  short  rake  extending  a  few  inches  above  the 
water  would,  however,  facilitate  towing. 
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A  derrick  handles  material^  eapecially  that  from  the  side,  more  readily 
than  an  A  frame,  but  the  latter  was  preferred  on  account  of  streng^th. 
Dynamite  was  used  for  the  larger  snags,  and  all  obstructions  met  with 
were  successfully  removed. 

Smith  ShoalSj  Kentucky. — The  improvement  of  these  shoals  by  locks 
and  dams  forms  a  part  of  the  existing  project  for  the  canalization  of 
the  river  above  Nashville;  the  Smith  Shoals  system  consisting  of  seven 
locks  and  dams  between  Burnside,  Ey.,  and  mouth  of  Bock  Oastle 
Kiver.  (Report  Chief  of  Engineers,  1891,  p.  2270.)  It  has  been  ascer- 
tained that  the  seven  locks  will  not  be  necessary,  owing  to  an  increase 
of  lift  in  the  other  locks,  which  is  rendered  advisable  by  reason  of  the 
small  river  discharge  at  low  water  not  permitting  of  any  material  loss 
during  the  season  of  navigation;  also,  simplicity  of  operation  and 
maintenance  at  the  rather  inaccessible  locations  necessarily  selected 
for  the  lock  sites.  The  project  has  therefore  been  modified,  reducing 
the  number  of  locks  to  six;  modification  approved  August  12, 1895. 

Amonnt allotted  '*  at  Smith  Shoals/'  act  of  September  19, 1890. .  $50, 000. 00 

Less  amount  made  available  for  expenditure  under  the  approved 
project  for  the  general  improvement  of  Cumberland  River 
above  Nashville,  Tenn.,  by  authority  of  Secretary  of  War, 

September  1,  1886 30,000,00 

$20,000.00 

Amonnt  allotted  <'  above  Burnside/'  act  of  July  13, 1892 5, 000. 00 

Amount  allotted  '<  above  Burnside,^'  act  of  August  17, 1894 5, 000.00 

Total  allotted ; 30,000.00 

Amount  expended  to  June  30,  1896 $18,506.76 

Amount  expended  durinsr  fiscal  year  endine  June  30, 1897 859. 68 

19,366.44 

Amount  available  July  1,1897 10,633.56 

The  allotments  by  act  of  July  13, 1892,  and  August  17, 1894,  provided 
that  $5,000  of  each  of  said  general  appropriations  may  be  used  in  the 
improvement  of  the  river  above  the  town  of  Burnside.  It  was  recom- 
mended and  approved  that  these  sums  be  applied  to  the  Smith  Shoals 
system  of  lockage,  as  projected  <' above  Burnside." 

During  the  present  fiscal  year,  abstracts  of  title  have  been  obtained 
oovering  the  lands  required  by  the  United  States  for  sites  for  locks  and 
abutments  of  dams  Nos.  1  to  6,  and  correspondence  having  in  view  the 
acquiring  of  said  lands  either  by  voluntary  purchase  or  condemnation, 
as  authorized,  is  pending,  and  action  will  be  taken  in  the  matter  during 
the  next  fiscal  year.  The  disbursements  made,  $859.08,  were  on  account 
of  authorized  and  miscellaneous  contingent  expenses. 

The  field  and  office  work  pertaining  to  the  surveys  of  the  sites  for 
the  locks  and  dams  forming  part  of  the  projects  for  canalization  of  the 
Cumberland  Biver  from  the  mouth  of  Harpeth  Biver  on  the  Cumber- 
land Biver,  below  Nashville,  to  the  head  of  Smith  Shoals,  mouth  of 
Bock  Castle  Biver,  including  the  work  of  lock  construction  in  prog- 
ress, has  been  and  now  is  under  the  efficient  immediate  management  of 
Mr.  J.  S.  Walker,  principal  assistant  engineer. 

The  amount  herein  below  estimated  for  continuing  the  work  above 
Nashville  under  the  present  project — $1,000,000 — can  be  profitably 
expended  in  building  abutments  at  Dams  Kos.  2, 3, 4,  and  5,  construct- 
ing permanent  dams,  placing  lock  gates  and  maneuvering  appliances, 
etc.,  at  Locks  Nos.  1  to  7,  inclusive,  excavating  approaches  to  said  locks 
where  necessary,  and  reducing  by  dredging  submerged  bars  in  the 
X)ools  so  as  to  secure  the  required  minimum  depth  of  6^  feet  navigation, 
liaving  in  view  the  opening  up  to  commerce  by  canalization  of  the  river 
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to  West  PoiQt,  about  125  miles  above  Nashville,  or  aboat  9  miles  above 
moath  of  Ganey  Fork  River;  also  iu  oonstractioa  of  Locks  Nos.  21  and 
22,  in  Kentucky,  immediately  below  Burnside. 

So  far  as  reports  have  been  received  the  commerce  of  the  Upper 
Oumberlaud  Biver  below  Burnside  during  the  fiscal  year  ending  flune 
ao,  1897,  aggregated  54,994  tons,  at  an  estimated  value  of  $3,067,675, 
and  above  Burnside,  passing  Smith  Shoals,  27,681  tons,  the  estimate 
value  of  which  was  not  reported. 

Estimate  for  improving  Cumberland  River  from  Nashville  to  head  of 
Smith  ShoalSy  mouth  of  Rock  Castle  River,  Ky.,  under  project  for 

canalization $8»  600, 000. 00 

Amount  appropriated 1,345,000.00 

Amount  expended  to  June  30, 1897 932,019.15 

Outstanding  liabilities  to  June  30,  1897 2,682.98 

Amount  covered  by  uncompleted  contracts  to  June  30,  1897 260, 000. 00 

Money  statement. 

Jnly  1,  1896,  balance  unexpended $141,673.26 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 350, 000. 00 

491,673.26 
June  30, 1897,  amount  expended  dnring  fiscal  year 78, 692.41 

July  1, 1897, balance  unexpended 412,960.85 

July  1,  1897,  outstanding  liabilities $2,082.93 

Jnly  1, 1897,  amount  covered  by  uncompleted  contracts 260, 000. 00 

262,682.93 

July  1, 1897,  balance  available 150,297.92 

'  Amount  (estimated)  required  for  completion  of  existing  project 7, 155, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 '. 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPHIATIONS. 

Improving  Chumberland  Biver,  Tennesiee  and  Kentuokif,  general  river ,  18S9  to  18S8» 

Act  of— 

July  17, 1832 $30,000 

June  28, 1834 30,000 

July  7,  1836 20,<X)0 

March  3, 1837 55,000 

Jnly  7,  1838 20,000 

Total 155,000 

Improving  Cumberland  Biver  heloto  Nashville,  Tenn* 
[Under  old  projects  for  open-chuinel  work  from  1871  to  1880.] 


Act  of- 

March  3,1871 $30,000 

June  10,1872 20,000 

March  3,1873 25,000 

March  3,1875 25,000 

June  18,1878 45,000 

March  3,1879 40,000 

June  14,1880 20,000 

March  3,1881 15,000 


Act  of— 

August5,1882 $15,000 

July  5,1884 7,500 

August  5, 1886 12,500 

August  11, 1888 10,000 

September  1^,  1890 40,000 


Total 305,000 

[Under  new  project  for  locks  and  dAms,  fh>ni  1892  to  1897.] 
Act  of— 

July  13, 1892 $40,000 

August  17,  1894 30,000 

June  3, 1896 80,000 

Total 150,000 
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Improving  Cumberland  River  ab&ve  Na$hvilU,  Tenn.,  under  original  pr&jeoU  for  open^ 
channel  work,  from  1876  to  1884. 


Act  of— 

Ang.  14,1876. 

June  18, 1878. 

Mar.  8, 1879. 

June  14, 1880. 

1.  NMhyille  to  Eentacky  line 

$15,000 

10,000 

25,000 

2,000 

$20,000 
8,000 
30,000 
2.000 

$18,000 
6,000 
15,000 

$15,000 
10,000 

2.  Kentucky  line  to  Smith  Shoals 

3.  Smith  Shoala 

20,000 

4.  Smith  Shoals  to  Falls  of  Cumberland 

Total 

52,000 

60,000 

89,000 

46.000 

Act  of- 

Geographical  division. 

Mar.  8, 1881. 

Ang.2.1882. 

Jnly5,1884. 

TotaL 

1.  Kashyilleto  Eentnckyline 

$15,000 
16,000 
10.000 

$83,000 
49,000 

2.  Kentucky  line  to  Smith  Shoals 

8.  Smith  Shoals 

$15,000 

115,000 

4.  Smith  Shoals  to  Falls  of  Cumberland. . . . . 

.......>>•.... 

4,000 

5.  Above  month  of  Jellico,  Ky 

10,000 

5,000 
80.000 

15,000 

6.  Nashville  to  Smith  Shoals 

80,000 

7.  Nashville  to  head  of  Smith  Shoals 

$60,000 

50,000 

Total 

60,000 

60,000 

60,000 

816,000 

Improving  Cumberland  River  above  Nashville,  Tenn.,  under  the  present  project  for  a  system 
of  locks  and  dams,  from  Nashville,  Tenn.,  to  head  of  Smith  Shoals,  mouth  of  Rockcastle 
River,  Kentucky. 


Act  of— 

AngustS,  1886 $75,000 

Angu8tll,1888 200,000 

September  19, 1890 250, 000 

Jnlyl3,1892 250,000 

Angnst  17, 1894 200,000 


Act  of— 

June  8, 1896 $20,000 

June  4, 1897  (snndry  civil 
act) 350,000 

Total 1,345,000 


Jbstract  of  proposal  for  furnishing  stone  for  lock  and  abutment  of  Dam  No.  6,  Cumber^ 
land  River,  delivered  on  United  States  lands,  opened  March  10,  1897,  by  CapU  John 
Riddle,  Corps  of  Engineers. 

QUANTITIES  AND  PBIGBS. 


Look. 

Sills,  108  cnbie 
ysrds. 

Holloir  quoins, 
102  cubio  yards. 

175  cubio  yards. 

Coping.  386 
oubio  yards. 

Per 

cnbio 
yard. 

Cost 

Per 
onbio 
yard. 

Ckwt 

Per 
cubio 
yard. 

Coat 

Per 
cubio 
yard. 

Cost 

6.  W.Walker,  Lithonia,  6a.  a. . 

$36.06 

$3,894.48 

$52.06 

$5,810.12 

^.05 

$9,177.66 

$41.00 

$15,826.00 

Look. 

Name  and  address  of  bidder. 

Pointed  face,  2,077      i 
cubio  yaras. 

1,100  cubio  yards. 

Backing,  2.800  oubio 

Per 

onbio 
yard. 

Coal 

Per 
oubio 
yard. 

Goal 

Per 
cubic 
yard. 

Coat. 

O.  W.Walker,  Lithonia,  Ga.  a. . 

$36.57 

$75,966.89 

$28.00 

$30,800.00 

$24.00 

$07,200.00 

Abntmenl 

Name  and  address  of  bidder. 

Sqnared-faced  rubble, 
344  cubic  yards. 

Backing,  960  oubio  yards. 

Graad  total  cost. 

Per  onbl< 
yard. 

Cost. 

Percubl 
yard. 

°          Cost. 

G.  W.Walker,  Lithonia.  Ga.  a. . 

$26.00 

$8.9U.0< 

)        $28.00 

$81,850.00 

$238,068.14 

•B^eoted. 
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^b»f**aol  p/  proposals  for  oonsiruetion  of  lock  and  abutment  of  Dam  No,  6,  CumJferland 
River,  opened  April  IS,  1897,  by  Capt.  John  Biddle,  Corps  of  Engineers. 

QUAi^rTITIBS  AND  PRICBS. 


fTo 


STune  and  address  of 
bidder. 


Earth  exoava- 

tion,  0,880 
onbio  yards. 


Per 

onblo 
yard. 


Cost. 


Book  exoaya- 

tion,  4,290  enbic 

yards. 


Per 
oubio 
yard. 


Cost. 


Approach  exca- 
vation, rock, 
4,130  cubic  yards. 


Per 
oubio 
yard. 


Coat 


Approach  exoa- 

Tation,  earth, 

300  cubic  yards. 


Per 
onbio 
yard. 


Cost. 


J.  V.  Hoag,  Jr.,  Pitts- 
burg,  Pa 

Heldmaier  Sl  New,  Chi- 
cafl:o,I]l 

Christie  &.  Lowe,  Chi- 
cago, HI 

McArthur  Bros.  Co., 
Chicago,  HI 


10.75 
.75 
.40 
.50 


$7,086.00 
7,085.00 
8,752.00 
4,600.00 


$3.00 
2.00 
2.00 
2.50 


$12,870.00 
8,580.00 
8,580.00 
10,725.00 


$3.00 

1.10 

L20 

.80 


$12,890.00 
4,548.00 
4,960.00 
8,804.00 


$0.75 
.40 
.80 
.25 


$225.00 
120.00 
240.00 
76.00 


No. 


Name  and  address  of 
bidder. 


Embankment, 
7,960 cubic  yards. 


Stone  flUing.  2,400 
cubic  yuds. 


Per 
cubic 
yard. 


Cost. 


Per 
oubio 
yard. 


Cost. 


Puddling,  800 
cubic  yards. 


Concrete,  300 
cubic  yards. 


Per 
cubic 
yard. 


Cost 


Per 

cubic 
yard. 


J.  V.  Hoag,  Jr.,  Pitts- 
burg, Pa 

Heldmaier  &  New,  Chi- 
cago, Hi , 

Christie  &  Lowe,  Chi- 
cago. HI 

MoArthur  Bros.  Co., 
Chicago,  HI 


$0.60 
.85 
.80 
.26 


$4,776.00 
2,786.00 
2,888.00 
1,990.00 


$2.00 

1.00 

.50 

.26 


$4,800.00 

2,400.00 

1,200.00 

600.00 


$2.00 
.75 
1.50 
.75 


$1,600.00 

600.00 

1,200.00 

600.00 


$7.00 
4.00 
5.00 
&00 


$2,100.00 
4,200.00 
1,500.00 
2,400.00 


No. 


Name  and  address  of 
bidder. 


Paving,  750  ouMc 
yards. 


Per 
cubic 
yard. 


Cost. 


Riprap,  hand 

placed, 

400  cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Sills,  98  cubic 
yards. 


Per 
cubic 
yard. 


Cost. 


Hollow  quoins, 

105  cubic 

yards. 


Per 
cubic 
yard. 


Cost. 


J.  V.  Hoag,  Jr.,  Pitts- 
burg. Pa 

Heldmaier  Se,  New,  Chi 
cago,  111 

Christie  A,  Low«,  Chi- 
cago, HI , 

McArthur  Bros.  Co., 
Chicago,  HI 


$5.00 
4.50 
4.00 
5.00 


$8,750.00 
3,375.00 
3,000.00 
3.750.00 


$3.00 
2.50 
8.50 
L76 


$1,200.00 

1,000.00 

1.400.00 

700.00 


$28.00 
21.26 
20.00 
18.00 


$2,744.00 
2,082.50 
1,900.00 
1,764.00 


$30.00 
25.45 
35.00 
22.00 


$3,150.00 
2,672.26 
3,675.00 
2, 310. 00 


No. 


Name  and  address  of 
bidder. 


Special  stones, 
890  cubic  yards. 


Coping,  386  onbio 
yards. 


Per 
cubic 
yard. 


Cost. 


Pointed  face. 
2,276 cubic  yards. 


Squared-faced 
rubble,  1,854 
cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Per 

cubic 
yard. 


Cost. 


Per 
cubic 
yard. 


Cost. 


J.  V.  Hoag,  Jr.,  Pitts 
burg.  Pa 

Heldmaier  Se,  New,  Chi- 
cago. HI 

Christie  A  Lowe,  Chi 
cago.  111 

McArthur  Bros.  Co., 
Chiosgo,  HI 


$28.00 
21.50 
20.00 
16.00 


$10,920.00 
8,885.00 
7,800.00 
6,240.00 


$24.00 
25.45 
20.00 
17.00 


$0,264.00 
9,823.70 
7,720.00 
6,662.00 


$22.00 
18.50 
16.50 
11.50 


$60,072.00 
41,650.80 
37,554.00 
26,174.00 


$13.00 

12.40 

8.60 


$24,102.00 
22,980.60 
16,759.00 


8.00  I  14,832.00 
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Abtir^tei  of  prepoMUfor  construeHou  of  look  and  iibuttMnt  of  Dam  No,  6,  etc, — Confd. 
QUANTITIES  AND  PMCES-Continued. 


No. 


Name  Mid  address  of 
bidder. 


Backiog,  7,990 
oubio  yards. 


Per 
cubic 
yard. 


Cost. 


Brick  masonry, 
20  cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Cofferdam  filling, 
9,000  cubic  yards. 


Per 
cubic 
yard. 


Cost 


Cofferdam  lum- 
ber in  place, 
360,000  feet  B.M. 


Per 

1.000 

feet 

B.M. 


Cost. 


J.  V.  Hoag,  jr.,  PitU- 
burg,  Pa 

Heldmaier  A  New,  Chi- 
cago, 111 

Christie  «fe  Lowe,  Chi- 
ca^fo,  III 

Mc Arthur  Bros.  Co., 
Chicago,  111 


$12.00 
10.90 
6.00 
6.25 


$96,880.00 
87,091.00 
47,940.00 
49,937.60 


$17.00 
17.00 
16.00 
10.00 


9340.00 
340.00 
800.00 
200.00 


$1.50 

L50 

1.50 

.70 


$13, 500. 00 

13,500.00 

13,500.00 

6,300.00 


$30.00 
32.00 
60.00 
40.00 


$10,800.00 
11,520.00 
21, 600. 00 
14,400.00 


No. 


Name  and  address  of 
bidder. 


Timber  in  perma- 
nent construction, 
200,000  feet  B.  M. 


Per 
1.000 

feet 
B.  M. 


Cost. 


}3olt  holes  in  ma- 
sonry, 
.800  linear  feet. 


Per 
linear 
foot. 


Cost. 


Wire  fpncc  in  place, 
3,165  linear  feet. 


Per 

linear 
foot. 


Cost. 


Grand  total 
c-ost. 


J.  V.  Hoag,  jr.,  PitU 
burg,  Pa 

Ueldroaier  &  New,  Chi- 
cago, 111 

Chrlqtie  &  Lowe,  Chi- 
caeo.  111 

McArthur  Bros.  Co., 
Chicago,  111 


$65.00 
28.00 
35.00 
85.00 


$13, 000. 00 
5,600.00 
7,000.00 
7,000.00 


$0.50 
2.00 
LOO 
.20 


$400.00 

1, 600. 00 

800.00 

160.00 


$0.50 
.10 
.15 
.05 


$1,582.50 
316.50 
474. 75 
158.25 


$286,500.50 
242,210.35 
104, 208. 75 
164,871.75 


Abtiract  of  proposals  for  construction  of  look  and  ahatment  of  Dam  No.  7j  Cumberland 
Biver,  opened  April  1£,  1897,  by  Capt,  John  Biddle,  Corps  of  Engineers, 

QUANTITIES  AND  PRICES. 


No. 


Name  and  address  of 
bidder. 


Earth  excava- 
tion, 96  cubic 
yards. 


Per 
cubic 
yard. 


Cost. 


Rock  excavation, 
50  cubic  yards. 


Per 
cubic 
yard. 


Cost 


Embankment, 
16,100  cubic  yards. 


Stonn  filling. 
5,000  cubie  yards. 


Per 
cubic 
yard. 


Cost. 


Per 
cubic 
yard. 


Cost. 


Na 


J.  V.  Hoag,  jr.,  Pitts- 
burg, Pa $L0O 

Heldmaier  &  New,  Chi- 

.75 

.40 

.50 


cttgo,  HI 

Christie  &  Lowe,  Chi- 


cago, HI. 
McArthur  Bros. 
Chicago,  HI.... 


Co., 


$9,600.00 
7, 200. 00 
3, 840. 00 
4,800.00 


$5.00 
2.00 
2.50 
8.00 


$250.00 
100.00 
125.00 
150.00 


$0.75 
.85 
.35 
.25 


$12,075.00 
5.635.00 
5,635.00 
4,025.00 


$3.00 
LOO 
.80 
.60 


$15, 000. 00 
5,000.00 
4,000.00 
3,000.00 


Name  and  address  of 
bidder. 


Puddling.  800 
cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Concrete,  500 
cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Paving,  2,000 
cubic  yards. 


Per 
cubic 
yard. 


Cost 


Riprap,  hand 
phiowl,  2,500 
cubic  yards. 


Per 
cubic 
yard. 


Cost 


J.  V.  Hoag,  Jr.,  Pitts 

burg.  Pa $2.00  $1,600.00 

Heldmaier  &  New,  Chi    I 

cngo,  HI I      .75        600.00 

Christie  &,  Lowe,  Chi-  . 

cago,  HI 1.50     1,200.00 

McArthur   Bros.    Co.,  i 

Chicago,  111 I      .75        600.00 


$8.00 
14.50 
5.00 
8.00 


$2,400.00 
4,350.00 
1,500.00 
2,400.00 


$6.00 
4.50 
3.00 
4.60 


$10, 000. 00  $3. 00 
9,000.00  '  2.50 
6, 000. 00  2. 60 
9,000.00       2.10 


$7, 500. 00 
6,250.00 
6, 250.  OO 
5. 250. 00 
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Ah$tr<ici  of  proposaUfar  construction  of  look  and  a!mtmeni  of  Dam  No.  7,  etc—CirnVd, 
QUAinflTIES  AUTD  PBICB&-Continaed. 


No. 


Kame  and  address  of 
bidder. 


J.  V.  Hoag,  Jr.,  Pitts, 
burjf,  Pa .. 

Heldmaier  &  New,  Chi- 
cago, III  

Christie  &,  Lowe,  Chi- 
cago, 111 

Moirthnr  Bros.  Co., 
Chicago,  SI 


Sma,  08  cable 
yards. 


Per 
cnbic 
yard. 


$29.00 
21. 2S 
20.00 
18.00 


Cost 


$2,842.00 
2,082.60 
1,060.00 
1,704.00 


Hollow  qnoins, 
105  cubic  yards. 


Per 
oabio 
yard. 


$31.00 
26.36 
35.00 
22.00 


Cost 


$3,256.00 
2,661.75 
8.676.00 
8,810.00 


Special  stones, 
602  cable  yards. 


Per 
cubic 
yard. 


$29.00 
2L16 
20.00 
16.00 


Cost. 


$14,658.00 
10,617.30 
10,040.00 
8,032.00 


Coping.  408  oa- 
bic  yards. 


Per 
cubic 
yard. 


$25.00 
26.35 
20.00 
17.00 


Cost. 


$10,076.00 
10,21&06 
8,060.00 
6,86L0O 


No. 


Name  and  address  of 
bidder. 


Pointed  face, 
2,450  cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Squared-faced 
rubble.  1,507 
cubic  yards. 


Per 
oubie 
yard. 


Cost. 


Backing,  9,238 
cubic  yards. 


Per 
cubic 
yard. 


Cost 


Brick  ma- 
sonry, 20onbte 
yards. 


Per 
cubic 
yard. 


Cost. 


J.  V.  Hoag,  jr.,  Pitts- 
burg, Pa 

Heldmaier  A.  New,  Chi- 
cago, ni 

Christie  A  Lowe,  Chi- 
cago, 111 , 

McArthur  Bros.  Co., 
Chicago,  111 


$23.00 
18.20 
16.50 
11.60 


$56,350.00  $14.00 
44,500.00 
40,425.00 
28,175.00 


12.35 
8.50 
7.50 


$22,358.00 
10,728.05 
13,874.50 
11,977.50 


$18.00 
10.75 
6.00 
6.26 


$120,094.00 
00,308.60 
55.428.00 
67,787.50 


$17.00 
18.00 
16.00 
10.00 


$840.00 
860.00 
300.00 
200.00 


No. 


Name  and  address  of 
bidder. 


Cofferdam  filling, 
11,400  cubic  yards. 


Cofferdam  lumber  in 
place,  450,000  feet  B.  M. 


Timber  in  permanent 

conatruction,  260,000 

feetB.M. 


Per 
cubic 
yard. 


Cost. 


Per  1,000 
feetB.M. 


Cost 


Per  1,000 
feetB.  M. 


Cost. 


J.  V.  Hoag,  Jr.,  PitU- 
burg.  Pa 

Heldmaier  &  New,  Chi- 
cago, 111 

Christie  &  Lowe,  Chi- 
cago, 111 

McArthur  Bros.  Co., 
Chicago,  HI 


$1.50 
1.50 
L40 
.70 


$17,100.00 
17,100.00 
15,060.00 
7,980.00 


$30.00 
83.00 
55.00 
40.00 


$13,500.00 
14,850.00 
24,750.00 
18,000.00 


$65.00 
20.00 
85.00 
35.00 


$16,000.00 
7,640.00 
9,100.00 
0,100.00 


No. 


l^ame  and  address  of  bidder. 


Bolt  holes  in  masonry, 
900  linear  feet. 


Per  linear 
foot. 


Goal 


Per  linear 
foot. 


Wire  fence  in  plaoe, 
3,150  linear  feet. 


Cost. 


Grand  total 

coat. 


J.  y.  Hoag,  Jr.,  Pittsburg,  Pa, 
Heldmaier  h  New,  Chicago.  111. 
Christie  a.  Lowe,  Chicago,  111.. 
McArthur  Bros.  Co.,  Chicago, 
HI 1 ?.. 


$0.50 
2.00 
LOO 


$450.00 

1,800.00 

900.00 

180.00 


$0.50 
.10 
.16 


$1, 575. 00 
315.00 
472.50 

157.50 


$837,822.00 
269,299.05 
213. 196. 00 

181,688.60 
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List  of  eonfraoii  in  faree  during  ike  JUoal  year  ending  June  SO,  1897 f  for  improving 
Cumberland  Biter  above  Naehville,  Tenn, 


Ho. 


Kwne  and  addreM 
of  eontraoton. 


Purpose. 


Date  entered 
into. 


Date  of  ap- 
proval. 


DateofbejBTfn' 
ning  work. 


Date  of  ex- 
piration. 


Petitdidier  &  Al- 
len. Kashville, 
Ttinn.a 

McArthnr  Bros. 
Co.,Chicafo,lU.» 


.do».. 


Famishing  stone 
for  building  Look 
No.  2. 

Constmotion  of 
lock  and  abut- 
ment of  Dam 
No.«. 

Conetraetion  of 
lock  and  abut- 
ment of  Dam 
No.  7. 


Get  18,1SM 
Hay   4,1807 

....do....... 


Not.  4,18M 
June  22, 1807 


Between 
Mar.  1,  and 
10, 1805. 

Jane  8,1807 


Jal7l2,ld07 


Oct.      1,1806 
May    1,1800 

Do. 


a  Contraet  completed  October  1, 1806.  b  In  force. 

COMMERCIAL  STATISTIOS. 

Cumberland  Biver  bellow  NaehvUle,  Tenn.,  from  July  1, 1896,  to  June  SO,  1897. 


ArU  ] 


Tons. 


Articles. 


Tons. 


Brick 

Cattle 

Coal 

Flour , 

Grain 

Hay 

Horses  and  mulen. 

Hogs 

Iron , 


00 
860 
440 
840 
6,065 
400 
300 


Lumber 

Salt 

t^Aud 

Shingles 

Stavee 

Tobacco 

Qeneral  merchandise  . 


700 

450 

7,012 

2,500 
8,500 
0,000 


Total  tonnage . 


82,708 


Estimated  Yftlne,  $1,512,637.50. 
Nnmber  of  passengers  oarried,  4,840. 

Cuwiberland  Biver  above  Naehville,  Tenn,,  frmn  July  1, 1896,  to  June  SO,  1897. 


Articles. 


Tons. 


Articles. 


Tons. 


Brick 

Cattie 

Coal 

Croeeties 

Flour 

Grain 

H«y 

Horses  and  mules. 

Hogs 

Iron 


881 

1,080 

1,460 

76 

700 
4,100 

175 

160 
2,506 

600 


Lumber 

Salt 

Shingles 

StaTos 

Sand 

Tobacco 

General  merchandise  . 

Total  tonnage... 


6,000 
2,583 
45 
250 
12,525 
2,025 
20,200 


54,004 


Estimated  valne,  $3,067,675. 

Total  number  of  passengers  carried,  9,072. 

Cumberland  Biver  above  Nashville,  Tenn,,  above  Bumeide,  Smith  ShoaU,  from  July  1, 

1896,  to  Juno  SO,  1897. 


Artideo. 

Tons. 

Gross-ties 

15,000 

Logs 

12,600 

swSU  *jj:"::™::;;:::::::::"-'---"------"                            

81 

Totaltonnage      ........ 

27,681 

Estimated  yalne  not  reported. 
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JAti  Qf9$eamboat8  (stern-wheel)  plying  an  the  Cumherland  Biver,  Tennestee  muL  Kemiu^kw, 

June  30, 1S97. 


Kama. 


Begister  dimeuions. 


Length.    BMAdth.     DvpQk, 


nage. 


A.L,Qellibng 

Eleaaar 

HunUwiDm 

HAtttoMeDsoM 

H,W,Biittorff 

Ida 

^■•.K.  White 

JobBOrmNo.8 

JohD  T.  Carton 

XentMi 

LnlaE.  Warren 

P.  D.  »tagga 

B.  VttmbSSr. 

nvcafnore .  •  • « ••••••  ■...••• 

W.  IL  Phfllfpe 

W.T.HarweU 

W.J.Bryan 

J.  B.  Horton  (fide- wheel). 


129 

<8 
125 

00.6 
160 

66 
147 

05 

85 

105. 2 
122 
161 
160 
1U3.0 
165 

72.9 
100 

€6 


Fttt. 

20 

16 

24 

18 

30 

17 

27 

17 

18.8 

33 

22.6 

28.6 

20.4 

20.8 

30 

15.8 

18 

14 


3 

8.4 
4 

2.5 
4.1 
.3.5 
8 

8.5 
8 

5.2 
8.3 
4.4 
6.4 
8 
4 

8.8 
4 
4 


66.20 
88.87 
89.00 
90.03 

160.16 
15.82 
77.19 
95.33 
47.80 

153.08 
7a  78 

281.28 

158.80 
09 

196.06 
24.48 
46.21 
82.80 


A  A  4* 

SURVEY  OF  NORTH  FORK  OF  FORKED  DEER  RIVER,  TENNESSEE,  FROM 
DYKR8BURG  TO  THE  MAIN  STREAM,  AND  THENCE  TO  OBION  RIVER, 
WITH  A  VIEW  OF  DEEPENING  THE  CHANNEL  AND  IMPROVING  NAVI- 
GATION FROM  DYERSBURG  TO  THE  MISSISSIPPI  RIVER. 

[Printed  in  Hooae  Doo.  No.  282,  Fifty -fourth  Congreaa,  aecond  aeaalon.] 

Office  of  the  Ghief  of  Engineers, 

United  States  Army, 
Washingtouj  JD.  0.,  February  6^  1897. 
Btb:  The  river  and  harbor  act  of  June  3, 1896,  directs  the  Secretary 
of  War,  at  his  discretion,  to  cause  a  sarvey  to  be  made  and  the  cost  of 
improvement  to  be  estimated  at  the  following  locality,  viz: 

North  Fork  of  Forked  Deer  River,  Tennessee,  below  DyerBbnr^,  with  a  view  of 
removing  the  snags,  cypress  knees,  and  other  obstructions,  and  for  dredging  oat  and 
removing  the  bars  and  shoals  at  Caney  Point  Shoal,  8  miles  below  Dyersbnrg;  at 
Basin  No.  1, 12^  miles  below  Dversburg;  at  Basin  No.  2,  13^  miles  Wow  Dyersburg; 
at  McCoys  Shoal,  14|  miles  below  Dyersbnrg;  at  Shoal  Ciit-ofi'  No.  2,  lii  miles  below 
Dyersburg  and  below  the  month  of  Forked  Deer  River;  and  for  straightening  the 
river  one-half  mile  below  Dyersburg ;  and  for  removing  snags,  blasting  embedded 
trees  and  snag^  in  the  river  from  Key  Corner  to  junction  with  Obion  River,  so  as  to 
deepen  the  channel  and  improve  the  navigation  of  said  river  from  Dyersburg  to  the 
Mississippi  River. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  ('apt.  John  Biddle,  Corps  of  Engineers,  and  I  now  have 
the  honor  to  submit  the  accompanying  copy  of  his  report,  dated  January 
26,  1897,  upon  the  subject. 

Captain  Biddle  is  of  opinion  that  a  gain  of  a  few  inches  in  depth 
could  probably  be  effected  in  the  upper  part  of  the  river  by  building 
bank  protection  to  preserve  the  channel,  narrowing  the  wide  places 
with  dams,  filling  up  basins,  shutting  off  one  of  the  branches  at  cut  offs, 
and  possibly  dredging,  but  that  no  improvement  in  the  lower  river 
could  be  made  permanent,  except  at  great  expense,  so  long  as  the  water  * 
of  the  Mississippi  River  is  i>ermitted  to  cover  the  bottom  lands.  In 
other  words,  he  does  not  consider  a  permanent  low  water  navigation 
practicable,  except  by  means  of  canalization.  He  accordingly  recom- 
mends that  the  improvement  of  the  river  between  Dyersburg  and  the 
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month  be  confined  to  oleariug  snags,  shnttiDg  off  basins,  closing  sec- 
ondary channels,  and  aiding  in  the  general  improvement  of  navigation. 
The  sum  of  $3,000  per  year  would  l^  required  to  effect  this  object. 

In  transmitting  the  report  to  this  office  the  division  engineer,  Gol. 
J.  W.  Barlow,  Corps  of  ISngineers,  concurred  in  the  views  and  recom- 
mendations of  the  district  officer. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Ohief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


repobt  of  capt.  john  bidble,  corps  of  engineers. 

Enoinber  Office,  United  States  Army, 

Nashville^  Tenn:^  January  26^  1897. 

General  :  I  have  the  honor  to  submit  the  following  report  of  survey 
of  the  North  Fork  of  Forked  Deer  River,  Tennessee,  below  Dyersburg, 
with  a  view  of  removing  the  snags,  cypress  knees,  and  other  obstruc- 
tions, and  for  dredging  out  and  removing  the  bars  and  shoals  at  Cauey 
Point  Shoal,  8  miles  below  Dyersburg;  at  Basin  No.  1, 12^  miles  below 
Dyersburg;  at  Basin  No.  2,  13J  miles  below  Dyersburg;  at  McCoys 
Shoal,  14$  miles  below  Dyersburg;  at  Shoal  Cutoff  No.  2, 14J  miles 
below  Dyersburg  and  below  the  mouth  of  Forked  Deer  River;  and  for 
straightening  the  river  one-half  mile  below  Dyersburg;  and  for  remov- 
ing snags,  blasting  embedded  trees  and  snags  in  the  river  i¥om  Key 
Corner  to  junction  with  Obion  River,  so  as  to  deepen  the  channel  and 
improve  the  navigation  of  said  river  irom  Dyersburg  to  the  Mississippi 
River,  provided  for  by  the  river  and  harbor  act  of  June  3, 1896,  and 
submitted  in  obedience  to  letter  dated  Office  Chief  of  Engineers,  Sep- 
tember 5, 1890. 

This  survey  was  made  by  Mr.  O.  L.  Petitdidier  from  October  28  to 
November  16, 1896.  His  report  is  hereto  appended.  The  map  •  of  tlie 
river  was  also  drawn  by  him.  This  map  (five  sheets)  is  transmitted 
herewith.    •    *    * 

The  work  was  done  as  late  in  the  season  as  possible,  so  as  to  have  the 
water  at  the  lowest  probable  stage.  •  •  •  A  description  of  tlie 
river  and  of  the  special  shoals  named  is  given  in  Mr.  Petitdidier's 
report.  The  part  of  the  river  examined  extends  from  Dyersburg  to  the 
Obion  River,  about  29  miles. 

The  distance  from  Dyersburg,  the  head  of  survey,  to  the  junction  of 
the  South  Fork  is  8  miles;  thence  to  Key  Corner,  where  the  character 
of  the  river  changes,  is  llf  miles;  thence  to  the  point  where  the  Forked 
Deer  empties  into  the  Obion,  9^  miles,  and  thence  to  the  Mississippi, 
3|  miles. 

The  depth  generally  varies  from  3  to  12  feet,  but  with  a  number  of 
stretches  of  about  2  feet  or  less,  the  river  forming  an  irregular  succes- 
sion of  x)Ools  and  shoals.  There  is  a  general  relation  between  curves 
and  depths,  the  shallows  being  usually  on  straight  reaches  and  the 
deep  places  on  curves,  but  with  many  exceptions  to  the  rule.  At  cut- 
offs there  are  usually  shallow  places  due  to  decreased  flow  through 
either  channel,  and  at  points  where  the  so-called  basins  are  situated 
there  are  also  shallow  stretches. 

•Not  printed. 
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Above  Key  Corner  the  slope  is  comparatively  light,  the  erosion  not 
great,  and  the  bed  fairly  stable.  Below  Key  Comer  the  slope  doubles, 
sand  bars  are  continually  forming  and  shifting,  the  banks  are  being 
eroded,  and,  besides,  the  Mississippi  at  high  water  covers  all  this  area, 
briTiging  in  snags,  forming  bars,  and  making  any  improvement  uncertain 
and  unsatisfactory. 

In  the  upper  part  of  the  river,  by  building  bank  protection  to  preserve 
the  channel,  by  narrowing  the  wide  places  with  dams,  filling  up  basins, 
shutting  off  one  of  the  branches  at  cut-offs,  and  possibly  dredging,  a 
gain  of  a  few  inches  could  probably  be  effected.  In  the  lower  pai^  of 
the  river,  as  long  as  the  Mississippi  is  allowed  to  cover  the  bottom 
lands,  I  do  not  think  that  any  improvement  could  be  made  permanent, 
except  at  great  expense. 

In  discussing  the  navigability  of  this  river  and  the  Obion  the  final 
object  in  view  has  usually  been  to  obtain  a  low- water  navigation.  All 
the  work  done  so  far,  however,  has  been  directed  only  toward  facilitat- 
ing a  medium  and  high  stage  navigation.  I  do  not  think  low- water 
navigation  practicable  except  by  canalization.  The  instructions  under 
which  this  survey  has  been  made  state  <^  so  as  to  deepen  the  channel 
and  improve  the  navigation." 

By  far  the  bulk  of  the  commerce  of  the  river  is  timber  and  lumber, 
and  it  is  found  that  this  can  be  most  advantageously  handled  either  by 
rafts  or  by  barges,  with  the  tugs  drawing  5  to  6  feet  of  water.  A  high 
stage  of  water  is  evidently  necessary  for  these  tugs.  The  Mississippi 
Biver  backs  up  the  Obion  and  Forked  Deer  rivers  for  several  months 
of  the  year,  and  causes  longer  high-water  seasons  than  the  size  of  the 
stream  would  otherwise  give. 

There  has  been  an  effort  made  at  times  to  ship  cotton  and  other  prod- 
uce by  the  river.  While  I  understand  the  existence  of  the  river  navi- 
gation controls  rates,  and  is,  therefore,  of  great  benefit,  the  amounts 
shipped  have  not  been  very  great. 

The  effort  at  present  should  then,  I  believe,  be  to  facilitate  the  medium 
and  higher  stages  of  river  navigation. 

Mr.  Petitdidier,  in  discussing  the  subject,  suggests  that  the  river  be 
thoroughly  snagged  each  year,  that  the  basins  be  shut  off  by  deposit- 
ing snags  across  the  entrance,  and  that  the  cut-offs  be  allowed  to  form, 
assisted  by  dredging  and  clearing.  I  concur  with  him  as  to  the  snag- 
ging and  the  treatment  of  the  basins.  As  to  the  cut-offs  for  lower 
stages,  they  are  certainly  disadvantageous,  as  they  would  usually  form 
a  more  rapid,  narrower,  and  more  unstable  channel.  In  high  water  the 
relative  rapidity  and  narrowness  would  probably  not  be  so  great,  and 
there  would  be  a  gain  of  distance.  Unless  the  cut-off'  is  already  so 
far  advanced  as  to  make  it  impracticable  to  stop,  I  believe  as  a  rule  it 
would  be  best  to  prevent  its  formation. 

In  case  of  Gut-off'  No.  1,  it  would  seem  best  to  allow  the  cutting  to 
proceed.  In  case  of  Gu^off  No.  2,  or  Six  Mile  Cut-off,  it  should  be  left 
to  next  season  or  later  to  decide. 

The  funds  allotted  did  not  allow  of  an  extended  enough  survey  for 
me  to  give  a  decided  opinion  on  the  subject  of  cut-offs  on  the  Forked 
Deer  or  Obion  rivers. 

In  my  annual  report  for  1896  (Beport  Chief  of  Engineers,  1896, p.  1902) 
I  recommended  $1,000  a  year  to  be  spent  on  the  Forked  Deer  for  main- 
tenance. The  results  of  this  season's  snagging  have  shown  me  that 
this  is  not  sufificient.  The  snags  come  in  in  such  numbers  each  year 
that  the  whole  navigable  part  of  the  river  should  be  gone  over  yearly, 
especially  the  lower  part. 
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For  these  reasons  I  woald  recommend,  as  suggested  by  Mr.  Petit- 
didier,  for  the  present,  an  appropriation  of  $3,000  per  year,  to  be  used 
on  the  Forked  Deer  River  from  Dyersburg  to  its  mouth,  to  clear  off 
snags,  and  to  aid  in  the  general  improvement  of  navigation. 
Very  respectfully,  your  obedient  servant, 

John  Biddlb, 
CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  Craiohill, 

Chief  of  Engineers^  U.  8.  A. 


BXPOBT  OF  MB.  O.  L.  PETITDIDISR,  SURVSTOB. 

Nashviixb,  Tenn.,  Dtcwnber  19, 1896, 

Captain:  I  have  the  honor  to  present  the  folio  wing  report  upon  tho  examination 
and  snrvey  of  the  North  or  Middle  Fork  of  Forked  Deer  River  from  Dyersbnrg,  Tenn., 
to  its  Junction  with  the  South  Fork,  8  miles  below,  and  of  the  main  stream  from 
this  point  to  its  Junction  with  the  Obion  River  at  Tiger  Tail,  a  distance  in  all  of 
29.06  miles. 

In  obedience  to  your  orders,  I  left  Nashville  for  Dyersburg  on  October  28 ;  snrvey 
was  commenced  at  once  and  carried  on  until  its  completion,  November  16. 

According  to  the  instructions  received  Arom  you,  the  survey  was  to  consist  of  an 
examination  of  the  river  irom  Dyersburg  to  its  mouth,  with  a  view  of  ascertaining 
the  number  of  snags,  logs,  embedded  trees,  or  other  obstructions  in  the  channel  of 
the  river,  or  any  changes  which  might  have  occurred  since  former  survey. 

In  addition  to  this  a  thorough  examination  and  survey  was  to  be  made  at  the  foi- 
lowinff  points:  Cut-off,  one-half  mile  below  Dyersburg;  Caney  Point  Shoals,  1\ 
miles  Dclow  Dyersburg;  Basin  No.  1, 12  miles  below  Dyersburg;  Basin  No.  2,  12^ 
miles  below  Dyersburg;  Cut-off  No.  2,  or  more  properly  Six  Mile  Cut-off,  13^  miles 
below  Dyersburg,  and  McCoys  Shoals,  14i  miles  below  Dyersburg. 

The  plan  adopted  in  the  examination  of  the  river  has  consisted  of  taking  a  con- 
tinuous line  of  soundings  at  intervals  of  about  65  feet  or  even  closer  when  necessary 
iJoog  the  channel,  or  as  near  as  possible  such  a  channel  as  a  steamboat  would 
naturally  follow. 

The  river  being  narrow  (from  50  to  200  feet),  this  line  of  soundings  was  for  the 
most  part  run  near  the  middle  of  the  stream. 

Sketches  were  made  at  the  time,  and  all  visible  snags,  logs,  embedded  trees,  or 
other  obstructions  oarefuUy  noted  down  and  located  with  regard  to  the  nearest 
sounding.  Sloughs,  creeks,  out-offs,  basins,  old  channels,  sand  bars,  and  all  other 
prominent  landmarks  were  carefully  sketched  in  and  results  compared  with  the 
existing  maps  of  the  river. 

This  continuous  line  of  soundings  does  not  always  show  the  greatest  depth  of  water 
in  the  river,  but  does,  in  my  estimation,  show  the  amount  of  water  which  a  boat  could 
reasonably  expect  to  find  in  following  an  average  channel. 

These  soundings  have  been  located  on  the  maps  accompanying  this  report  by  using 
the  points  common  to  the  sketches  and  to  the  existing  maps  of  the  stadia  survey  of 
1894,  and  dividing  the  distances  into  an  equal  number  of  parts  corresponding  to  the 
number  of  soundings  taken  between  those  points. 

In  general,  this  method  has  given  very  good  results,  the  sharp  bends,  bars,  sloughs, 
and  other  points  used  as  landmarks  are  generally  so  close  together  that  the  error  of 
location  or  soundings  is  small  and  can  never  be  carried  very  far. 

The  special  surveys  made  at  each  of  the  points  required  by  your  instructions  were 
made  by  means  of  transit  and  stadia;  shore  lines  and  top  of  banks  were  carefully 
located  every  50  feet,  and  even  less  when  required;  lines  of  soundings  50  feet  apart 
were  taken  across  the  stream  and  to  such  a  distance  above  and  below  location  of 
special  survey  as  to  cover  all  area  where  the  depth  of  water  was  less  than  5  feet. 

The  stage  of  water  was  carefully  referred  to  former  surveys  by  running  lines  of 
levels  to  the  established  bench  mark,  and  such  a  stage  has  been  indicated  on  maps. 
Cross  sections,  height  of  banks,  and  profile  were  also  taken  at  each  location,  and  all 
information  available  in  regard  to  each  particular  case  was  secured. 

Current  directions  and  discharges  were  also  obtained  at  each  location  and  referred 
to  low  water. 

The  result  of  examination  of  river,  outside  of  special  surveys,  which  will  be  treated 
separately,  is  as  follows,  viz: 

The  North  Fork  of  Forked  Deer  Biver,  from  wagon  bridge  at  Dyersburg  to  its  June- 
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tion  with  the  South  Fork,  a  distance  of  7f  miles,  is  from  50  to  110  feet  wide,  its  »Ter- 
age  width  being  about  70  feet,  ite  smallest  depth  being  1  foot  3  inches. 

In  general,  the  depth  is  very  good,  the  shoal  places  being  only  three  in  number,  and 
the  longest  being  only  one-fourth  mile  lon^;  the  bottom  of  river  is  composed  of  allii- 
vinm  or  mud,  with  the  addition  on  some  ot  the  shoals  of  fine  sand. 

The  river  is  crooked  and  has  many  bends  of  short  radius,  among  others  one  bend 
of  100  feet  radius.  The  river  banks  are  at  high  water  overflowed  by  several  feet  for 
a  considerable  width  (generally  several  miles  on  each  side  of  the  river),  their  height 
next  to  the  river  varying  between  10  and  25  feet,  averaging  12  to  14  feet. 

The  banks  are  generally  quite  stable,  being  very  frequentlv  covered  with  lar;^ 
trees,  so  that  the  wear  is  gradual,  except  on  concave  side  of  bends,  when  erosion  takes 
place,  as  is  shown  on  the  maps. 

The  slope  of  river  in  this  portion  is  very  gradual,  the  fall  in  7f  miles  being  3.28  feet. 
Discharge  at  extreme  low  water,  130  cubic  feet  per  second. 

Snags  are  the  worst  obstructions  to  navigation.  The  number  of  snags  and  embed- 
ded trees  or  logs  which  ought  to  be  removM.  is  considerable,  there  being  about  157 
snags,  etc.,  noted. 

Cut-off  one-half  mile  below  Dyersburg  and  Caney  Point  Shoals  are  both  contained 
in  this  section  of  river. 

This  portion  of  river  flows  through  very  rich  land,  much  of  which  is  cultivated 
and  partly  cleared.    Some  15  farms  are  scattered  on  the  distance  described. 

From  Houth  Fork  to  Key  Comer,  a  distance  of  11.75  miles,  the  river  has  mnch 
increased  in  width  and  volume,  and  the  same  conditions  prevail  as  in  the  North 
Fork,  differing  only  in  the  larger  scale. 

The  main  stream,  formed  by  the  union  of  the  North  and  South  forks,  is  now  fVom 
80  to  200  feet  in  width,  averaging  jirobably  140  feet,  but  coming  down  once  to  65  feet; 
its  smallest  depth,  1  foot  10  inches,  in  a  shoal  about  one-half  mile  long.  Altl^ugh  this 
section  contains  many  stretches  of  deep  water  several  miles  in  length,  yet  there 
are  several  shoals  with  an  available  depth  of  only  2  feet.  Basin  No.  1,  Basin  No.  2, 
Six  Mile  Cut-off,  and  McCoys  Shoals,  where  special  surveys  have  been  made,  are  all 
contained  in  this  section. 

The  bends  increase  in  radius,  the  two  shortest  being  of  200  feet  radins,  but  are 
still  very  abrupt,  the  river  frequently  making  a  turn  at  less  than  at  right  angles. 

The  banks  decrease  in  average  height,  averaging  only  10  to  12  feet  above  low 
water.  The  material  of  which  tney  are  formed  does  not  seem  as  compact  as  before, 
and  erosion  takes  place  on  a  more  serious  scale.  We  also  come  upon  a  new  feature: 
We  frequently  find  basins,  generally  at  the  beginning  or  foot  of  a  bend,  which  it  is 
thought  are  the  cause  of  shoaling  in  their  proximity.  These  basins  are  lined  on 
their  periphery  with  a  wide  fringe  of  large  cypress  trees.  Thev  are  all  very  sym- 
metrical in  regard  to  their  position  on  the  river,  and  the  cause  of  their  formation  is 
unknown. 

The  banks  are  overflowed  as  before,  but  to  a  larger  extent.  We  also  find  that  the 
banks  are  frequently  paralleled  by  sloughs  8  to  10  feet  deep,  through  which  the  river 
flows  at  high  stages.  These  sloughs  are  nearly  always  closely  timbered  with  cypress 
trees,  which  prevent  erosion. 

We  now  iind  evidences  of  cultivation  fast  disappearinir,  and  on  all  this  section  the 
boundaries  of  the  river  are  heavily  wooded  with  fine  timber.  Four  farms  on  this 
section. 

The  slope  is  still  slight;  fall  from  South  Fork  to  Key  Comer,  2.81  feet.  Discharge 
at  stage  of  water,  1^  inches  above  extreme  low  water— 470  cubic  feet  per  second. 

Snags  are  again  numerous,  405  being  noted.  Overhan;;ing  trees  are  also  in  the 
way  in  several  places.  Frequently  they  have  been  deadened  and  left  standing,  but 
1  would  deprecate  this  practice,  as  those  trees  are  not  only  a  menace  to  all  passing 
craft,  but  also  restrict  to  a  large  extent  a  stream  already  far  too  narrow.  If  over- 
hanging trees  are  in  the  way  they  should  be  cut  down  at  once  and  sawed  into  small, 
harmless  sections. 

The  mnch  greater  surface  slopes  which  prevail  between  Key  Comer  and  the  mouth 
of  the  river  (9.55  miles)  have  produced  new  conditions,  ana  we  find,  therefore,  the 
river  somewhat  narrower  and  mnch  swifter,  a  large  number  of  sand  bars,  sand  reefs, 
narrower  channel,  and  a  much  greater  erosion  of  banks. 

Another  element  of  instability  and  one  which  can  not  be  overcome  at  present  is  the 
nearness  of  the  Mississippi  Hiver,  which  modifies  the  Forked  Deer  River  very  materi- 
ally for  a  distance  of  5  miles  from  its  month.  The  Mississippi  when  on  a  rise  flows 
up  the  Forked  Deer  River  at  times  with  a  velocity  of  5  miles  per  hour,  and  deposits 
enormous  quantities  of  sand,  drift,  snags,  or  other  debris. 

Upon  the  recession  of  the  Mississippi  River  the  Forked  Deer  River  is  unable  to 
cut  out  promptly  all  the  sand  or  carry  out  all  the  snags  which  have  been  deposited, 
and  we  nave  therefore  a  new  imperfect  channel  with  all  sorts  of  obstructions. 

At  the  time  of  examination  it  was  found  that  the  large  sand  bar  at  the  mouth  of 
the  Obion  River  had  disappeared.  This  bar  was  mentioned  in  Mr.  Ben  Smitb^H 
report  on  his  survey  of  1894  as  bad.  This  illustrates  the  instability  of  the  ohaDoel 
in  the  lower  portions  of  the  river.  Digitized  by  CjOOQ IC 
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For  the  first  5  miles  from  Key  Comer  the  riyer,  varying  between  100  and  200  feet 
in  width,  is  much  swifter;  its  smallest  depth,  1  foot  3  inches  at  t»ix  different  points. 
The  last  4  miles,  the  stage  of  water  of  which  was  affected  by.  a  rise  in  the  Missis- 
sippi, showed  2  feet  6  iDches  as  the  lowest  water. 

The  bends  are  still  nnmerons  and  short,  among  others  one  bend  of  200  feet  radius. 

Banks  which  are  low  in  the  first  part,  from  10  feet  to  14  feet  in  height,  rise  to 
hei jrhts  Qf  31  feet  on  approaching  the  mouth  of  the  river.  The  banks  are  sandy  and 
erode  rapidly  on  the  concave  side  of  the  river. 

Six  sand  reefs  were  observed,  extending  nearly  across  the  river.  Some  20  sand 
bars,  a  few  of  which  are  very  large  and  from  10  to  15  feet  in  height,  are  shown  on 
maps.  Snags  were  very  numerous,  frequently  blockading  the  river,  504  being  noted 
on  the  maps. 

There  is  np  cultivation  on  the  river  between  Key  Comer  and  Ti^er  Tail,  both  sides 
of  the  river  being  heavily  timbered.  As  the  mouth  of  the  river  is  approached  sev- 
eral sloughs,  ponds,  old  channels,  and  Lost  Channel  are  met  with. 

Surface  slope,  as  taken  from  Mr.  Smith's  survey,  gives  a  fall  between  Key  Comer 
and  Tiger  Tail  of  15.77  feet  in  a  distance  of  9.55  miles.  In  this  general  description 
of  river  much  infomiation  has  necessarily  been  left  out,  which  will  be  found  on  the 
maps  accompanying  this  report. 

1.  Cut-off f  one-half  mile  below  Dyereburg  (see  sheet  No.  1). — ^This  cut-off  occurs  in 
the  first  bend  below  Dyersburg.  This  bend,  which  from  head  to  foot  of  cut-off  is 
about  1,700  feet  in  length,  has  the  upper  portion  of  its  turn  very  sharp,  the  radius 
being  not  much  over  100  feet,  and  river  only  60  to  65  feet  wide;  and  as  there  is  a 
strong  current  at  medium  stages  of  water  its  navigation  is  difficult  and  has  caused 
a  demand  for  the  cut-oft*. 

The  cut-off  was  started  in  1876  by  the  county  authorities,  who  cut  a  ditch  3  feet 
square  across  the  neck  of  the  bend.  This  was  not  done  witn  a  first  view  to  improve 
the  river,  but  simply  to  reduce,  during  high  stages  of  the  river,  the  volume  of  water 
strik  ing  the  levee  upon  which  the  county  road  is  built.  This  levee  approaches  within 
200  feet  of  the  river  (see  map).  Since  then  the  river  has  eroded  tnis  cut-off  to  its 
present  size. 

The  cut-off  is  325  feet  in  length,  70  feet  in  width  between  tops  of  banks,  and  is 
almost  cut  through,  as  can  be  seen  on  the  cross  sections.  The  material  is  alluvinm, 
rather  compact  on  the  surface,  and  as  it  approaches  the  water's  edge  changes  to  a 
stiff  mixture  of  blue  clay  and  sand,  not  very  easily  eroded. 

At  time  of  survey  the  bottom  of  cut-off  was  less  than  18  inches  above  extreme  low 
water,  and  for  a  short  portion  was  level  with  the  water.  The  amount  of  erosion  done 
during  last  winter  is  reported  variously  as  having  been  from  1  to  2  feet  in  depth. 

According  to  instructions  received,  the  examination  was  to  be  made  with  a  view 
of  straightening  the  river  one^half  mile  below  Dyersburg.  As  the  cut-off  is  now 
almost  an  accomplished  fact,  I  have  no  recommendations  to  make  in  regard  to  the 
improvement,  except  to  let  uie  river  take  its  course,  as  at  the  present  rate  of  erosion 
the  cut-off  will  probably  be  completed  by  the  end  of  the  season.  Boats  use  the  cut- 
off at  a  6-foot  stage  of  water.  There  is  at  extreme  low  water  a  difference  of  level  of 
0.60  foot  between  head  and  foot  of  cut-off,  which  can  not  help  but  modify  iiguriously 
the  channel  in  the  upper  pool  as  soon  as  the  river  runs  through  its  new  channel. 

Coney  Point  Shoal — ^7.15  miles  below  wagon  bridge  at  Dyersburg  (sheet  No.  2). — 
This  shoal  occurs  at  a  portion  of  the  river  which  is  a  cut-off  of  a  former  river  bend 
(Caney  Island  Cut-off),  and  is  due  to  local  conditions. 

This  shoal  is  composed  of  sand,  debris,  snags,  and  embedded  trees,  now  obstruct- 
ing the  river  for  a  distance  of  200  feet  and  giving  only  an  available  depth  of  about 
1  foot  4  inches  at  extreme  low  water. 

The  presence  of  the  shoal  at  this  point  is  explained  somewhat  as  follows: 

The  river  arriving  at  this  point  and  turning  at  more  than  right  angles  from  its 
former  direction,  strikes  the  opposite  bank,  or  concave  side  of  the  bend,  with  great 
force  at  high  water,  causes  considerable  erosion  of  the  bank,  and  in  addition  an 
eddy  of  great  violence  is  produced.  Th  is  eddy  has  eroded  the  bottom  in  an  ellipsoidal 
form  to  a  depth  at  lowest  water  of  23  feet,  and  to  very  abrupt  outlines. 

Upon  resuming  its  course  the  river,  having  lost  much  of  its  initial  velocity, 
deposits  the  coarsest  portion  of  detritus  just  torn  from  its  banks  and  deposite  it 
immediately  below,  thus  causing  the  shoal. 

As  the  nver  falls,  snags,  logs,  etc.,  are  stopped  by  the  high  bottom,  become 
embedded,  increase  the  permanency  of  the  obstruction,  and  render  navigation 
impossible  or  dangerous. 

Dredgingof  this  shoal  would  only  prove  a  temporary  benefit  and  is  not  recom- 
mended!. The  only  thine  which  is  recommended  for  the  improvement  of  this  shoal 
is  a  thorough  removal  of  all  embedded  snags,  logs,  or  other  d^^bris,  which  will  not 
only  get  ria  of  such  dangerous  obstructions,  bat  also  allow  the  water  to  cut  deeper 
into  the  shoal.    Additional  data  will  be  found  on  the  map. 

Basin  No.  1 — 11.95  miles  below  wagon  bridge  at  Dyersburg  (sheet  No.  3). — This 
basin  consists  of  a  sudden  lowering  of  one  of  the  banks  of  the  river  for  a  short 
distance,  thus  forming  an  opening  through  which  the  river  flowB  •ideways.and^Ua, 
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a  depieesion,  which,  owing  to  ite  form  has  heen  called  a  haain.  (See  map  of  Baain 
No.  1,  sheet  3.)  This  basin  is  pear  shaped,  some  600  feet  long,  the  opening  in  river 
being  200  feet  wide;  its  depth,  which  is  diminishing,  averages  approximately  1  foot 
3  inches. 

The  portion  of  river  adjacent  to  basin  is  to  some  extent  shallower  than  nsnal, 
having  3  feet  of  water  in  the  channel.  As  the  effect  of  this  diversion  of  the  current 
into  the  basin  produces  a  retardation  of  velocity,  and  consequently  cansps  a  deposit 
of  particles  just  held  in  suspension,  it  seems  as  ii  the  closing  of  the  opening  of  this 
hasin  would  have  some  beneficial  effect  upon  the  depth  of  water  in  its  neighborhood. 

It  has  been  thought  that  if  the  snags  in  the  immediate  vioinity,  when  removed, 
were  carried  across  the  opening  or  even  inside  the  basin  that  the  process  of  filling  in 
of  the  basin  by  deposits  would  ^o  on  more  quickly,  and  this  is  therefore  the  method 
of  improvement  proposed  for  this  location.    No  dredging  proposed  here. 

Basin  No,  f— 12.40  miles  below  wagon  bridge  at  Dyersburg  (sheet  No.  3).— This 
basin,  jnst  a  half  mile  below  Basin  No.  1,  is  very  similar  in  every  respec^  but  is 
smaller,  being  about  300  feet  long,  with  opening  125  feet  wide  and  a  mean  depth  of 
2  feet  in  the  center.  The  river  adjacent  is  in  fair  condition,  with  an  available  depth 
of  nearly  3  feet,  and  with  the  exception  of  snags  would  not  call  for  special  notice. 

The  remedy  proposed  for  this  basin  is  removiJ  of  all  snags  and  tranaiK>rtation  of 
same  across  opening  of  basin. 

The  mean  of  five  discharge  observations  at  this  location  at  a  stage  of  0.12  foot 
above  low  water  gave  463  cubic  feet  per  second.    No  dredging  is  proposed. 

Six  Mile  Cat-o^— 13.45  miles  below  wagon  bridge  at  Dyersburg  (sheet  No.  3). — ^This 
is  the  Cut-off  No.  2  of  Mr.  Smith's  survey ;  the  name  of  Six  Mile  Cut-off  has  been 
preserved,  it  being  the  only  name  by  which  this  cut-off  is  known  among  river  men. 

As  may  be  seen  on  the  map,  the  river  makes  here  a  sharp  bend  of  only  200  feet 
radius  and  narrows  down  in  one  place  to  a  width  of  60  feet. 

We  find  a  depth  of  water  of  only  2  feet  in  several  places;  also  manv  snags  and 
embedded  trees.  We  also  find  across  the  neck  of  the  bend  a  cut-off  vrom  A  to  65 
feet  wide  and  500  feet  long.  A  considerable  amount  of  water  flows  through  this 
cut-off,  but  is  much  impeded  in  its  flow  by  numerous  snags  and  embedded  trees.  At 
a  stage  of  water  of  0.86  above  low  water  it  was  found  that  about  14  per  cent  of  the 
total  discharge  of  the  river  passed  through  it. 

At  boating  stages  of  8  feet  or  more  nearly  one-half  of  the  volume  of  water  passes 
through  the  cut-off,  which  is  then  used  by  the  boats  altogether. 

The  banks  of  cut-off  are  alluvium,  somewhat  sandy;  they  are  low,  especially  the 
right  bank,  which  is  only  10  feet  high.  This  bank  is  cutting  badly  at  head  of  cut- 
oSf  while  the  bank  opposite  is  being  built  up  by  various  deposits.  The  right  bank 
is  heavily  wooded. 

The  action  of  this  cut-off  is  at  present  harmful  to  the  low-water  navigation^  aa, 
owing  to  such  a  large  percentage  of  water  being  drained  through  it,  a  deposit  of 
sand,  snags,  and  other  debris  is  formed  opposite  the  head  of  cut-off  in  the  main 
river  and  for  some  distance  below.  On  the  other  hand,  this  cut-off  facilitates  navi- 
gation as  soon  as  boating  stage  obtains,  as  the  boats  are  then  able  to  avoid  the  short- 
radius  bend,  which  is  very  narrow  and  with  very  swift  current,  the  distance  being 
also  shortened  1,100  feet. 

Two  ways  of  dealing  with  this  cut-off  present  themselves— the  first,  to  close  the 
cut-off  in  some  portion  of  its  length  by  a  low  dam  of  piling,  brush,  and  stone  reaching 
from  one  bank  to  the  other,  this  cross  dam  to  be  not  over  2  feet  above  low  water. 
This  simple  and  inexpensive  method  would  confine  the  water  to  the  main  river, 
which,  after  removal  of  snags  now  in  the  way.  would  certainly  be  much  improved. 

The  great  and,  I  think,  fatal  objection  to  this  method  would  be  that  as  soon  as  the 
river  rose  a  few  feet  the  right  bank  would  immediately  begin  to  cut  and  cave  around 
the  end  of  the  dam,  the  current  would  then  be  much  accelerated  around  this  end  by 
the  action  of  the  dam  itself,  and  the  cut-off  would  become  much  enlarged,  thus 
almost  certainly  destroying  the  value  of  work  done  a  few  weeks  at  most  after  its 
erection  and  without  having  effected  any  benefit  to  navigation,  which  at  low  water 
is  entirely  suspended. 

This  method  has  frequently  been  used  on  river  work,  but  has,  in  my  experience, 
been  uniformly  followed  by  the  same  disastrous  results ;  and,  in  the  end,  nature  has 
always  had  her  way. 

Another  method  of  dealing  with  the  difficulty  would  be  to  assist  nature  by  remov- 
ing those  obstructions  which  retard  the  completion  of  the  cut-off,  and  this  is  the 
method  recommended. 

As  we* have  seen,  those  obstructions  consist  of  snags,  embedded  large  trees,  and 
logs  now  lodged  in  the  middle  and  at  lower  end  of  cut-off. 

The  plan  proposed  consists  of  a  thorough  removal  and  destruction  of  all  the  snags, 
embedded  logs,  and  trees  now  in  the  cut-off,  and  of  assisting  by  means  of  shovels, 
hoes,  and  other  implements  the  erosive  action  of  the  stream  which  will  follow  upon 
the  removal  of  each  snag.  In  addition,  all  the  trees  on  the  island,  for  a  zone  par- 
allel to  the  bank  and  at  least  50  feet  wide,  should  be  cut  down  and  sawed  in  small 
sections,  to  be  destroyed  if  practicable.    Should  a  dredge  boat  ^e  available,  this 
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oould  be  used  io  connection  and  the  improyement  completed  more  expeditiously. 
Am  there  is  a  fall  of  0.42  foot  from  head  to  foot  of  cat-off,  it  is  felt  that  this  will 
materially  assist  in  the  erosion. 

The  work  should  be  begun  early  in  the  low- water  season,  in  order  that  cut-off  may 
have  time  to  enlarge  to  such  an  extent  as  not  to  readily  retain  future  snags  passing 
through  it. 

There  are  one  or  two  objections  to  the  cut-off.  There  being  a  fall  of  0.42  foot  from 
head  to  foot,  the  upper  pool  will  be  lowered  to  a  large  extent  as  soon  as  flow  of  water 
through  new  channel  is  unimpeded;  secondly,  the  material  eroded  from  cut-off  will 
be  deposited  somewhere  downstream,  and  possibly  emphasize  McCoys  Shoals,  one- 
half  mile  below  this  point. 

McCojfB  ShoaU — 14^  miles  below  wa^on  bridge  at  Dyersbnrg  (sheet  No.  3).— This 
shoal  is  connected  with  a  basin  very  similar  in  all  its  characteristics  to  Basin  No.  1 
and  Basin  No.  2,  but  with  a  smaller  average  depth  of  water  in  the  channel,  the* 
ayailable  depth  being  only  2  feet  2  inches. 

The  bottom  of  river  consists  of  loam  and  shifting  sand,  which,  it  is  thought,  are 
deposited  in  a  manner  similar  to  that  described  for  Basin  No.  1  and  Basin  No.  2.  It 
is  thought  also  that  much  of  the  material  deposited  is  derived  from  Six  Mile  Cnt-off, 
less  than  three-fonrths  of  a  mile  np  the  river. 

A  few  bad  snass  are  found  in  the  channel,  while  the  right  bank  is  literally  lined 
with  snags  and  drift,  extending  in  the  river,  as  shown  on  map. 

The  plan  of  improvement  proposed  at  this  place  consists  of  a  thorough  removal  of 
all  the  snags  and  drifts  and  depositing  same  in  basin,  now  rapidly  tilling  up. 

This  concludes  the  report  on  special  examinations. 

There  are  several  other  points  where  the  conditions  are  Just  as  nnfavorablo,  and 
even  more  so,  but  no  special  examination  could  be  made,  as  the  funds  allotted  for  the 
work  did  not  permit. 

B8TIMATB. 

It  is  impossible  to  present  an  accurate  estimate  of  the  cost  of  completing  the 
improvement  of  the  river  examined.  In  general,  it  is  not  believed  that  the  ri  ver  can 
be  definitely  improved  so  as  to  give  assured  low-water  navigation,  especially  so  on 
account  of  the  difficulties  in  regard  to  the  portion  of  river  below  Key  Comer. 

It  is,  however,  believed  that  a  thorough  clearing  of  snags  for  several  years  will 
remove  the  greatest  impediments  to  navigation,  and  will  certainly  not  decrease  all 
the  depth  of  water  which  the  river  is  susceptible  of  giving. 

1  also  infer  from  the  size  of  the  boats  used,  drawing  4  feet  and  6  feet,  respectively, 
and  from  conversations  had  with  river  men,  that  pilots  do  not  desire  so  much  navi- 

gation  at  low  water  as  the  removal  of  snags  whicn  prevent  them  from  using  their 
oats  for  as  long  a  period  as  the  available  depth  of  water  would  otherwise  alTow. 
It  is  therefore  thought  that  the  employment  of  a  snag  boat  in  connection  with  a 
shore  party  for  a  period  of  four  or  live  months  every  year  would,  after  a  while,  keep 
the  river  in  first-class  condition. 

The  expenses  of  such  a  boat  and  party  would  be  approximately  $600  per  month,  so 
that,  considering  repairs,  a  sum  of  $3,000  per  year  would  be  necessary. 

COMMERCE. 

Although  navigation  lasts  on  the  average  but  from  five  to  six  months  every  year, 
the  amount  of  commerce  done  on  the  river  is  considerable,  and  is  only  limited  by 
the  low- water  season. 

It  consists  mainly  of  transportation  of  timber,  which  is  very  abundant,  and  the 
exploitation  of  which  gives  employment  to  fully  500  men. 

Considerable  merchandise  has  also  been  transported  between  Dyersbnrg  and 
Memphis  and  St.  Louis. 

Three  tugs  and  one  stem- wheel  boat  with  barges  have  been  employed. 

Commercial  statiaties  from  July  1, 1895,  io  June  SO,  1896, 

Tons. 

Com 350 

Beer 120 

Merchandise 15 

Stave  bolts 5,000 

Spokes 600 

Lumber 62,300 

Logs 42,600 

Cross-ties 100 

Staves 250 

Hoops 150 

Heading 100 

Total Ill,  585 
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Since  repwiedy  from  July  1,  1896,  to  December  31, 1896. 

Ton*. 
Lumber 160 

Very  respectfully,  yoar  obedient  servant, 

O.  L.  Petitdidier,  Surrejfor. 
Capt.  John  Biddle. 


A  A  5. 

SURVEY  OF  MOUTH  OF  CUMBERLAND  RIVER,  KENTUCKY. 

[Printed  in  HouBe  Doc.  No.  283,  Fifty-foarth  CongroM,  second  a«Mion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C,  February  5,  1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  23, 1896,  with  map,*  by  Capt.  John  Biddle,  Corps'of 
Engineers,  of  the  result  of  a  survey  of  the  mouth  of  Cumberland  River, 
Kentucky,  made  in  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  June  3, 18D6. 

Captain  Biddle  states  that  the  two  channels  leading  from  the  Cum- 
berland Kiver  to  the  Ohio  River  accommodate  easily  all  Cumberland 
River  navigation,  and  probably  all  that  of  the  Ohio  River  which  is  apt 
to  take  this  route,  and  that  the  conditions  in  the  channel  are  improv- 
ing. He  therefore  sees  no  reason  for  further  improvements  or  expendi- 
tures at  this  point  for  the  present,  except  such  as  are  necessary  tiO  keep 
the  present  works  in  condition,  and  perhaps  to  extend  them  somewhat 
if  circumstances  require.  In  this  connection  Captain  Biddle  states 
that  the  sum  of  $20,000  should  be  appropriated  for  maintenance  of 
works  at  the  mouth  of  the  Cumberland  River,  to  be  used  whenever 
necessary. 

In  forwarding  the  report  to  this  oflBce  Col.  J.  W.  Barlow,  Corps  of 
Engineers,  the  division  engineer,  concurred  in  the  views  of  the  district 
officer. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.j  Chief  of  Ungineers, 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


report   of   capt.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 

Nashville,  Tenn.,  December  23, 1896. 

General:  In  compliance  with  instructions  contained  in  letter  dated 
office  Cliiet  of  Engineers,  September  5, 1896,  I  have  the  honor  to  sub- 
mit the  report  of  survey  of  mouth  of  Cumberland  River,  Kentucky, 
provided  for  by  the  river  and  harbor  act  of  June  3,  1896. 

Work  was  delayed  until  November  in  order  to  make  the  survey  at 
the  lowest  practicable  stage  of  water,  and  also  to  make  use  of  a  party 
already  in  the  field,  so  as  to  diminish  cost,  in  accordance  with  instruc- 
tions from  the  Chief  of  Engineers. 


"Not  reprinted.    Printed  in  House  Doc.  No.  283,  Fifty-fourth  Congress,  second 
session. 
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While  at  the  time  of  the  survey,  from  November  1  to  16, 1896,  fhe 
Gamberland  Eiver  was  low,  the  Ohio  Eiver  was  high  for  the  time  of 
year  and  did  not  get  to  a  low  stage  at  that  point  daring  the  season  of 
1896.  It  was  therefore  necessary  to  do  the  work  at  a  stage  of  water 
of  abont  6  to  8  feet.  This  prevented  as  thorough  an  examination  of  the 
conditions  of  works  as  was  desired,  and  gave  also  probably  a  somewhat 
different  bottom  than  would  have  been  the  case  at  extreme  low  water. 
I  believe  the  survey,  however,  gives  all  the  information  necessary  for 
the  puri)ose. 

The  survey  was  made  under  thepersonal  chargeof  Mr.  B.  F.  Cheatham, 
surveyor,  with  transit  and  stadia,  the  soundings  taken  from  a  rowboat, 
the  location  being  determiued  by  the  stadia.  Observations  were  taken 
for  discharge,  but  on  account  of  the  water  of  the  Ohio  backing  up  the 
Cumberland,  causing  pools  and  eddies,  the  discharge  of  the  latter 
could  not  be  satisfactorily  ascertained. 

•  •  •  •  •  •  • 

The  Cumberland  River  empties  into  the  Ohio  near  Sniithland,  Ky. 
For  about  25  miles  above  its  mouth  it  forms  a  deep  pool,  with  but  little 
fall  and  with  plenty  of  water  for  boating  purposes. 

The  Ohio  River  about  1  mile  above  the  Cumberland  is  divided  into 
two  branches  by  Cumberland  Island.  The  greater  part  flows  to  theright 
of  the  island.  The  remainder  flowing  to  the  left  forms  what  is  called 
the  Kentucky  Chute.  The  Kentucky  Chute  is  but  500  feet  wide,  while 
the  main  river  is  half  a  mile  wide.  Into  this  chute  empties  the  Cum- 
berland River,  and  the  two  combined  flow  past  Smithland  and  join  the 
main  Ohio  about  2  miles  farther  down,  at  the  foot  of  Cumberland  Island. 

There  are  thus  two  outlets  from  the  real  mouth  of  the  Cumberland  at 
Smithland  to  the  Ohio  River,  one  at  the  upper  end  and  the  other  at  the 
lower  end  of  Cumberland  Island.  Occasionally,  due  to  sudden  rises 
in  the  Cumberland  while  the  Ohio  is  low,  the  current  will  flow  out  from 
the  Cumberland  through  both  channels.  If  the  Ohio  be  high  while  the 
Cumberland  is  low,  the  water,  is  backed  up  a  considerable  distance  in 
the  Cumberland  above  Smithland,  forming  a  currentless  pool. 

For  improvement  purposes  the  mouth  of  the  Cumberland  has 
generally  been  considered  to  be  at  the  foot  of  Cumberland  Island,  as 
most  of  the  commerce  of  the  Cumberland  goes  naturally  through  this 
passage. 

A  specific  allotment  of  $30,000  was  made  by  act  of  September  19, 
1890,  from  appropriation  for  improving  Cumberland  River  below  Kash- 
ville,  for  expenditure  at  the  mouth  of  the  river,  all  of  which  has  been 
spent  below  Smithland. 

I  have,  however,  had  the  survey  made  to  both  ends  of  Cumberland 
Island  and  out  into  the  Ohio,  so  as  to  more  thoroughly  examine  the 
conditions. 

Formerly  the  channel  of  the  Ohio  river  at  low  water  was  down  the 
Kentucky  Chute.  A  dam  built  at  the  head  of  the  island  diverted  the 
water  into  the  chute.  Subsequently,  about  1878,  the  dam  was  removed 
and  the  channel  changed  to  the  right  bank.  During  the  past  season 
the  Kentucky  Chute  has  again  been  used  by  the  Ohio  River  steamboats 
at  low  water.  This  channel  would  always,  however,  be  too  narrow  and 
crooked  to  successfully  pass  large  tows.  After  the  dam  at  the  head  of 
the  island  was  opened  a  gradual  shoaling  took  place  in  the  chute  near 
the  foot  of  Cumberland  Island.  The  water  of  the  Cumberland,  even 
with  the  addition  of  some  Ohio  River  water,  was  not  sufficient  to  keep 
the  channel  deep.  This  shoaling  increased  so  as  to  often  make  it 
impossible  for  a  steamboat  to  pass  from  one  river  to  the  other  at  stages 
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when  both  were  navigable.  Short  check  dams  were  tried  as  remedies, 
but  did  not  prove  successful. 

On  April  17, 1888,  the  engineer  officer  in  charge  of  the  Cumberland 
Eiver  reported  to  the  Chief  of  Engineers  the  unsatisfactory  condition 
of  the  mouth  of  the  river.  A  Board  of  Engineers  was  in  consequence 
constituted,  which  examined  the  locality  and  reported  on  June  16, 1888. 
These  reports  are  printed  in  Report  of  Chief  of  Engineers  for  1888, 
pages  1626  et  seq.  The  Board  thoroughly  discussed  the  subject,  and 
attention  is  respectfully  invited  thereto. 

The  Board  recommended  that  a  dike  be  built  beginning  at  a  point  on 
the  main  shore,  about  1^  miles  below  Smithlaud,  which  dike  was  to 
cut  ofi'  a  small  channel  to  the  left  of  a  towhead,  and  then  to  extend 
along  the  towhead  and  beyond  foot  of  Cumberland  Island  to  deep 
water  in  the  Ohio,  reducing  the  width  of  the  bed  to  about  the  normal 
width  of  the  Cumberland  proper  above  Smithland.  The  water  would 
be  forced  to  flow  between  the  dike  and  Cumberland  Island,  and  would 
presumably  cut  out  the  bar.  The  island  would  probably  have  to  be 
protected.  The  estimated  cost  was  $129,600,  which  did  not  include 
the  cost  of  protection  of  Cumberland  Island.  It  was  recommended 
that  a  pile  dike  be  built,  cut  off  to  low  water,  surmounted  by  crib  work 
to  a  height  of  8  feet  above  low  water,  and  the  height  to  be  subsequently 
increased  if  it  were  found  necessary. 

The  dike  has  been  built  as  directed,  but  was  made  without  the  crib 
work,  principally  because  most  of  the  dike  had  to  be  built  on  the  tow- 
head,  which  was  itself  several  feet  above  low  water,  and  therefore  the 
cutting  off  to  low  water  became  unnecessary  and  impracticable.  The 
dike  has  about  the  height  contemplated,  but  is  all  pile  work  filled  with 
brush  and  rock.  There  is  a  gap  in  the  dike  about  the  center  of  its 
length,  as  the  towhead  comes  to  the  top  of  the  piling  and  fills  the  gap. 
It  is  possible  that  this  may  be  cut  away,  and  must  therefore  be  watched. 
It  has  not  done  so  as  yet.  The  amount  expended  was  $23,716.71,  and 
the  results  obtained  are  those  sought  for  under  the  project  and  estimate 
of  $129,600. 

In  tlie  Eeport  of  the  Chief  of  Engineers  for  1896,  pages  1907  and  1908, 
the  following  statement  is  made  with  reference  to  this  dike: 

The  dike  as  at  present  constructed,  however,  secures  the  object  sought  after:  that 
is,  the  passage  from  Cumberland  River  to  the  Ohio.  Bars  form  in  the  Ohio  River 
opposite  the  mouth,  beyond  the  end  of  the  dike.  These  bars  shift  continually,  but 
tnere  has  never  been  any  difficulty  in  passins;  from  one  river  to  the  other  since  the 
dike  has  been  completed,  while  previously  the  mouth  was  often  closed  while  each 
river  remained  navigable.  It  seems  probable  that  some  time  the  gap  in  the  dike 
will  have  to  be  protected.  With  that  in  view,  and  also  to  ascertain  effect  of  dike, 
surveys  have  been  made  each  year  to  determine  the  changes  that  occur.  Up  to  the 
present  no  cnttiug  of  the  towhead  has  taken  place.  It  is  suggested  that  if  this  hap- 
pens it  would  be  well  to  cover  the  gap  with  a  layer  several  feet  thick  of  broken  stone 
extended  in  front  of  the  line  of  the  dike,  so  that  as  the  bank  cuts  away  the  stone 
will  fall  in  and  make  a  protection.  It  is  also  possible  that  Cumberland  Island  will 
have  to  be  further  protected. 

Examining  now  the  map  of  the  survey  made  this  season,  it  will  be 
seen  that  at  a  7  to  8  foot  stage  there  is  a  good  and  safficient  channel 
from  Smithland  to  the  Ohio,  at  the  lower  end  of  Cumberland  Island,  of 
a  depth  of  about  12  feet,  and  tx)  the  head  of  island  of  a  depth  of  11.5  feet. 

Cumberland  River  navigation  is  by  boats  which  never  draw,  except 
perhaps  occasionally,  more  than  5  feet,  and  at  river  stages  below  2  feet 
do  not  carry  over  2^  to  4  feet,  and  usually  not  as  much.  It  is  therefore 
seen  that  these  channels  will  accommodate  easily  all  Cumberland  Eiver 
navigation,  and  probably  all  that  of  the  Ohio  River  apt  to  take  this 
route.    Moreover,  the  conditions  in  the  channel  are  improving. 
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Therefore,  I  see  no  reason  for  further  improvements  or  expenditures 
at  this  )>oint  for  the  present,  excepting  such  as  are  necessary  to  keep 
the  present  works  in  condition,  and  perhaps  extend  them  somewhat  if 
circumstances  demand.  There  should,  therefore,  be  a  sum  of  perhaps 
$20,000  appropriated  for  the  work  at  the  mouth  of  Cumberland  Biver, 
Kentucky,  for  "  maintenance,"  to  be  used  whenever  necessary.  The 
works  are  as  permanent  as  such  works  are  usually  made,  but  are  of 
timber  and  must  be  kept  in  repair;  also,  due  to  shifting:  channels, 
deposits,  and  cuttings,  some  changes  may  become  desirable  and  further 
protection  to  the  banks  obligatory.  Besides,  it  may  become  necessary 
to  protect  the  gap  in  the  dike. 

Therefore,  no  further  improvements  are  recommended  to  be  under- 
taken at  present,  but  that  a  careful  watch  be  kept  over  this  locality 
and  from  results  observed  further  action  be  taken  when  it  shall  become 
necessary. 

Very  respectfully,  your  obedient  servant, 

John  Biddle, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Cbaiohill, 

Chief  of  Engineers^  U.  8.  A. 
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APPENDIX  B  B. 


IMPROVEMENT  OP  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 


REPORT  OF  CAPT.  DAK  C.  KINGMAN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVSUBNTS. 


1.  Tennessee  River. 

2.  Operating  and  care  of  Muscle  Shoals 

Canal,  Tennessee  River. 


3.  French  Broad  and  Little  Pigeon  rivers, 

Tennessee. 

4.  Clinch  River,  Tennessee. 


8URVBYB. 

5.  Month  of  Tennessee  River,  Kentncky.   |  6.  Emory  River,  Tennessee. 


Engineer  Office,  United  States  Army, 

Chattanoogay  Tenn.^  July  <9,  1897. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1897. 

Very  respectfully,  your  obedient  servant, 

Dan  O.  Kingman, 
Captain  of  Mngineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungineersy  U.  S.  A. 


THE  district. 

This  district  was  in  charge  of  Capt.  Dan  0.  Eingman,  Corps  of 
Engineers,  during  the  entire  year.  The  division  engineers  were  Ool. 
J.  W.  Barlow,  Corps  of  Engineers,  until  May  7, 1897,  and  since  then 
Col.  Henry  M.  Robert,  Corps  of  Engineers. 

TENNESSEE  RIVER  SYSTEM. 

The  Tennessee  Biver  receives  its  water  irom  seven  different  States, 
namely:  Virginia,  North  Carolina,  Georgia,  Tennessee,  Alabama,  Mis- 
sissippi, and  Kentucky.  The  total  area  drained  by  it  is  44,000  square 
miles,  an  area  almost  equal  to  that  of  England.  It  discharges  in  time 
of  floods  not  less  than  700,000  cubic  feet  of  water  per  second,  and  even 
at  its  low  stages  its  discharge  each  second  is  10,000  cubic  feet. 
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The  following  table  gives  the  length  of  the  Tennessee  Biver  and  of 
the  navigable  portion  of  its  tributaries,  so  far  as  it  is  known.  There 
has  been  no  general  survey  to  cover  this  system,  and  the  length  of  the 
navigable  portion  of  most  of  the  tributaries  has  been  determined  from 
old  reconnoissances  and  from  the  statements  of  pilots  and  others 
engaged  in  the  navigation  of  these  streams.  For  this  reason  it  is  prob- 
able the  distances  in  some  cases  are  overestimated.  In  a  number  of 
cases  it  has  been  impossible  to  ascertain  the  length  of  the  navigable 
portion  of  tributaries,  but  sufficient  information  has  been  collected  here 
to  show  that  the  system  has  over  1,382  miles  of  water  navigable  by 
steamboats  and  nearly  1,053  more  navigable  by  rafts' and  flatboata, 
making  in  all  a  system  of  internal  waterways  of  the  United  States  2,435 
miles  in  extent. 


Name  of  Btream. 

Navigable  by  steamboats  to— 

Miles. 

By  rafts  and  flatboats 
on  upto— 

MOea. 

Tennessee  River ....... 

Holston  and  French  Broad . . 
The  Forks 

20 
68 
Unknown. 
40 

CUrk  River 

Benton   and  Clear 
Springs. 

50 

Big  Sandy  River 

Duck  River 

Marble  Qnarry 

20 

Centerviile 

About  Columbia 

50 

Bnflalo  Creek 

Unknown. 

Boecli  River 

Unknown. 

Yellow  Creek 

To  near  Memphis  and 

Charleston  Road. 
Burleson,  Ala 

12 

Bear  River 

About  Crippled  Deer  Creek. 
To  Rock  House         

18 
2 

75 

2 

•     7 

34 

Bloe  Water  Creek. . . . 

Unknown 

Klk  River 

Favetteville.  Tenn 

Unknown. 

Limestone  Creek  ...... 

Cotaco  Creek 

Flint  River 

40 

Paint  Rook  Creek 

50 

Gantersville  Creek 

16 

Sequatobie  River 

Short  Creek 

To    Chattanooga  and   St. 
Louis  Bridge. 

12 

6 
8 
2 

83 
100 

14 

68 

Town  Creek 

Chickamaiiga  Creek . . . 

23 

Hiawasaee  River    .  . 

Savannah  Ford      •.  ....... 

67 

Clincli  River 

To  mouth  of  PoweU  River.. 
Railroad  bridire      

Osbom  Ford 

220 

Emorv River  .... 

Powell  River 

Month     to    Shavers 
Ford.  Va. 

100 

Xiittle  Tennessee  River 

Water  Lily  Schoolhonse.... 
Hawkins  Mill 

40 
6 

70 

2 
48 

154 

60 

Tellico  River 

30 

French  Broad,  Tennes- 
see. 

Little  Pigeon  River 

French  Broad,  Ifortb 

Lead  vale 

UnknowiL 

Catlettoburg  Warehouse. . . . 
Brevard  to  Asheville 

Kinpunorth  Tenn ............ 

Sevierville 

8 

Unknown. 

Carolina. 
Holston  River 

Saltville  on  North  Fork 

90,  South  Fork  25. 
Henleys  Ford 

116 

Nolichuckv  River 

101 

Total 

1,882* 

1,058 

Not  all  of  this  system  is  nnder  improvement  Indeed,  the  improve- 
ment has  generally  been  limited  to  the  main  trunk  of  the  river  and 
three  or  four  of  its  tributaries.  Less  than  650  miles  of  the  2,436  miles 
have  been  surveyed,  and  no  project  has  ever  been  formed  for  the 
improvement  of  the  system  as  a  whole.  A  general  survey  of  it  is  very 
desirable,  not  only  to  secure  a  thorough  knowledge  of  its  regimen,  to 
determine  its  susceptibility  of  improvement,  and  to  prepare  plans  and 
estimates  for  work  to  be  done,  but  also  to  fix  upon  and  determine  the 
head  of  navigation  of  each  of  the  tributaries,  in  order  that  they  may 
be  better  protected  from  unlawful  obstruction  and  interference  and 
that  the  bridges  built  over  them  may  have  proper  supervision  by  th^ 
War  Department  of  the  United  States* 
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The  United  States  early  recognized  the  value  and  importance  of  this 
system  of  waterways,  and  in  1828  gave  to  the  State  of  Alabama  400,000 
acres  of  pablic  land  within  its  borders,  to  be  sold  and  the  proceeds 
applied  to  the  improvement  of  the  river.  This  was  only  uiue  years 
after  Alabama  was  admitted  to  the  Union.  As  early  as  1827  the  United 
States  made  an  appropriation  of  money  for  the  survey  of  a  portion  of 
the  Tennessee  River,  and  in  1852  it  appropriated  $50,000  for  its 
improvement.  Since  then  other  appropriations  of  money  have  been 
made  by  the  General  Government,  until  more  than  $5,200,000  have 
been  applied  to  the  improvement  of  this  river  system,  and  plans  for 
its  further  improvement  have  received  the  sanction  of  Congress  which 
will  require  the  expenditure  of  over  (6,000,000  more. 

The  river  is  not  now  navigable  during  the  entire  year,  but  the 
improvements  which  have  already  been  made  are  sufficient  to  demon- 
strate that  the  main  trunk  of  the  river  can  be  made  navigable  through- 
out the  year  and  that  the  season  of  useful  navigation  can  be  greatly 
lengthened  on  all  of  the  tributaries.  Owing  to  the  fact  that  in  general 
the  bottoms  of  these  water  courses  are  hard  and  their  banks  stable,  and 
from  the  fact  that  they  are  seldom  obstructed  by  ice,  they  aie  excep- 
tionally susceptible  of  improvement.  Notwithstanding  the  many  ob- 
structions which  still  exist  in  the  river  and  the  difficulties  and  dangers 
of  navigation,  there  were  64  steamboats,  of  an  aggregate  tonnage  of 
10,000  net  tons,  and  240  barges,  of  a  carrying  capacity  of  80,000  tons, 
employed  during  the  year  1896  upon  this  river  system.  In  addition  to 
these  means  of  transportation,  a  large  amount  of  lumber  was  floated 
down  the  river  in  rafts  and  a  considerable  quantity  of  material  was 
moved  in  flatboats.  In  regard  to  the  latter  method  of  transportation 
no  record  could  be  obtained,  but  the  statistics  actually  collected  show 
that  there  were  transported  upon  the  river  during  the  year  above  men- 
tioned more  than  100,000  passengers  and  nearly  2,000,000  tons  of  freight, 
valued  at  $22,000,000. 

The  methods  wliich  have  been  adopted  for  improving  the  navigation 
of  the  Tennessee  River  and  its  tributaries,  so  far  as  the  improvement 
has  gone,  are  as  follows:  First,  by  the  removal  of  snags,  wrecks,  over- 
hanging trees,  and  loose  rocks  and  bowlders  obstructing  the  channel; 
second,  by  dredging;  third,  by  the  construction  of  wing  dams  and 
training  walls,  and  fourth,  by  the  construction  of  lateral  canals. 

Theremoval  of  snags  and  similar  obstructions  isof  course  always  a  suc- 
cessful improvement  as  far  as  it  goes.  Snags  and  leaning  trees  appear 
again,  however,  so  that  this  improvement  is  never  entirely  completed. 
Dredging,  when  properly  planned,  and  when  made  through  hard  mate- 
rial, is  generally  a  permanent  improvement,  but  the  mere  dredging 
through  bars  of  recent  formation  composed  or  material  light  enough  to 
be  moved  by  the  water  is  apt  to  be  temporary,  and  the  benefit  resulting 
from  it  is  soon  lost.      ^ 

Before  discussing  the  other  two  methods  of  improvement  it  is  well  to 
briefly  describe  the  channel  of  the  bed  of  the  Tennessee  Kiver,  and  a 
description  of  that  of  the  river  itself  will  apply  pretty  well  to  all  of  its 
tributaries.  If  the  bottom  of  the  Tennessee  Kiver  should  be  laid  bare 
BO  that  it  could  be  examined,  it  would  be  found  not  to  consist  of  a 
smooth,  even  groove  or  furrow  like  a  ditch,  but  rather  of  a  series  of  long 
and  narrow  and  deep  holes  or  troughs,  these  holes  being  separated 
from  each  other  by  ridges,  which  are  generally  broad  and  flat  on 
top  and  of  such  length  as  to  make  the  river  considerably  wider  where 
they  occur  than  it  is  at  the  deex)er  pools.    The  crest  of  any  one  of  these 
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rUlf^en  in  generally  a  little  lower  thar.  IJiat  of  the  one  wliich  innDediately 
pTf^'A'Al^  it  npHtream.  These  ridges  ive  geoen^j  eompoeed  of  hard 
material,  snifh  aA  i^emented  gravel,  looae  roeka  of  considerable  size,  or 
^  more  often  of  solid  ledges,  and  are,  in  short,  the  bars  or  reefe  and  are 
'  the  pla^-eH  where  in  low  water  navigation  is  most  inconvenient  and  diffi- 
enlt«  They  are  found  at  the  places  where  the  bottom  of  the  river  ia 
hardfT  and  offers  more  resistance  to  erosion  than  the  banks,  and  where, 
in  r^onse^inence,  the  river  in  its  effort  to  secure  a  channel  sofficientlj 
commoilions  to  carry  its  flood  discbarge  has  ent  away  the  banks  instead 
iff  the  bott/>m,  natarally  selecting  the  softer  materiaL 

In  low  water,  then,  the  river  is  made  np  of  a  series  of  narrow  ponds 
or  pools,  varying  from  a  few  hundred  yards  to  several  miles  in  length, 
in  which  the  water  is  d^ep,  the  current  gentle,  and  navigation  gener- 
ally free  and  nnobstructed,  these  pools  ^mg  separated  by  bars  where 
then  ver  is  wide,  the  water  shallow,  and  the  current  rapid,  where  islands 
fref|nently  occur  and  divide  and  subdivide  the  chauneK  and  where 
nearly  all  the  fall  is  concentrated,  where  snags  and  bowlders  are  gen- 
erally found,  and  where  navigation  is  in  consequence  difficult,  often 
dangerous,  and  sometimes  impossible.  This  is  the  condition  at  low 
water. 

When  the  river  rises,  the  gain  in  cross  section  is  greater  on  the  wide 
bars  than  it  is  in  the  narrow  pools,  and  consequently  the  area  of  dis- 
charge increascH  more  rapidly  on  the  bars  than  it  does  in  the  pools;  the 
area  of  the  crcms  section  of  discharges  on  the  bars  rapidly  approaches 
that  in  the  pooln  and  finally  equals  and  then  exceeds  it.  As  a  result  the 
conditions  with  respect  to  the  velocity  of  the  current  are  reversed  in 
high  water  and  the  current  becomes  gentle,  comparatively  speaking, 
where  before  it  was  most  rapid  and  swift.  For  this  reason  gravel, 
bowlders,  sunken  logs,  and  other  debris  are  scoured  from  the  bottom  of 
the  pools  at  high  water  and  often  deposited  on  the  bars,  where  it 
remains  when  the  river  falls,  the  feebler  currents  due  to  the  low  water 
discharge  not  being  adequate  to  remove  it. 

The  method  of  improving  the  river  by  wing  dams  and  training  walls 
generally  has  for  its  objects  to  raise  the  water  surface  and  to  secure  a 
more  uniform  disposition  of  the  slo]>e  on  these  bars  at  low  stages  of  the 
river.  It  is  a  very  easy  thing  to  close  by  a  dam  an  island  chute,  and 
thas  force  all  of  the  low- water  discbarge  through  one  of  its  natural 
channels,  or,  in  the  absence  of  an  island,  to  construct  a  wing  dam  and 
training  wall  which  will  in  effect  crowd  the  discharge  toward  one  side 
of  the  river.  This  always  deei>ens  the  water  where  before  it  was  shal- 
low. An  examination  of  the  Tennessee  River,  particularly  that  portion 
above  Chattanooga  and  of  such  of  its  tributaries  as  have  been  worked 
on  in  the  past,  shows  that  a  great  deal  of  this  kind  of  work  has  been 
done.  But  it  is  always  a  very  dangerous  thing  to  interfere  with  the 
established  regimen  of  any  river.  Works  of  this  kind  have  almost 
invariably  had  the  following  effect:  They  have  first  robbed  a  portion 
of  the  bed  of  the  river  of  its  water  to  crowd  it  into  another  por- 
tion, and  the  effect  has  been  to  lower  the  water  surface  at  the  lower  end 
of  the  chute,  and  thus  simply  transfer  the  difficulties  to  that  point.  If 
the  artificial  passage  has  terminated  in  water  that  was  naturally  deep, 
then  the  expansion  and  spreading  out  of  the  water  as  it  leaves  the  foot 
of  the  chute  has  caused  a  loss  of  velocity,  which  has  almost  invariably 
led  to  the  formation  of  a  bar,  which  not  infrequently  proves  a  worse 
obstruction  than  the  one  which  the  improvement  was  designed  to 
overcome. 

I  am  very  far  from  saying  that  wing  dams  and  training  walls  are  not 
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desirable  methods  of  improving  a  river  of  this  kind,  but  they  must  be 
located  with  the  greatest  care,  with  a  view  to  the  natural  condition  of 
the  river  at  the  i>oint  to  be  improved,  they  must  produce  as  little  dis- 
turbance of  the  regimen  as  possible  in  order  to  secure  the  desired 
result,  and  arrangement  must  be  made  to  compel  the  water  on  the  fall- 
ing stage  of  the  river  to  cut  away  the  bar  which  will  be  pretty  sure  to 
form  at  high  water.  Therefore  all  such  improvement  must  be  made 
after  close  study,  the  work  must  be  carried  on  slowly,  extended  over 
three  or  four  seasons,  the  changes  carefully  watched,  and  the  defects 
remedied;  and  even  then  it  can  not  positively  be  said  that  the  improve- 
ment will  be  a  permanent  one. 

The  method  of  improvement  by  lateral  canals  has  been  carried  out 
at  Elk  River  Shoals,  at  Big  Muscle  Shoals,  and  is  in  progress  at  Col- 
bert Shoals.  Itis  also  proposed  for  Little  Muscle  Shoals.  This  improve- 
ment can  always  be  made  perfectly  successful  and  highly  satisfactory. 
It  is  expensive  to  make  and  expensive  to  operate  and  maintain,  but,  if 
the  commerce  will  justify  it,  is  always  worth  what  it  costs. 

The  method  of  improvement  by  slack-water  navigation — that  is,  by 
locks  and  dams — ^has  not  yet  been  applied  to  the  Tennessee  River  sys- 
tem, though  many  of  the  tributaries  and  even  the  upper  portion  of  the 
main  trunk  are  admirably  adapted  to  this  form  of  improvement. 

For  the  purposes  of  appropriation  and  administration  the  river  sys- 
tem has  been  subdivided  so  as  to  separate  the  main  trunk  from  the 
tributaries  and  to  divide  the  main  trunk  into  two  sections,  namely,  the 
portions  lying  above  and  below  Chattanooga,  TeniL 


B  B  z. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 

[Length,  640  mOM. I 

The  junction  of  the  Holston  and  French  Broad  rivers,  4J  miles  above 
Knoxville,  is  now  generally  taken  as  the  head  of  the  Tennessee  River, 
and  in  the  river  and  harbor  act  of  1890  this  i)oint  appears  to  have  been 
definitely  fixed  by  the  specific  language  of  the  act  providing  for  a  sur- 
vey of  the  Tennessee  River  from  Chattanooga  to  the  junction  of  Holston 
and  French  Broad  rivers. 

As  one  of  the  largest  of  the  fifty-three  or  more  tributaries  of  the  Mis- 
sissippi River  the  Tennessee  has  always  held  an  important  place  in  the 
projects  for  the  improvement  of  the  navigable  waterways  of  the  coun- 
try^ The  Muscle  Shoals  Canal  having  been  opened  to  navigation,  the 
Tennessee  River  is  now  navigable  from  its  source  to  its  mouth,  a  dis- 
tance of  640  miles,  during  several  months  of  the  year,  and  as  work  is 
continued  upon  certain  other  less  formidable  obstructions  the  season  of 
navigation  will  be  correspondingly  lengthened.  The  radical  improve- 
ment of  this  river  so  as  to  make  navigation  continuous  throughout  its 
entire  length  for  boats  of  moderate  draft  is  by  no  meiins  an  impossibility. 

Now  that  the  great  obstruction  of  the  Muscle  Shoals  has  been  over- 
come by  the  completed  canal,  and  Colbert  Shoals  is  in  process  of  being 
done  away  with  in  the  same  manner,  it  is  more  annoying  to  the  now 
really  brightening  prospects  for  river  navigation  to  have  to  contend 
with  the  smaller  obstructions  which  exist  in  a  number  of  places  along 
the  river.  These  obstructions  are  very  short  in  length,  but  no  whit 
less  obstructive  than  the  longer  ones. 
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1.  ABOVE  CHATTANOOOA  (188  MILES). 

This  section  of  the  river  is  navigable  except  during  the  periods  of 
very  low  water  which  occur  during  the  summer  and  fall  montlis;  at 
such  times  navigation  can  only  be  carried  on  with  very  small  and  light- 
draft  boats,  excepting  during  the  occurrence  of  the  so  called  '*  rain 
tides." 

The  commerce  of  this  portion  of  the  river  is  carried  on  by  means  of 
steamboats  carrying  freight  and  passengers,  and  generally  towing^  one 
or  more  barges;  by  flat-boats  descending  with  the  current  from  the 
upper  tributaries,  and  by  rafts  of  lumber  and  logs.  The  latter  consti- 
tute an  imiM>rtant  part  of  the  commerce  of  the  upper  Tennessee  River. 

In  1830  Col.  S.  H.  Long,  United  States  Topiographical  Engineers, 
made  a  careful  examination  of  the  Holston  and  Tennessee  rivers 
between  Eingsport,  Tenn.,  and  the  Alabama  State  line.  His  report, 
published  as  Uouse  Ex.  Doc.  No.  167,  Forty-third  Congress,  second 
session,  gives  a  detailed  descripition  of  every  obstruction  to  navigation 
at  that  time,  and  plans  and  estimates  for  their  improvement.  In  1871 
an  examination  was  made  between  Knoxville  and  Chattanooga  under 
the  direction  of  Maj.  Walter  McFarland,  Corps  of  Engineers.  (See 
Reports  of  Chief  of  Engineers,  1871,  pp.  602-607,  and  1872,  pp.  488- 
494.)  The  obstructions  to  navigation,  as  described  in  these  rei>orts, 
were  "low- water  obstructions,"  consisting  of  bars,  either  rock  or  gravel, 
extending  across  the  river,  with  lengths  varying  from  60  feet  to  2  miles, 
the  depth  of  water  over  these  bars  varying  ftoni  10  to  30  inches  at 
extreme  low  water,  and  the  current  varying  from  2J  to  6  miles  per  honir. 

The  bed  and  banks  of  the  river  are  of  such  character  as  to  make  any 
improvements  more  or  less  permanent,  with  the  exception  of  the 
removal  from  time  to  time  of  sucli  drift  or  snags  as  may  be  brouglit 
down  by  the  annual  floods. 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  certain 
points  above  Chattanooga  by  removal  of  rock  and  construction  of  wing^ 
dams,  but  there  is  no  record  of  the  work  done,  and  it  did  not  prove  of 
lasting  value. 

In  1871  an  examination  was  made  and  upon  it  a  project  of  improve- 
ment based,  which  provided  for  the  removal  of  snags  and  drift  and  for 
deepening  the  channel  at  the  worst  obstructions  by  blasting  and  dredg- 
ing or  by  scouring  the  bars  by  the  aid  of  wing  dams,  to  an  extent  that 
will  secure  a  channel  3  feet  in  depth  at  average  low  water,  and  at  an 
estimated  cost  of  $340,000.  The  estimate  of  1871  was  increased  in  1874, 
1877, 1884,  and  1891,  for  the  reasons  stated  in  the  reports  of  those  years. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  a  "careful  and  comprehensive  survey"  of  the  Tennessee  liiver 
above  Chattanooga  was  made  "with  a  view  of  ascertaining  to  what 
extent  the  navigation  of  the  river  is  capable  of  improvement,  and  the 
cost  of  the  same  and  the  preparation  of  suitable  plans  therefor."  This 
survey  was  begun  in  May,  1891,  and  completed  during  the  fiscal  year 
1893.  The  report,  with  estimate  and  plans,  was  submitted  to  the  Sec- 
retary of  War  in  February,  1893,  and  forms  House  Ex.  Doc.  No.  252, 
Fifty  second  Congress,  second  session.  The  plan  of  improvement  pro- 
posed was  the  same  as  that  formerly  in  progress,  as  above  stated;  that 
is,  to  obtain  a  3-foot  low-water  navigable  channel  between  Chattanooga 
and  the  month  of  the  French  Broad  Kiver,  at  an  additional  estimated 
coat  of  $650,000.  The  project  based  on  the  survey  of  1891  received 
Congressional  approval  in  the  river  and  harbor  bill  of  August  17, 1894. 
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Act  of— 

August  2,1882 $7,000 

July5,1884 3,000 

August  5,1886 7,500 

August  11, 1888 15.000 

September  19, 1890 30,000 

July  13, 1892 25,000 

August  17,1894 i 50,000 

June  3,1896 15,000 
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Eighteen  appropriations  have  been  made  by  Oongress  for  this  work, 
aggregating  the  sum  of  $361,000,  viz: 

Act  of— 

April  10, 1869 $35,000 

June  10,  1872 25,000 

March  3, 1873 25, 000 

June  23.  1874 25,000 

March  3, 1875 40,000 

August  14,1876 15,000 

June  18,  1878 15,000 

March  3,1879 11,500 

June  14,  1880 10,000 

March3,1881 7,000               Total 361,000 

The  total  amount  expended,  including  outstanding  liabilities,  to  June 
30,  1896,  was  $321,290.82. 

This  expenditure  has  resulted  in  giving  a  lengthened  season  of  navi- 
gation and  an  improved  channel  at  29  of  the  43  obstructions  enumer- 
ated by  Colonel  Long  in  his  report  of  the  examination  made  in  1830. 
The  work  has  also  resulted  in  rendering  the  general  navigation  of  this 
portion  of  the  river  safer  and  easier,  and  has  permitted  a  reduction  in 
freight  rates.  The  work  has  consisted  in  some  cases  of  the  removal  of 
bowlders  and  the  excavation  of  rock  and  gravel  in  the  channel.  This 
style  of  improvement,  where  not  too  expensive,  is  desirable  and  can  as 
a  rule  be  safely  made.  The  size  of  the  channel  which  it  is  necessary 
to  excavate  bears  such  a  small  proportion  to  the  entire  area  of  cross 
section  of  the  river  that  no  injurious  lowering  of  the  upper  pool  results. 
By  far  the  greatef  part  of  the  work  done, however,  has  consisted  in  the 
construction  of  wing  dams  and  retaining  walls,  designed  to  elevate  the 
surface  of  the  water  on  the  shoals,  to  equalize  its  slope  and  consequent 
velocity.  Work  of  this  kind  has  been  remarkably  permanent,  very 
little  that  has  ever  been  built  has  been  destroyed.  The  improvement, 
however,  resulting  from  this  work  has  not  always  been  equally  perma- 
nent. As  elsewhere  described,  the  tendency  of  such  work  is  to  form  a 
bar  at  the  lower  end  of  the  chute  and  to  transfer  the  difficulties  down 
stream.  The  work  built,  however,  is  generally  valuable  and  by  proper 
extensions  and  the  construction  of  spurs  to  assist  the  low-water  current 
in  cutting  through  the  bars  can  be  made  valuable  for  a  permanent 
improvement.  The  improvements  made  at  White  Greek  Shoals  and 
Soddy  Shoals  were  judiciously  planned  and  have  stood  the  test  of 
several  years'  trial,  and  appear  to  be.permanent  and  satisfactory. 

During  the  past  season  work  has  been  in  progress  at  Ganey  Greek 
Shoals.  Most  of  the  work  done  consisted  in  removing  rock  reefs  from 
the  channel,  or  rather  from  a  new  channel  which  had  been  laid  out; 
2,781  cubic  yards  of  solid  rock  was  removed  in  the  course  of  this  work. 
Great  care  has  been  observed  to  remove  all  of  the  rocky  points  which 
projected  above  the  bottom  and  which  might  injure  boats  seeking  to 
use  the  full  depth  of  water  in  the  channel.  Buoys  were  placed  to  mark 
the  channel  and  targets  erected  on  the  bank.  The  longitudinal  dam 
was  extended  420  feet  downstream,  and  a  spur,  80  feet  long,  was  con- 
structed at  the  lower  end.  At  the  lower  end  of  the  excavated  channel 
a  natural  reef  was  added  to,  so  as  to  form  a  low  dam  877  feet  long, 
which  was  designed  to  hold  up  the  water  in  the  pool  and  to  prevent  any 
lowering  due  to  the  excavated  channel.  Some  dredging  was  also  done 
near  the  upper  end  of  the  shoals  to  remove  a  bar,  which  was  formed,  in 
my  opinion,  by  the  eddy  caused  by  an  old  dam  which  does  not  now 
form  an  essential  part  of  the  improvement.  The  dredge  dipper  was 
received  too  late  in  the  season  to  give  it  a  good  trial. 
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The  floating  plant  belonging  to  this  section  of  the  river  had  never 
been  docked  since  it  was  built,  and  accordingly  in  the  latter  part  of 
December,  1896,  it  was  all  sent  to  Muscle  Shoals  Oanal  and  there 
docked,  painted,  and  otherwise  repaired.  At  about  the  end  of  May, 
1897,  a  portion  of  the  fleet  was  sent  up  the  river  in  tow  of  the  U.  S. 
towboat  Colbert.  Owing  to  low  water,  however,  the  Colbert  was 
not  able  to  get  above  Lenoir  City,  Tenn.,  46  miles  below  Knoxville; 
it  returned  and  took  the  rest  of  the  fleet  to  this  point.  The  repairs 
to  the  towboat  Stephen  H,  Long^  belonging  to  the  upper  river,  had 
not  been  completed  at  this  time;  it  was  found  necessary  at  the  last 
moment  to  exchange  its  boiler  for  another  one,  which  was  on  hand,  the 
original  boiler  showing  rather  badly  under  test.  As  soon  as  the  repairs 
to  the  Long  were  completed  it  was  sent  to  Lenoir  City  and  took  the 
fleet  to  Knoxville,  arriving  there  with  the  last  tow  about  the  end  of 
June. 

It  was  proposed  last  year  to  complete  the  permanent  improvement 
proposed  at  Knoxville  this  spring,  but  owing  to  the  fact  that  the  county 
was  replacing  its  bridge  across  the  river  by  another  close  by,  the  chan- 
nel was  temporarily  very  much  obstructed  and  the  time  unfavorable 
for  completing  the  improvement.  The  builders  are  required  to  entirely 
remove  the  old  bridge,  including  its  piers,  as  soon  as  the  new  one  is 
finished.  It  was  thought  last  year  that  the  new  one  would  be  finished 
by  this  time,  but  it  is  not;  for  that  reason  there  are  two  sets  of  piers 
in  the  river,  and  as  the  spans  are  different  it  is  greatly  obstructed, 
although  no  complaints  in  regard  to  it  have  been  received  from  the 
owners  of  vessels  navigating  this  portion  of  the  river.  Work  done  at 
Knoxville  at  this  time  will  therefore  consist  simply  of  removing  the 
remains  of  some  old  bridge  piers  and  repairing  the  wing  dams  and 
training  walls.  Tlie  fleet  will  then  be  sent  to  work  for  a  few  months  on 
the  French  Broad  Kiver,  and  on  its  return,  if  the  bridge  has  been  com- 
pleted and  the  old  one  removed  and  the  conditions  are  favorable,  it  will 
complete  the  work  at  Knoxville. 

For  further  details  in  regard  to  work  done,  and  for  map  showing  the 
work  done  at  Caney  Creek  Shoals  during  the  past  year,  attention  is 
respectfully  invited  to  the  report  of  Superintendent  B.  R.  Thachery 
which  is  transmitted  herewith. 

Money  staternent 

July  1,  1896,  balance  unexpended $41,241.37 

June  30,  1897,  amount  expended  during  fiscal  year 19,  330. 06 

July  1, 1897,  balance  unexpended 21,911.31 

July  1,1897,  ontatanding  habilities 1,532.19 

July  1,1897,  balance  available 20,379.12 

{Amount  (estimated)  required  for  completion  of  existiufir  project 585, 000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

2.  CHATTANOOGA,   TENN.,   TO  DBOATUB,  ALA.  (145  MILES). 

The  most  serious  obstractious  to  navigation  found  upon  this  section 
of  the  river  are  situated  in  the  mountain  region  immediately  below 
Chattanooga.  For  about  25  miles  the  river  is  rigidly  confined  by  the 
mountains;  its  channel  is  crooked  and  exceedingly  narrow.  The  fall  is 
very  rapid,  and  the  strong  current  which  results  is  a  most  serious 
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obstractioii  to  navigatioD.  In  8^  miles  of  this  distance  there  is  a  fall 
of  16^  feet.  Considerable  work  has  been  done  in  widening  the  cross 
section  of  the  low- water  channel  by  the  removal  of  bowlders,  project- 
ing rocky  points,  and  overhanging  trees.  This  has  resulted  in  some- 
what diminishing  the  velocity  of  the  current  and  equalizing  the  fall, 
bat  the  upstream  navigation  is  still  attended  with  delays,  caused  by 
the  necessity  of  laying  lines  and  warping  vessels  over  the  swiftest 
places.  It  is  impossible  to  diminish  the  slope  by  a  development  of  the 
channel,  and  the  limit  of  improvement  by  channel  work  is  very  soon 
reached.  When  the  great  obstructions  at  Oolbert  Shoals  and  Big  and 
Little  Muscle  shoals  have  been  completely  overcome  by  canals,  the 
greatest  difficulties  and  dangers  to  navigation  on  the  river  will  then  be 
encountered  in  this  mountain  section.  Bars  and  reefs  and  shoal  water 
elsewhere  cease  to  be  obstacles  when  the  river  attains  a  sufficiently 
high  stage,  but  in  the  mountains  the  current  increases  with  the  rise  of 
the  river,  and  there  is  no  stage  at  which  navigation  is  good. 

This  stretch  of  river  could  undoubtedly  be  improved  by  the  construc- 
tion of  one  or  more  dams  with  locks,  thus  dividing  it  into  pools.  The 
locks  of  course  could  not  be  operated  at  extreme  high  water;  at  a  cer- 
tani  determined  stage  it  would  be  necessary  to  permit  the  dams  to  be 
drowned  out,  the  locks  submerged,  and  to  require  navigation  to  follow 
the  open  river.  This  method  of  improvement  has  received  some  con- 
sideration in  the  past,  but  the  very  considerable  cost  of  the  improvement 
has  told  against  it. 

After  the  river  passes  the  mountains  its  character  changes,  and'from 
thence  down  to  Decatur  the  river  is  generally  wide  and  shallow,  with  a 
gentle  slope.  The  obstructions  are  broad,  flat  bars,  sometimes  com- 
posed of  solid  rock,  but  more  often  of  hardpau,  in  which  large  bowlders 
are  embedded;  at  other  places  the  obstructions  are  rock  reefs.  The 
veins  of  blue  flint,  which  were  embedded  in  the  rock  which  forms  the 
bottom  of  the  channel,  have  been  exposed  by  the  erosion  of  the  softer 
rock  adjacent  until  they  stick  up  a  foot  or  more  above  the  general  level 
of  the  bottom.  They  are  usually  inclined,  but  sometimes  nearly  verti- 
cal.  They  can  be  blasted  off  and  a  limited  improvement  thus  obtained. 

The  United  States  dredging  plant,  consisting  of  the  stern-wheel 
towboat  McPherson,  the  Haricood,  an  Osgood  dipper  dredge,  a  12horse- 
power  steam  derrick  boat,  and  four  barges,  was  employed  during  the 
greater  part  of  the  season  upon  the  river  between  the  mountains  and 
Decatur.    The  following  work  was  done: 

At  Bridgeport,  immediately  above  the  drawbridge,  820  cubic  yards 
of  rock,  chiy,  and  gravel  was  dredged  from  the  channel,  and  285  cubic 
yards  of  rock  was  blasted  and  removed  by  the  derrick  boat.  The 
work,  with  that  heretofore  done,  forms  a  channel  through  this  bar  1,400 
feet  in  length,  100  feet  wide,  and  2^  feet  deep  in  the  shallowest  portion 
at  that  extreme  low  water. 

The  greater  part  of  the  channel  is  much  deeper  than  this,  the  shoal 
part  being  due  to  the  existence  of  some  rock  which  it  was  not  possible 
to  remove,  owing  to  the  lateness  of  the  season. 

At  Widows  Bar,  5  miles  below  the  bridge  at  Bridgeport,  there  exists 
an  extensive  shoal ;  the  length  of  the  shoal  wat«r  is  about  3,000  feet  along 
the  channel,  but  it  is  crossed  near  the  head  by  10  or  12  projecting,  flinty 
reefs  which  stick  up  12  or  16  inches  above  the  general  bed  of  the  river. 
There  is  only  about  8  inches  of  water  over  some  of  these  reefs  at  the 
extreme  low  stages  of  the  river.  The  excavation  of  the  channel  through 
this  entire  bar  was  too  great  a  work  to  be  undertaken  at  this  time, 
but  the  reefs  were  drilled  and  blasted  over  a  space  80  feet  wide  and 
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250  feet  long.  The  broken  roek  lias  not  yel  been  icmoyed,  bat  it  will 
be  done  daring  the  fffeeent  low  wBtcr  mMBOuL,  and  will  to  the  extent 
indicated  improve  the  navigation  over  this  bar. 

At  the  head  of  HenryB  Island  the  channel  was  veiy  narrow  and  the 
enrrent  qaite  swift  for  this  portion  d  the  river.  There  were  two  large 
rocks  on  one  side  of  the  ehanmrl  and  one  <mi  the  other  which  interfered 
with  navigation.  These  rocks  were  drilled  and  blasted  off  so  as  to 
afford  a  sufficient  depth  over  them. 

At  Beards  Beef,  just  below  GantersviDe,  a  channel  120  feet  wide  and 
550  feet  long  was  drilled,  blasted,  and  dredged  completely  throagh  the 
reef,  thus  giving  a  channel  3  feet  in  depth  at  extreme  low  water. 
Nearly  10,000  cubic  yards  of  material  was  dredged  from  the  cat  and 
190  cubic  yards  of  solid  rock  was  removed  with  the  derrick.  This 
work  was  very  severe  on  the  dredge;  some  very  large  pieces  of  stone 
were  handled  by  it;  one  piece  weighing  nearly  25,000  pounds  was 
brought  up  and  swung  out  of  the  cbanneL 

At  Flint  Biver  Bar  Just  below  the  month  of  Flint  Biyer,  the  channel 
has  been  changed  so  as  to  avoid  a  very  bad  crossing.  Work  had  been 
done  at  this  place  in  the  previous  year.  A  great  deal  of  drilliug  and 
blasting  has  been  done.  Dredging  was  done  during  the  past  year  so 
as  to  aftbrd  a  channel  hai^ng  a  minimum  width  of  60  feet  and  an  aver- 
age width  of  120  feet,  with  a  depth  of  3  feet  at  extreme  low  water.  A 
small  place,  about  30  by  60  feet,  was  not  given  the  full  depth  for  the 
width  of  120  feet  because  the  rock  was  not  sufficiently  broken  up  by 
the  [jrevioas  blasting  to  enable  the  dredge  to  remove  it. 

From  the  foot  of  Beards  Island  to  Browns  Ferry,  a  distance  of  105 
miles,  the  river  has  never  been  surveyed  and  no  complete  plan  has  ever 
been  made  for  its  improvement,  and  no  estimate  of  the  entire  cost 
necessary  to  give  a  3-foot  navigable  channel  at  extreme  low  water  over 
it  has  ever  been  made.  Of  course  it  is  impossible  to  make  an  estimate 
without  a  survey. 

For  details  of  the  work  done  on  this  portion  of  the  river,  for  general 
cost  of  the  same  and  the  unit  prices,  I  would  respectfully  refer  to  the 
report  of  Assistant  Engineer  W.  S.  Winn,  who  was  in  local  charge  of 
the  operations. 

3.  DB0ATX7B,  AliA.,  TO  FLOBENOE,  ALA.  (50  HILES). 

The  principal  obstructions  upon  this  section  of  the  river  are  the 
Muscle  Shoals,  extending  from  deep  water  at  Browns  Ferry  to  deep 
water  at  Florence  (38  miles)  and  embracing  Elk  River  Shoals,  Big  Mus- 
cle Shoals,  and  Little  Muscle  Shoals.  Only  8  miles  of  this  distance  of 
38  inile:s  is  navigable  in  its  natural  condition. 

The  Elk  River  Canal,  a  mile  and  a  halt  long,  having  two  locks  hav- 
ing lifts  of  12  feet,  and  from  8  to  11  feet,  respectively,  overcomes  the 
obstruction  at  Elk  River  Shoals. 

The  Big  Muscle  Shoals  Canal,  originally  built  for  the  United  States  by 
the  State,  of  Alabama,  which  was  completed  in  1836  and  practically 
abandoned  in  1837,  overcame  the  obstruction  of  the  Big  Muscle  Shoals. 
This  canal  was  subsequently  repaired  by  the  United  States,  its  locks 
remodeled,  enlarged,  and  given  increased  lifts  whereby  their  number 
was  diminished,  and  the  whole  completed  in  1890. 

An  attempt  was  made  to  overcome  the  difficulties  of  navigation  on 
Little  Muscle  Shoals  by  channel  work,  but  the  fall  is  too  great  and 
the  limit  of  the  improvement  was  reached  without  satisfactory  results. 
The  project  has  since  provided  for  the  construction  of  a  canal  16,000 
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feet  long,  with  a  gaard  lock  at  tlie  head  and  a  lift  lock  at  the  foot,  having 
a  lift  of  12  feet,  to  overcome  this  obstruction. 

The  Big  Muscle  Shoals  and  the  Elk  Eiver  Shoals  divisions  of  the 
canal  permit  navigation  through  them  at  all  stages  of  the  water. 
Between  these  two  canals  there  is  a  stietch  of  water  about  8  miles  long 
which  still  offers  a  number  of  obstructions  to  navigation.  A  good  deal 
of  work  has  been  done  here,  but  in  their  present  condition  these 
obstructions  are  sufficient  to  stop  navigation  between  the  two  divisions 
of  the  canal  even  before  extreme  low  water  is  reached.  Some  work 
was  done  on  this  portion  of  the  river  during  the  past  year.  Nances 
Beef,  one  of  the  worst  of  the  obstructions,  is  a  long  reef  extending 
across  the  river  between  the  two  divisions  of  the  canal.  An  opening 
has  been  blasted  through  it  in  the  past  to  permit  the  passage  of  boats 
at  low  water.  After  this  was  done,  however,  there  was  found  to  be  a 
very  objectionable  cross  current,  both  above  and  below  the  reef,  which 
tended  to  cause  a  long  boat,  or  a  boat  with  a  tow,  when  descending  the 
river  to  turn  in  the  cut  and  be  carried  against  the  rocks  at  its  side.  To 
cut  ofi'  and  prevent  this  cross  current  a  longitudinal  dam  500  feet 
in  length  was  built,  during  the  pa^t  season,  on  the  south  side  of  the 
cut  in  the  reef.  The  dam  contained  about  350  cubic  yards  of  stone,  but 
it  was  not  quite  completed,  because  a  rise  in  the  river  compelled  the 
work  to  be  abandoned  before  all  the  rock  necessary  had  been  put  in 
place.  Even  in  its  unfinished  coiiulition,  however,  it  is  a  valnable 
improvement,  very  nearly  destroying  the  objectionable  cross  current 
and  rendering  the  passage  through  the  reef  very  much  safer  and  easier. 

At  the  head  of  Little  Muscle  Shoals  a  similar  objectionable  cross  cur- 
rent was  cut  off'  by  the  construction  of  a  short  wing  dam  containing  130 
cubic  yards  of  rock. 

At  Burkettes  Island,  about  2  miles  above  the  Elk  River  Canal,  there 
was  a  place  in  the  bank  which  the  owner  claimed  had  been  caused  by 
the  water  washing  around  the  end  of  a  temporary  dam  which  had  been 
erected  by  the  United  States  many  years  ago  when  the  island  chute  was 
under  improvement.  The  washing  away  of  the  bank  had  cut  through 
and  lowered  the  elevated  rim  which  is  always  found  on  such  islands, 
and  thus  permitted  the  river,  when  at  a  sufficiently  high  stage,  to  flow 
with  a  strong  current  into  the  interior  of  the  island,  thus  washing  its 
surface  and  tending  to  fill  the  drainage  ditches  which  had  been  exca- 
vated u])on  it.  The  owner  felt  that  the  United  States  was  responsible 
for  the  injury  inflicted  upon  his  property;  the  island  was  very  large 
and  fertile.  With  the  approval  of  the  Chief  of  Engineers  the  matter 
was  compromised  to  the  satisfaction  of  all  parties  in  this  way:  The 
owner  of  the  island  built  an  earth  levee  or  embankment  across  the  low 
places,  and  the  United  States  protected  this  levee  from  washing  away 
by  riprapping  it  with  stone — about  125  cubic  yards  of  riprap  were  used 
for  this  purpose. 

Sweetwater  Bar  is  situated  in  the  navigable  chute  below  the  Little 
Muscle  Shoals  and  between  it  and  Florence.  It  was  formed  of  the  rock 
and  gravel  washed  out  into  the  channel  by  a  small  stream,  which  in  time 
of  heavy  rain  becomes  a  torrent,  and  it  had  so  narrowed  the  channel  as 
to  cause  caving  upon  the  island  side  and  to  give  a  great  velocity  and  a 
bad  direction  to  the  current.  This  bar  was  removed  by  dredging,  and 
apart  of  the  material  was  deposited  behind  a  crib  structure  which  was 
designed,  in  connection  with  a  dry  stone  wall,  to  form  an  artificial  island 
which  would  deflect  the  water  from  Sweetwater  Creek  downstream 
and  make  it  enter  the  channel  with  a  direction  parallel  to  the  river  cur- 
rent. About  8,500  cubic  yards  of  loose  rock  and  gravel  were  excavated 
ENa97 142  o^air> 
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At  a  cost  of  leAH  than  20  coiits  a  cabic  yard.  Two  cuts  of  the  dredge 
wert)  ii)a<lo  1,150  feet  each  in  length,  and  one  520  feet,  thus  straighten- 
inf(  the  channel  and  reducing  the  velocity  of  the  carreut. 

A  Mniall  bar  higher  up,  known  as  the  Wagon  Factory  Bar,  was 
dredged  out  in  the  Hame  way;  about  2,000  cubic  yards  of  material  were 
removed. 

Immediately  below  the  drawbridge  at  Florence  a  bar  had  made  out 
tVom  tiie  HJiore  which  obstructed  the  passage  through  the  draw.  Thia 
waH  removed  by  dredging,  2,084  cubic  yards  beiug  taken  oat. 

4.  FI.OUKN(]B,  ALA.,  TO  FOOT  OF  BEE  TREE  SHOALS  (30  MILSS). 

Hee  Tree  and  Colbert  Shoals,  beginning  about  22  miles  below  Flor- 
ence, form  the  principal  obstructions  to  navigation  during  low  water. 

Thene  shoals,  which  may  be  considered  as  forming  one  contiiiuons 
obHtade,  are  8  miles  in  length,  with  a  total  fall  of  25  feet  at  low  water, 
at  whici)  Htage  the  available  depth  is  about  1.5  feet. 

Four  islandH  divide  the  river  through  the  shoals  longitudinally,  and 
the  work  heretofore  carried  on  for  the  improvement  of  navigation  con- 
sisted  in  building  riprap  dams  which,  in  connection  with  the  islands, 
confined  the  water  to  the  chute  along  the  north  bank.  Increased  depth 
was  obtciined  by  channel  excavation.  This  method  does  not  give  results 
adequate  to  the  present  needs  of  commerce. 

The  total  amount  actually  expended  on  the  improvement  of  these 
shoals  from  the  beginning  of  improvement  in  1827  to  June  ^,  1890, 
including  surveys,  excavation  of  rock  from  the  channel,  and  constrac- 
tion  of  dams,  was  $G2,24;j.41. 

The  project  adopted  in  1890  contemplates  the  construction  of  a  lateral 
car  al  on  the  south  bank  of  the  river  7.8  miles  long,  150  feet  wide  at  the 
water  surface,  with  a  depth  of  7  feet.  A  combined  lock,  with  a  total 
lift  of  25  feet,  was  originally  intended  to  be  placed  at  the  lower  end  and 
a  guard  lock  at  the  head,  for  use  when  necessary  at  very  high  water, 
the  locks  to  be  80  by  350  feet,  with  a  depth  of  6  feet  on  the  miter  sills 
at  extreme  low  water. 

This  project  was  modified,  after  the  detailed  surveys  of  1891  were 
completed,  by  substituting  for  the  combined  lock  two  locks  of  12  and 
13  feet  lift,  respectively,  at  extreme  low  water,  separated  by  a  pool  1 
mile  in  length. 

This  project  was  again  modified  in  1892  by  the  substitution  of  one 
lock  of  25  feet  lift  for  the  two  locks  contemplated  in  the  project  as  mod- 
ified in  1891,  retaining  the  guard  lock  at  the  head  of  the  canal. 

A  contract  for  the  construction  of  the  lift  lock  at  Kiverton,  Ala.,  was 
entered  int/O  August  10, 1893,  with  Tere  A.  Clark,  of  Quincy,  111. 

Operations  under  this  contract  were  continued  with  ever-increasing 
diflflculties  and  diminishing  results  until  December  17,  1894,  when  the 
contractor  ceased  all  active  work,  owing  to  a  strike  among  his  employees. 
The  contract  was  annulled  in  January,  1895,  and  by  February  1,  1895, 
the  United  States  had  assumed  charge  of  the  work.  Comparatively 
little  had  been  acccomplished  by  the  contractor,  his  efforts  having  been 
pricipally  confined  to  excavation  of  lock  pit. 

Dnder  the  project  $149,735.42  was  expended  up  to  the  close  of  the 
fiscal  year,  June  30,  1895,  in  making  survey  of  location  for  canal,  pur- 
chasing lands  necessary  for  the  improvement,  examining  foundations 
for  botli  locks,  in  making  detailed  drawings  and  specifications  for  and 
pnrchasing  lock-gate  anciiorages,  in  making  detailed  <lrawings  of  the 
lift  lock  and  of  sj)ecial  stones  and  other  masonry,  in  beginning  work  of 
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designing  the  guard  lock,  in  bringing  a  good  supply  of  water  to  the 
lock  site^  in  erecting  a  pumping  plant,  two  stift'-leg  derricks,  the  neces- 
sary storehouses  and  shops,  in  opening  a  quarry  at  Cherokee,  Ala.,  and 
in  general  preparations  for  the  establishment  of  the  plant  to  be  used  in 
carrying  on  the  work. 

All  of  the  land  intended  for  the  right  of  way  has  been  purchased. 

The  Annual  Report  of  the  Chief  of  Engineers  for  the  fiscal  year  ending 
June  30, 1896,  gives  a  very  full  and  detailed  description  of  the  lift  lock 
at  liiverton,  Ala.,  which  description  is  illustrated  by  photographs  and 
drawings,  and  the  specifications  under  which  the  work  was  to  be  done 
are  fully  set  forth  therein.  The  nature  and  character  of  the  materials 
and  plant  used  and  the  general  methods  followed  are  also  fully  described. 
These  plans  and  specifications  have  been  strictly  adhered  to,  and  the 
high  standard  originally  adopted  has  been  maintained  throughout. 

The  masonry  of  the  lock  is  now  practically  completed,  and  it  will 
bear  the  most  critical  inspection  and  comparison  with  any  similar 
structure. 

During  the  past  year  8,519  cubic  yards  of  stone  has  been  quarried 
and  shii)ped  to  Riverton,  and  31,661  cubic  yards  of  earth  and  rock  has 
been  excavated,  thus  completing  all  work  of  this  kind  at  the  lock  pit 
Two  thousand  eight  hundred  and  eighty  cubic  yards  of  stone  has  been 
cut  or  scappled,  and  12,715  cubic  yards  of  masonry  has  been  laid. 

AT  CHEROKEE  QUABBT. 

The  failure  of  the  upper  30  or  40  feet  of  the  quarry  at  Cherokee  to 
produce  any  material  suitable  for  use  in  the  construction  of  the  lock 
has  added  greatly  to  the  cost  of  the  stone,  making  it  necessary  to  handle 
at  least  3  yards  of  waste  material  for  every  single  yard  of  useful  stone 
obtained.  Much  of  the  waste  material  might  have  been  utilized  in  a 
more  thickly  settled  portion  of  the  country  for  building  puri)oses,  but 
it  is  of  no  value  in  the  construction  of  the  lock.  These  quarries  were 
opened  in  April,  1895.  The  first  shipment  of  stone  was  made  in  August 
of  the  same  year,  and  the  last  in  December,  1896.  During  this  time 
19,572  cubic  yards  of  stone  was  produced  and  shipped  to  liiverton. 
The  quarries  have  since  been  shut  down  and  abandoned.  The  total 
cost  of  operating  them  has  been  $100,669.79,  or,  deducting  the  present 
value  of  the  plant,  $5,500,  there  is  left  $95,169,79  as  the  cost  of  the 
stone  produced,  which  is  an  average  price  of  $4.86  per  cubic  yard 
delivered  at  the  lock  site.  Tiie  actual  cost  of  quarrying  the  stone  has 
been  small  when  c^ompared  with  the  cost  of  stripping,  handling,  freight 
rates,  and  the  various  expenses  incidental  thereto,  the  proportion  being 
about  1  to  2^,  which  clearly  indicates  the  points  iu  which  a  saving 
could  be  made  in  the  construction  of  the  upper  lock.  For  this  it  will 
be  desirable  to  find  quarries  situated  upon  the  river  bank,  so  that  water 
transportation  may  be  used.  It  will  also  be  desirable  to  :find  quarries 
where  but  little  stripping  will  have  to  be  done. 

The  stone  obtained  from  the  Cherokee  Quarry  had  the  advantage 
eommon  to  sandstone  of  working  very  easily  when  first  taken  from  the 
quarry.  Its  weight,  however,  which  was  about  135  poun^ls  to  the  cubic 
foot,  is  about  10  per  cent  less  than  that  of  the  limestone,  and  this  was, 
of  course,  an  objection. 

Considerable  difficulty  was  encountered  in  obtaining  a  good  sand  for 
concrete  and  mortar  at  a  reasonable  cost.  The  first  sand  used  was 
obtained  from  Memphis,  Tenn.,  and  was  an  excellent  quality  of  Missis- 
sipi>i  River  sand.    The  cost,  delivered,  was  $1.10  per  cubic  yard.     An 
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allowanee,  however,  had  to  be  made  ftr  wastage,  which  somewhat 
increased  the  actual  price.  Owing  to  aD  increaae  of  lailToad  rates,  it 
was  foQDd  necessaiy  to  obtain  sand  elsewhere,  and  a  certain  quantity  ci 
pit  sand  was  obtained  from  Sproce  Pine,  Ala,,  bat  this  not  being'  aJto- 
getber  desirable,  sand  was  finaUy  brought  from  the  Ohio  River  at 
Padacah,  Kj.,  a  towboat  and  barges  belonging  to  the  United  States 
being  nse^l  for  its  transportation.  About  900  cabic  yards  was  obtained 
in  this  way.  This  was  brought  at  extreme  low  wato*,  and  much  valua- 
ble information  in  re;!ard  to  the  navigation  of  the  lower  river  and  the 
improvements  neee.<Lsary  there  was  incidentally  obtained. 

All  of  the  limestone  coping  was  purchased  from  the  Fossick  Company 
frt>m  their  quarries  at  Bockwood.  Ala.  It  was  an  excellent  quality  of 
oolitic  limestone,  and  cost,  delivered  and  sawed  one  way,  $11.72  per 
cubic  yard. 

The  granite  for  the  quoins  was  purchased  frt>m  the  Sonthwu  Granite 
Company  from  their  quarries  at  Litbonia,  6a.  The  ooet  of  this  stone, 
all  cut,  ready  to  set,  was  $41.55  a  cubic  yard. 

The  plant  used  at  the  quarry  and  at  the  lock  was  necessarily  expen- 
sive, and  though  it  is  not  entirely  used  up  and  destroyed,  nevertheless 
its  value  has  been  considerably  diminished.  Before  it  can  be  used 
elsewhere  it  will  have  to  be  extensively  repaired,  and  the  cost  of  mov- 
ing  it  to  a  new  place  must  be  charged  against  it.  The  amount  expended 
for  purchase  and  maintenance  of  plant  has  been  about  $56,000.  The 
present  useful  value  can  not  be  estimated  at  over  $25,000,  and  the  differ- 
ence must  be  charged  to  the  cost  of  construction.  Generally  speaking, 
the  plant  was  well  designed  for  the  work  and  has  proved  satisfactory 
and  economical  in  its  operation.  Some  of  the  machinery,  notably  the 
traveling  crane,  was  originally  too  light  for  the  strain  imposed  niion  it 
This  has  involved  a  good  many  breakages  and  considerable  cost  for 
repair  and  maintenance. 

The  cost  of  excavating  the  lock  pit  has  been  heavy,  being  nearly 
$93,000  in  all.    This  is  due  in  part  to  the  unfortunate  method  in  which 
it  was  done.    About  all  that  was  accomplished  by  the  contractor  was 
excavation,  and  this  he  did  not  complete.    He  was  paid  for  about 
70,000  cubic  yards  of  earth  at  52  cents  a  cubic  yard.    Most  of  this  was 
the  upper  portion  of  the  excavation,  the  easiest  to  do.  and  which  could 
have  been  done  for  much  less  than  the  contract  price.'   In  point  of  fact, 
the  greater  part  of  it  was  subcontracted  for  about  16  cents  a  cubic  yard. 
The  contractor  undertook  to  retain  the  slopes  by  piles  and  sheeting, 
and  undoubtedly  expended  a  good  deal  of  money  in  this  way.    Since 
the  piles  coald  have  no  foothold  in  the  rock  and  since  the  excavation 
was  to  be  carried  down  several  feet  into  the  rock,  the  revetment  was  a 
total  failure.    The  revetment  gave  way  by  bulging  and  sliding  out  at 
the  bottom,  which  added  greatly  to  the  cost  of  the  subsequent  excava- 
tion.   The  lack  of  room  also  necessitated  a  good  deal  of  rehandling, 
and  as  a  result  76,000  yards  had  to  be  moved  to  make  an  actual  final 
excavation  of  30,000  cubic  yards.    I  think  if  the  United  States  had 
done  the  entire  excavation  from  the  start,  a  saving  of  something  like  40 
per  cent  would  have  been  effected. 

A  very  full  and  careful  record  has  been  kept  of  all  the  field  cost  of 
constructing  the  lock  at  liiverton,  and  a  study  of  the  tables  is  very 
intercHting.  These  show  that  the  unit  price  of  earth  excavation  for 
over  100,000  cubic  yards  of  earth  was  68|  cents;  that  for  rock  excava- 
tion of  16,000  cubic  yards  the  cost  was  $1 .70;  that  for  3,452  cubic  yards 
of  fine-pointed  masonry  in  place  the  cost  was  $15.26  a  cubic  yard:  tbat 
for  about  800  cubic  yards  of  rough-pointed  masonry  the  cost  was  $14.44 
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a  cubic  yard;  that  for  about  100  yards  of  rock-face  masonry  the  cost 
was  $13.97  a  cubic  yard ;  that  for  coping  it  was  $25.48  a  cubic  yard ; 
that  for  about  500  cubic  yards  of  cut-stone  arch  masonry  the  cost  was 
$26  a  yard;  that  granite  quoins  cost  $44.25  a  cubic  yard;  that  rubble 
backing  cost  $8,21  a  cubic  yard;  that  concrete  cost  $8.42  a  cubic  yard, 
and  that  the  average  price  of  26,359  cubic  yards  of  masonry  of  all  kinds 
was  $10.73. 

The  original  estimated  cost  of  the  lock  was  $399,324,  and  its  actual 
cost,  deducting  the  present  useful  value  of  plant  and  material  on  hand, 
was  $412,000,  which,  considering  the  manner  in  which  the  work  was 
done,  first  by  a  failing  contractor  and  finally  by  day  work,  is,  1  think, 
unusually  close. 

THE  ENTRANCE  TO  THE  LIFT  LOCK. 

Much  study  has  been  given  by  the  assistant  in  local  charge  of  con- 
struction and  by  myself  to  the  subject  of  a  suitable  entrance  to  the 
liiverton  Lock,  and  much  assistance  and  many  valuable  suggestions 
wer6  received  from  Colonel  Barlow,  the  division  engineer.  A  project 
was  finally  prepared  and  submitted  to  the  Chief  of  Engineers  on  April 
28,  1897.  The  project  was  not  approved,  and  a  Board  of  OflScers  was 
appointed  to  report  upon  it.  The  report  of  the  Board  is  printed  here- 
with, page  2292. 

This  report  was  approved  by  the  Chief  of  Engineers  June  28, 1897. 
A  drawing*  showing  ttie  plan  proposed  is  transmitted  herewith,  and  two 
photographs  taken  at  tlie  end  of  the  fiscal  year,  which  show  as  well  as 
can  be  shown  in  photographs  the  present  condition  of  the  lock. 

The  portion  of  the  river  upon  which  the  lock  and  the  proposed  canal 
are  situated  was  visited  daring  March,  1897,  by  a  flood  wliich  exceeded 
all  previous  records.  The  flood  was  extraordinary  in  that  it  was  purely 
local.  The  river  at  Chattanooga  and  even  as  far  down  as  Decatur  was 
not  excessively  high,  but  the  rainfall  in  the  vicinity  of  Florence  and 
Biverton  was  certainly  abnormal.  During  ten  days  the  rainfall  in  this 
vicinity  exceed  13  inches,  and  this  was  discharged  into  the  river  when 
at  an  ordinary  flood  stage.  As  a  result  the  river  on  Colbert  Shoals 
attained  a  height  greater  than  ever  before  known,  being  2^  feet  higher 
at  Kiverton  than  any  previous  record  and  2  feet  at  the  site  of  the  pro- 
posed guard  lock. 

This  flood,  which  of  course  may  be  equaled  in  the  future,  will  neces- 
sitate a  revision  of  the  plans  for  the  upper  lock  and  for  the  embankment 
and  wall  of  the  canal.  Plans  for  the  guard  lock  are  practically  com- 
pleted, but  they  will  be  withheld  until  they  can  be  thoroughly  revised. 
The  flood  of  course  entirely  submerged  the  lift  lock.  Its  approach  was 
foreseen  sufficiently  early  to  permit  the  lock  to  be  filled  gradually  in 
such  a  way  as  to  prevent  a  large  amount  of  earth  from  being  washed 
into  it.  It  was  allowed  to  remain  full  until  after  the  flood  subsided, 
when  it  was  slowly  pumped  out  so  as  to  prevent  an  extraordinary  strain 
from  being  thrown  upon  the  walls,  due  to  this  first  saturation  of  the 
back  fill,  and  also  to  prevent  excessive  sliding  of  the  earth  which  was 
not  supported  at  the  ends  of  the  lock.  No  injury  resulted  to  the  lock 
from  the  flood,  though  some  loss  occurred  from  the  destruction  of  store- 
houses, of  the  water  tank,  and  from  the  overthrow  of  some  of  the  der- 
ricks. 

This  tremendous  rainfall,  amounting  to  as  much  as  3  inches  an  hour 
on  one  or  two  occasions,  shows  that  careful  study  will  be  necessary  to 

*  Not  printed. 
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devise  proper  plans  for  taking  care  of  tlie  water  which  must  necessarilj 
flow  into  tiie  canal.  The  watershed  has  been  sarveyed  and  it  is  foand 
that  a  total  drainage  area  of  9,500  acres  uinst  tie  considered.  The  mn-olf 
ft'om  this  area  during  continued  and  excessive  rains  like  that  of  March, 
1897,  will  be  practically  equal  to  the  total  hourly  rainfall.  This  shows 
that  for  short  periods  of  an  hour  or  two  as  mnch  as  3,000  cubic  feet  a 
second  must  be  taken  care  of  at  times  when  the  reservoir  formed  by 
the  canal  itself  has  been  completely  tilled  by  previous  heavy  rain.  Over- 
flow openings  equal  iu  area  to  a  space  80  by  0  feet  must  therefore  be 
provided.  Ordinary  spillways  will  not  be  available,  because  the  sur- 
face of  the  canal  is  very  much  below  that  of  high  water  iu  the  river 
and  the  continuous  levee  necessarily  prevents  the  use  of  them.  Plans 
are  being  considered  for  a  suitable  spillway  just  above  the  lift  lock, 
where  the  canal  crosses  a  small  creek.  It  seems  at  present  best  to  carry 
the  canal  over  the  creek  on  one  or  more  masonry  arches  and  to  provide 
suitable  sluice  gates  at  this  place  to  regulate  the  water  surface  and  to 
discharge  the  excess.  A  very  considerable  amount  of  water  can  be  dis- 
charged through  the  culverts  of  the  lock,  but  of  course  nothing  like 
3,000  cubic  feet  j^v  second.  Plans,  however,  for  tsiking  care  of  this 
water  will  be  completed  and  submitted  befoie  it  will  be  necessary  to 
commence  the  construction  of  the  main  trunk  of  the  canal. 

Attention  is  specially  invited  to  the  very  thorough  and  complete 
report  of  Assistant  Engineer  belles,  which  is  transmitted  herewith. 
This  report  contains  many  valuable  and  useful  tables,  giving  cost  and 
quantity,  with  reference  to  lock  construction. 

I  think  that  it  will  be  valuable  in  preparing  estimates  for  other  works 
of  this  kind. 

TENNESSEE  RIVER  BELOW  BIVERTON,  ALA. 

I'hiR  section  of  the  river,  220  miles  in  length,  is  below  most  of  the 
large  tributaries.  For  tliis  reason  it  carries  at  all  times  the  greatest 
amount  of  water  tbund  in  the  river,  and  as  the  width  in  general  is  not 
excessive  and  the  slope  quite  uniform  and  moderate  the  best  naviga- 
tion is  found  here.  Indeed,  for  several  months  out  of  the  year  during 
the  high  water-season,  this  portion  of  the  river  is  navigable  by  the 
largest  classes  of  steamboats  found  on  the  Ohio  and  Mississippi  rivers. 
During  the  low-water  season,  though  no  insurmountable  obstacles  exist, 
navigation  is  possible  only  by  very  light-draft  boats.  For  this  reason 
less  attention  has  been  paid  in  the  past  to  the  imi)rovement  of  this 
portion  of  the  river  than  has  been  given  to  the  portions  above.  Perhaps 
less  attention  has  been  ])aid  to  it  than  the  value  and  inix)ortance  of  its 
commerce  required,  for  not  less  than  three  fifths  of  the  entire  business 
on  the  river  and  its  tributaries  is  annually  done  U]>on  this  section  of 
220  miles. 

For  a  great  many  years  the  only  map  that  existed  of  this  part  of  the 
river  was  the  result  of  a  reconnaissance  made  by  a  United  States  Coast 
Survey  party  in  1864-05,  which  map  was  prepared  for  military  pur- 
poses. This  map.  while  remarkably  correct  and  accurate  considering 
the  method  of  preparing  it,  was  nevertheless  not  sufficiently  in  detail 
to  be  used  as  a  basis  for  plans  for  permanent  improvement. 

The  act  of  Congress  of  August  17,  1894,  authorized  a  survey  of  this 
portion  of  the  river  to  be  made.  Of  course  the  work  could  only  be  done 
during  the  periods  of  low  water.  In  November,  1894,  a  party  was  in 
the  field  under  the  direction  of  Lieut.  James  F.  Mclndoe,  Corps  of 
Engineers.  This  party  covered  about  38  niiles  of  river.  In  August, 
1895,  another  party  was  placed  in  the  field  under  the  direction  of 

Digitized  by  V^OOQIC 


APPENDIX    B    B — REPORT   OF   CAPTAIN    KINGMAN.         2263 

Assistant  Engineer  F.  B.  Williams.  This  party  continued  the  survey 
down  to  Fort  Henry,  about  GO  miles  above  Paducah,  Ky.  lu  Septem- 
ber, 1896,  the  same  party  again  took  the  field  and  completed  the  survey 
dowu  to  the  month  of  the  river. 

The  work  of  plotting  the  notes  was  carried  on  in  the  office  while  the 
party  was  not  in  the  field,  and  a  set  of  charts  was  completed  in  April 
of  the  present  year.  The  work  was  plotted  on  sheets  of  heavy  paper 
2  by  3  feet,  the  scale  being  1  inch  =  600  feet,  and  a  continuous  map  is 
obtainable  by  joining  these  charts.  It  required  63  such  charts  to 
exhibit  the  entire  22G^  miles  of  river  from  Eivertou,  Ala,  to  Paducah, 
Ky.  A  report  of  the  field  and  office  work  connected  with  the  survey, 
which  has  been  prepared  by  Assistant  Engineer  Williams,  is  transmit- 
ted herewith.  Copies  of  the  charts  are  now  being  made  to  accompany 
the  final  report  on  the  survey  t*  the  Chief  of  Engineers. 

I  am  not  prepared  at  this  time  to  submit  a  complete  project  for  the 
improvement  of  this  portion  of  the  river,  but  a  preliminary  study  of 
the  notes  and  charts,  combined  with  a  personal  reconnaissance,  indi- 
cates that  the  improvements  will  not  be  difficult  or  very  expensive,  and 
that  most  of  the  obstructions  to  navigation  can  be  advantageously 
removed  by  dredging. 

During  the  past  year  I  had  an  excellent  opiwrtunity  to  test  the 
nature  and  extent  of  these  obstructions  in  a  very  practical  manner. 
A  very  large  amount  of  sand  was  needed  at  liiverton,  Ala.,  for  the 
construction  of  the  lift  lock  at  that  place.  Some  sand  had  been 
obtained  by  rail  from  Memphis,  Tenn.,  but  the  railrosul  rates  were 
excessive,  and  this  method  of  obtaining  sand  did  not  i)rove  satisfac- 
tory. For  this  reason  1  made  use  of  the  towboat  and  barges  belonging 
to  the  United  States  to  bring  sand  from  Paducah  to  Riverton.  This 
work  was  done  during  extreme  low  water,  and  six  trips  of  the  towboat 
were  made.  Upstream  tows  of  this  kind  at  low  water  fully  develop 
the  nature  and  extent  of  the  obstructions.  The  master  of  the  towboat 
was  a  pilot  of  long  experience  on  that  portion  of  the  river,  and  by  my 
directicm  he  made  a  list  of  the  location,  nature,  and  extent  of  all  the 
obstructions  that  he  encountered.  I  made  a  trip  with  him  on  the  tow- 
boat  and  ])ersona]Iy  verified  the  accuracy  of  his  rei)ort.  I  think  that 
liis  report  is  of  sufficient  interest  to  give  it  here.    It  is  as  follows: 

LIST  OF  OBSTRUCTIONS  IIKLOW  RIVKRTON,  ALA.,  ON  THE  TENNK8SKE  RIVER;  TIIKIR 
NATURE  ANI>  DISTANCE  APART;  PREPARED  BY  CAPT.  LOUIS  D.  PELL,  MASTER  U.  S. 
STEAMER  LOOKOUT. 

jYo.  1, — Rivorton  Harbor  and  Landing:  River  abont  1,000  foet  wide;  flat  and  shal- 
low. Gravel  bottom,  several  «;ravel  bowlders  or  lamps;  very  much  in  the  way ;  very 
easily  removed.     Deptli  of  water  about  30  inches  in  channel  leiVband  side  of  river. 

No.  f.— East  port  (Miss.)  Landin/;;:  One  mile  below  Riverton.  Channel  left  side 
river;  fi^ood  wjit^-r.  Several  snags  aqd  logs  in  river  near  landing;  can  be  caaily 
removed. 

No.  3, — Bear  Creek  Shoals:  One  mile  below  Eastport.  Channel  right  side  of 
river;  very  shoal  and  swiit.  Gravel  reef  about  500  feet;  easily  dredged.  Zero 
mark  at  Johnsonville,  Teniu,  makes  26  inches  water  over  these  shoals. 

No.  4. — Channel  left-hand  shore  above  and  below  mouth  of  creek  (Indian) :  Three 
feet  depth  at  zero.  Gravel  bottom,  with  several  bowlders  and  logs,  covering  a  dis- 
tance of  6  miles  to  head  of  Line  Island. 

No.  5. — Head  of  Line  Island,  Alabama :  Channel  right  side  of  river;  j^ood  wat«r  at 
low  stage.  Several  gravel  lumps  on  right  side  of  channel  near  head  of  island.  Will 
be  easy  to  dredge. 

No.  6, — Mouth  of  Yellow  Creek:  One  and  one-half  miles  below  Line  Island. 
Channel  left  side  of  river;  good  depth  of  water.  Gravel  bottom.  Several  logs  near 
channel  to  remove. 

No.  7. — Two  miles  below  Yellow  Creek :  Near  middle  of  river  in  deep  wftter  close 
to  channel,  one  large  grftvel  lump;  can  be  easily  removed. 
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No.  8.  -Good  water  for  the  next  4  miles  to  Dancaus  Landing.  Od  right  bank  there 
are  several  gravel  lumps,  very  much  in  the  way;  can  be  easily  dredged. 

No.  9. — About  6  miles  good  river  to  head  Big  Bend  Shoals.  At  month  Chambers 
Creek^  on  left  bank,  there  are  several  rock  and  gravel  reefs  on  right  and  several  logs 
and  rock  heaps  on  left  side  of  channel.  Very  flat  and  swift.  Crooked,  with  a  depth 
of  26  inches  with  Johnsonville  gauge  at  zero  mark.  Dredging  and  snagging  will  be 
very  beueHcial  here. 

No.  i6>.— Hamburg,  Tenn.,  H  miles  below  foot  of  Big  Bend  Shoals:  Channelleft 
side.    Part  of  stoamboat  wreck  lower  end  of  landing. 

No.  11. — Very  good  river  to  head  of  Diamond  Island,  6  miles  below  Hamburg. 
Channel  left  side  of  island;  smooth  gravel  bottom;  3  feet  in  channel  when  gauge  at 
Johnsonville  Is  at  zero.  In  channel  at  head  of  island:  Two  sunken  logs,  easy  to 
remove.  As  yon  enter  chute,  wreck  of  Rapidan  is  in  the  way.  Several  snags  and 
logs,  also  several  bunches  of  gravel  lumps,  very  much  in  the  way ;  all  easy  to  remove. 
Good  river  to  head  of  Wolff  Island. 

No.  ij^.— Head  of  Wolff  Island,  5  miles  below  Pittsburg  Landing:  Channel  used  by 
steamboats  down  left  side  of  island.  At  Crumps  Landing,  head  of  chute,  water 
deep,  bnt  very  narrow  and  swift.  There  is  a  gravel  spur  at  landing  which  should  be 
removed.  Three  hundred  yards  below  Crumps  Landing  is  a  very  shallow  gravel 
reef;  30  inches  on  same  when  river  is  at  zero.  Halfway  down  island  there  are  two 
gravel  spurs  extending  out  into  channel  which  are  very  dangerous.  Near  foot  of 
island,  one  bunch  of  gravel  rock,  very  much  in  the  way.     All  easily  removed. 

No.  IS.— In  right  hand  bend,  2  miles  below  foot  of  Wolff  Island,  there  is  a  rock 
reef  extending  about  300  feet  out  into  the  river;  at  low  water  it  is  nearly  dry. 
Right  shore  has  more  water  and  would  make  a  better  channel  if  cleaned  out. 

No,  14.— Good  river  for  the  next  6  miles  to  foot  of  Chalk  Bluff;  here  there  is  a 
ledge  or  spur  of  gravel  rock  extending  out  into  the  river  from  left  shore  200  yards. 
About  1  foot  water  on  same  in  low  water.  Very  much  in  the  way  and  dangerous; 
can  be  easily  removed.  Good  river  for  the  next  9  miles,  with  exception  of  two  snags 
in  channel. 

No.  /5.— Petticoat  Ripple,  9  miles  below  Chalk  Bluff:  Channel  on  right  shore; 
gravel  bottom ;  swift  ana  very  shoal ;  3^  feet  at  low  stage.  Several  logs  in  the  way 
on  right  shore.    Gravel  lump  at  foot  of  bar. 

No.  16. — Swallow  Bluff  Island,  4  miles  below  Petticoat  Ripple:  Channel  down 
left  chute.  Gravel  bottom.  Halfway  down  chute  is  a  gravel  rock  point  which 
should  be  removed.    At  head  of  chute  leaning  timber  should  be  cut  away. 

No.  17. — Head  of  Eagle  Nest  Island,  5  miles  below:  Channel  on  left  shore;  3^  feet 
when  at  mean  low-water  mark.  Current  swift;  gravel  bottom.  Should  remove  logs 
and  snags  at  head  and  foot  of  island. 

No,  18. — Roaches  Bar,  3|  miles  below  foot  of  island:  Channel  right  side,  close  to 
shore.  Timber  and  two  sunken  logs  in  the  way.  Depth  of  chfanuel  at  low  water, 
4  feet. 

No.  i9.~Head  of  Beach  Creek  Island,  5  miles  below  Roaches  Bar:  Channel  sets 
across  head  of  island,  then  down  left  side ;  very  crooked  and  swift.  A  sunken  barge, 
caught  on  a  bnnch  of  gravel  rock  in  center  of  channel  between  the  two  bars  at  head 
of  island,  is  very  much  in  the  way.  A  large  rock  at  foot  of  bluff  on  right-hand  shore 
should  be  removed ;  very  dangerous  to  towboats  and  packet  steamers.  Several  snags 
and  breaks  to  left  of  island  should  be  removed.  Leaning  timber  below  Government 
light,  left  shore,  should  be  cut  away  and  the  bank  cleared  of  stumps  and  rooks,  as 
steamers  are  often  carried  against  this  bank  by  the  set  or  draw  of  water,  which  is 
very  hard  here. 

No.  no. — Buffalo  Shoals,  1  mile  below  Beach  Creek  Island :  Channel  left  side,  close 
to  shore.  A  gravel  rock  reef  runs  very  close  in  to  left-hand  shore,  making  channel 
very  close  and  narrow;  end  of  reef  should  be  taken  off.  Shore  above  and  below  reef 
should  be  cleared  of  snags,  logs,  etc. 

No.  21. — Double  Islands,  2^  miles  below  Buffalo  Shoals:  Channel  down  right  side; 
good  water,  except  about  300  feet  close  to  right  shore  at  foot  of  island.  Leaning 
timber  at  head  and  several  logs  and  snags  should  be  removed ;  3^  feet  at  low  water. 

No.  22. — Armstrongs  Towhead,  3^  miles  below  Double  Islands:  Channel  right  side, 
swift  and  flat.  Several  bunches  of  gravel  cock  close  to  right  side  of  channel  should 
be  removed. 

No.  23. — Month  of  Cedar  Creek,  2  miles  below  Armstrongs:  Channel  right  side; 
gravel  bottom.  Channel  depth,  3^  feet  at  low- water  stage.  Several  logs  right  side 
of  channel,  also  several  logs  and  snags  in  Cedar  Creek  Landing  to  be  removed. 

No.  ;?^.— Webbs  Landing,  right  side  of  river,  4  miles  below  Cedar  Creek:  Gravel 
bar  formed  in  lower  edge  of  landing.  Bar  about  400  feet  long ;  gets  dry  when  there 
is  5  feet  in  channel ;  should  be  dredged;  very  troublesome  to  steamers. 

No.  25. — Beach  River  Bar,  1^  miles  below  Webbs:  Flat  gravel  bottom,  about  600 
feet  wide;  3i-foot  dejith  at  low  stage  of  water. 

No.  26. — ^Perry  ville,  Tenn.,  reach :  Very  good  water  to  head  of  Densons  Island. 
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Two  snags  in  obaoDel  just  below  landing  at  Perryville.  At  Elk  Lan<ling»  a  short 
distance  from  Perryville,  ttiere  are  a  few  rocks  jast  under  water,  which  have  sunk 
one  and  injured  seyeral  steamers;  they  should  be  removed. 

No,  t7. — Densons  Island,  1  mile  below  Elk:  Channel  right  chute,  very  swift  and 
narrow.  Channel  runs  close  in  to  shore  and  at  head  of  chute  current  sets  in  hard 
on  shore,  making  it  very  dangerous,  as  the  right  shore  is  lined  with  fallen  trees  and 
stumps.  The  bank  should  be  protected  in  some  manner,  as  it  is  cutting  very  fast. 
Chute  should  be  cleared  from  head  to  foot. 

No.  £8, — Good  river  for  14  miles  to  mouth  of  Duck  River:  Channel  left  side;  good 
water.  At  head  of  bluff  opposite  mouth  of  river  there  is  a  gravel  spur ;-  end  should 
be  dredged  off. 

No.  29. — Head  of  Rockport  Island^  2  miles  below  mouth  of  Duck  River:  Channel 
right  side;  smooth,  gravel,  and  straight;  3^  feet  depth  at  low  water. 

No,  SO.'-Voat  of  Rockport  Island,  opposite  Rockport  Landing :  Channel  right  side 
of  river;  gravel  bottom,  very  shallow  and  swift;  about  300  feet  over  reef;  can  be 
easily  dredged.    This  bar  is  the  shoalest  water  below  Biff  Bend  Shoals. 

No,  5i.— Duck  River  Sucks,  foot  of  bluff,  U  miles  below  Rockport:  Good  water 
left  side  of  river,  but  very  crooked  and  narrow.  At  foot  of  bluff  there  is  a  rock 
spar  extending  out  for  some  200  feet,  makinj^  channel  so  crooked  as  to  be  very  dan- 
gerous for  boats.  Spur  should  be  dredged  from  left  shore  to  outside  edge  of  same : 
along  the  bluff,  above  the  sucks,  the  leaning  timber  should  be  cut  and  all  logs  ana 
snaffs  removed. 

No,  S£, — Thompsons  Point,  500  yards  below  Sucks:  There  is  a  gravel  rock  reef 
extending  100  yards  out  into  the  river  from  left  shore;  should  be  dredged. 

No,  SS.—One  mile  below  Thompsons  Point:  In  middle  of  channel  there  is  a  bold 
break  which  I  think  is  a  concrete  gravel  lump;  it  can  be  hit  in  low  water. 

No.  S4. — Very  good  water  for  the  next  5  miles,  to  Johnsonville,  Tenn. 

No,  35. — ^Johnsouville,  Tenn. :  There  is  an  obstruction  in  center  of  outside  span  of 
draw — think  it  is  rocks  left  there  while  repairing  the  bridge  some  two  years  ago. 
Johnsonville  Harbor  is  very  shoal;  difficult  for  steamboats  to  get  in  and  out  at  land- 
ing in  low  water.  I  think  by  dredgins  a  channel  down  the  right  shore  below  Ele- 
vator,  past  the  point  of  Creek  Bar,  wouui  make  good  water  and  a  nerraanent  channel. 

No,  56.— Head  of  Reynoldsburg  Island,  3  miles  below  Johnsonville,  Tenn. :  Channel 
on  left  side;  swift  water,  gravel  bottom;  4-foot  stage  at  low  water.  At  foot  of  left- 
hand  bend  there  is  a  rock  point  which  extends  out  into  the  river  about  100  feet;  very 
much  in  the  way;  has  caused  a  great  deal  of  damage  to  tows.  Deep  water  above 
and  below  this  point. 

No  57.— One  mile  below  foot  of  Reynoldsburg  Island:  In  middle  of  river  is  a  pile 
of  ffravel ;  easy  to  remove. 

No,  38, — Green  Bottom  Bar,  2  miles  below  foot  of  Reynoldsburg:  Channel  on  right 
side  of  river;  very  narrow  and  swift.  Timber  on  shore  should  be  cut  away,  and 
channel  for  a  distance  of  about  100  feet  at  foot  of  bar  should  be  dredged ;  several 
logs  that  should  be  removed. 

No  39, — Turkey  Island,  4  miles  below  Green  Bottom:  Channel  down  ri^ht  chnte; 
channel  crooked  and  narrow ;  chute  full  of  gravel  rocks.  All  rocks  on  left  of  chan- 
nel should  be  removed.    Channel  depth  in  chute,  5  feet  at  low  water. 

No,  ^.— Head  of  White  Oak  Island,  1^  miles  below  Turkey  Island:  Channel  left 
chnte ;  gravel  bottom ;  narrow  and  swift.  A  gravel  lump  at  head  of  chute  on  left 
is  very  much  in  the  way ;  should  be  dredged.  The  timber  and  logs  below  the  Gov- 
ernment light  should  be  cleared  away. 

No.  41, — Hurricane  Islands,  6  miles  below  White  Oak :  Channel  down  right  side ; 
good  water;  narrow;  gravel  rocks  loft  of  channel  in  middle  of  chute;  can  oe  easily 
dredged. 

No,  42, — Leatherwood  Shoals,  2  miles  below  Hurricane :  Channel  starts  down  left 
shore  to  Government  light,  then  crosses  under  bar  to  right-hand  shore;  about  mid- 
dle of  crossing  there  is  a  gravel  reef  about  100  feet  wide  which  causes  boats  a  great 
deal  of  trouble:  it  can  be  easily  dredged;  3  feet  at  low  water. 

No,  43, — Head  of  Sandy  Island,  2  miles  below  Leatherwood:  Channel  is  on  right 
side,  with  a  depth  of  4  feet ;  very  crooked  and  swift ;  gravel  bottom.  On  right  shore 
there  are  several  logs  and  snags ;  one  pile  of  gravel  rock  to  left  and  three  or  four 
piles  of  gravel  lumps  to  right  of  channel  at  head  of  chute  should  be  removed ;  also 
one  narrow  gravel  reef  on  right  shore,  about  halfway  down  chute,  should  be 
dredged;  channel  depth,  4  feet  at  low  water. 

No,  44, — Mouth  of  Sandy  Landing,  3  miles  below  Sandy  Island :  Landing  on  left 
shore.    It  should  be  dredged  and  all  logs  removed. 

No.  4,5. — Panther  Creek  Island,  8  miles  below  mouth  of  Sandy:  Channel  right- 
hand  chute.  Depth,  3  feet  at  low  water.  Very  narrow,  shallow,  and  swift;  should 
be  dredged.    At  head  and  foot  of  bar  right  hand  shore  cleared  of  logs  and  stumps. 

No,  46. — McCullochs  Bar,  3  miles  below  Panther  Creek  Island :  Channel  at  head 
of  bar  starts  from  Government  light  on  right  shore,  orosaea  reefs  diagonally  to  left 
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Hhore,  going  in  at  the  bead.  The  reef  should  be  dredged.  There  is  a  wreck  of  an 
old  barge  at  head  of  bar,  opposite  GoYernment  light,  which  should  l>e  remoyed.  At 
foot  of  bar,  to  the  right  of  channel,  there  are  some  gravel  bowlders  which  should  1>e 
dredged;  3^  feet  at  low  stage  of  water. 

No,  47, — Blood  River  Island,  3^  miles  ImIow  McCuUocks  Bar:  Channel  right  side 
of  island;  good  water;  gravel  bottom.  Chute  has  several  gravel  lumps  in  it  that 
should  be  removed. 

No.  48. — Newburg  Landing,  Kentu'cky,  8  miles  below  Blood  River  Island:  Left 
shore,  this  landing  is  very  flat;  should  be  dredged  to  a  3^foot  stage  at  low  water. 

No,  49, — Highland,  Ky.,  4|  miles  below  Newburg,  Ky. :  A  very  bad  place  in  low 
water.  Channel  down  left  shore ;  very  close  and  swift.  Two  gravel  lumps  on  right 
of  channel  and  logs  down  the  shore  on  left  side  make  this  a  dangerous  place.  Can 
be  easily  dredged;  channel  depth,  4  feet  at  low  water. 

No,  60, — Penticoet  Towhead,  one-half  mile  l>elow  Highland :  Channel  now  leaves 
left-hand  shore  and  goes  out  past  the  foot  of  towhead,  then  baek  to  left-hand  shore. 
There  is  good  depth  of  water  down  left-hand  shore.  I  think  channel  should  and 
could  be  made  go  down  left  shore.  There  are  several  gravel  lumps  to  remove  to 
accomplish  this. 

No,  61, — Widow  Reynolds  Bar,  5  miles  below  Pentioost  Towhead:  Channel  right 
side;  smooth  gravel  bottom ;  shoal  for  one-half  mile;  depth  of  channel,  3^  feet  at  low 
water.    One  large  log  to  left  of  channel  to  be  removed. 

No,  52, — ^To  the  right  of  channel,  about  one-half  mile  below  Reynolds  Bar,  there  is 
an  old  wreck  of  a  steamboat;  very  much  in  the  way;  should  be  removed.  Irouton 
Landing,  just  opposite  the  wreck,  should  be  dredged  out  to  3i-foot  depth  at  low 
water. 

No,  55.— Grubb  Towhead,  7  miles  below  Reynolds  Bar:  Channel  should  be  dredged 
lightly  down  left  shore  for  a  distance  of  800  feet  to  a  false  point,  just  above  Govern- 
ment light.  At  this  point  there  is  a  gravel  rock  spur  extending  out  from  left  shore 
about  75  feet,  and  just  opposite  is  a  wreck  of  a  barge.  Steamboats  have  to  go  between 
them,  and  it  is  a  very  narrow  channel ;  the  wreck  should  be  remove<l  and  the  rock 
point  cut  away.  Just  below  Government  light,  down  left  shore,  is  a  reef  of  rocks 
extending  to  edge  of  channel  which  should  be  removed. 

No.  64. — Birmingham,  Ky.,  on  left  shore  at  foot  of  Grubbe  Towhead:  Could  be 
made  a  good  landing,  as  it  is  gravel  bottom  and  would  be  easy  to  dredge. 

JVb.  5.5.— Head  of  Twenty-Seven  Mile  Island,  4  miles  below  Birmingham,  Ky. : 
Channel  is  on  left  side  of  island,  very  shallow,  swift,  and  full  of  gravel  lumps.  This 
place  has  been  the  cause  of  much  delay  and  expense  to  steamers.  All  lumps  should 
be  dredged  out,  timber  cut,  and  logs  removed  down  left-hand  shore  1,000  feet  above 
and  below  the  Government  light;  then,  perhnps,  it  would  become  a  good  channel. 

No.  56. — Foot  Three-Mile  Island :  There  is  a  narrow  gravel  reef  about  100  feet  wide; 
gets  very  shallow  in  middle  of  river.  Should  be  dredged  to  a  3i-foot  depth  at  low 
water. 

No.  57. — Foot  of  Tweuty-Seven  Mile  Island :  Channel  is  on  left  shore,  swift  and 
shallow ;  gravel  bottom,  with  gravel  ock  spurs  extending  out  from  left  shore ;  chan- 
nel depth  at  low  water,  3  feet. 

No.  58. — The  timber,  logs,  stumps,  etc.,  on  the  left  shore  above  and  below  the  C. 
O.  &.  S.  W.  R.  R.  Bridge  should  be  cleared  off  for  a  distance  of  600  feet  each  way. 

No.  59. — In  middle  of  river  one-half  mile  below  railrotid  bridge  is  the  wreck  of  a 
coal  barge  which  should  bo  taken  out  and  the  lumps  formed  by  it  dredged  out; 
channel  depth  down  middle,  3^  feet  at  low  water. 

No. 60. — Head  of  Little  Chain,  6  miles  below  bridge:  Channel  down  left  shore, 
gravel  bottom.  There  are  two  sunken  coal  boats  at  head  of  bar  which  should  be 
removed  and  gravel  lumps  formed  dredged  away. 

No.  61, — Foot  of  Little  Chain:  Left  shore  should  be  cleared  of  timber  and  lojfs, 
also  several  large  gravel  bowlders  to  right  of  channel  taken  out.  On  left- hand  point 
there  is  a  gravel  spur  which  should  be  dredged  off. 

No.  62. — One  mile  below  Little  Chain :  In  the  middle  of  the  river  opposite  the 
mouth  of  Guess  Creek  there  are  several  gravel  lumps  which  should  be  dredged. 

No.  6S, — Big  Chain :  Channel  down  middle  of  river  through  gap  in  rocks.  There 
are  two  rocks  on  the  left-hand  side  that  should  be  taken  out. 

No.  64.--Lower  Crossing  Big  Chain :  This  place  has  caused  a  great  deal  of  trouble 
and  expense  by  steamers  and  rafts  running  aground  on  lower  left-hand  bar.  I  would 
suggest  that  a  spur  daui  be  run  from  left-hand  shore  300  yards  below  Government 
light  out  into  the  river  200  yards.  I  think  this  would  keep  the  water  from  drawing 
down  onto  left  or  lower  bar. 

No.  65, — Head  of  Tennessee  Island,  14  miles  below  Big  Chain,  mouth  of  Tennessee 
River:  Channel  crosses  above  head  of  island.  Several  breaks  here  which  I  think 
are  logs  and  gravel  rock ;  light  dredging  is  needed  here.  Channel  depth  at  low 
water  is  3|  feet. 

No. 66. — Padncah,  Ky.,  Harbor:  Good  water  from  wharf  to  city  limits.  Several 
'  -^aks  which  are  parts  of  sunken  rafts  and  wrecks. 
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It  is  seen  tbat  he  notes  sixty-six  different  obstructions.  Their  loca- 
tion is  certainly  accurate  and  their  extent  and  character  arc  doubtless 
generally  so.  Uis  remarks  as  to  the  manner  and  ease  of  removing  these 
obstructions  are  perhaps  not  altogether  correct,  as  these  are  matters 
with  which  he  is  not  expected  to  be  familiar,  but  it  is  sufficiently  evident 
that  snagging,  removing  of  wrecks,  and  dredging  will  be  the  principal 
methods  adoi)tcd  in  improving  this  jwrtion  of  the  river.  The  United 
States  has  no  dredging  plant  suitable  for  this  work.  A  very  powerful 
dipper  dredge,  capable  of  handling  cemented  gravel  and  other  hard 
material,  is  needed,  and  it  should  be  provided  with  suitable  dump  scows 
for  the  removal  of  the  excavated  material.  Such  a  plant  will  cost  not 
less  than  $30,000,  and  the  funds  on  hand  are  not  sufficient  to  justify  its 
purchase.  It  is  my  intention,  with  the  approval  of  the  Chief  of  Engi- 
neers, to  hire  a  dredging  plant,  if  a  suitable  one  can  be  found,  and  keep 
it  at  work  sufficiently  long  to  test  the  value  and  efficiency  of  dredging 
as  a  means  of  improvement. 

REMOVAL   OF  SNAGS  AND  OTHER  OBSTRUCTIONS. 

Some  snagging  work  was  done  during  1894  and  1895,  a  hired  der- 
rick boat  and  towboat  being  employed  for  this  purpose.  In  1896  a 
towboat  was  purchased  for  the  United  States  and  the  construction  of  a 
snagging  barge  was  commenced.  This  barge  was  designed  after  careful 
study  of  snag  boats  used  in  the  Vicksburg  district.  It  is  a  barge  100 
feet  long,  30  feet  wide,  and  of  5  feet  depth  of  hold.  It  has  cabin  accom- 
modations for  17  men.  It  has  a  gallows  frame  equipped  with  a  simple 
whii)  and  double  purchase  and  triple  blocks.  Its  power  is  obtained  by 
two  No.  E  Providence  steam  capstans,  having  double  6  by  8  inch  engines. 
Steam  is  supplied  by  a35-horsepower  return  tubular  boiler.  The  latter 
also  supplies  steam  for  a  high  duty  pump  having  a  14-inch  steam  and  a 
Cinch  water  cylinder  and  12-inch  stroke.  The  barge  is  provided  with 
four  spuds  to  hold  it  in  position.  This  barge  was  not  completed  in  time 
to  be  used  during  the  low-water  season  of  1896.  The  delay  was  due  to 
the  slow  delivery  of  materials  required  for  its  construction.  It  is  now 
ready  and  thoroughly  equipped,  and  is  waiting  at  liiverton  until  the 
work  hereafter  to  be  described  at  Livingston  Point  is  completed,  which 
will  be  about  the  6th  of  July.  It  will  then  be  taken  by  the  U.  S.  tow- 
boat  Lookout^  and  during  the  entire  low-water  season  will  be  employed 
in  the  removal  of  snags  and  wrecks. 

Leaning  and  overhanging  trees  have  always  been  very  serious  obstruc- 
tions to  navigation  upon  this  portion  of  the  river.  To  remove  them  a 
party  of  laborers  under  the  direction  of  a  foreman  was  taken  upon  a 
quarterboat  in  December,  1896,  to  work  over  the  entire  river  for  the 
removal  of  such  obstructions.  Nine  thousand  and  thirteen  leaning 
trees  were  cut  and  199  trees  were  trimmed  and  26  snags  removed  from 
the  channel;  thus  clearing  87,762  linear  feet  of  bank.  This  improve- 
ment affords  great  relief  to  navigation,  particularly  in  the  narrow 
chutes  and  in  the  vicinity  of  the  regular  landings. 

The  total  amount  expended  on  this  portion  of  the  river  during  the 
present  fiscal  year,  including  the  cost  of  the  survey  and  plant,  was 
126,239.17. 

LIVINGSTON  POINT,   KENTUCKY. 

Livingston  Point  is  a  narrow  strip  or  tongue  of  land  lying  between 
the  waters  of  the  Ohio  and  Tennessee  rivers,  just  above  the  mouth  of 
the  latter  stream.  This  point  and  two  small  islands  below  it  form  the 
harbor  of  Paducah,  and  by  their  position  prevent  the  ice-bearing  cur- 
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Money  statement. 

July  1,  1896,  balance  nDexpiMidt^d $473,165.23 

Jnn«  30, 1897,  amount  expeuded  during  fiscal  year 221, 853. 63 

July  1, 1897,  balance  unexpended 251,311.60 

July  1, 1H97,  outHandiug  liabilities $14,614.03 

July  1, 1897,  anu)uut  covered  by  uncompleted  contracts 19, 500. 00 

31,114.03 

July  1,1897,  balance  available 217,197.67 


Amount  (estimated)  required  for  completion  of  existing  project 5,362,939.81 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 : '. 2,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AhBiract  of  propo$ala  for  excavating  cit trance  to  lift  lock  at  Colbert  Shoals  Canal,  Alabama, 
received  and  opened  June  16,  1897,  by  Capt,  Dun  C,  Kingman,  Corps  of  Engineer's. 


No. 


Name  and  address  of  bidder. 


Wni.  A.  Kirk,  Madison,  Ind , 

I.  V.  Hoag,  Jr.,  Pittsburg,  Pa 

T.  I).  Kedmond  Sl  Co.,  CTiatt-anoogs,  Teiin 

W.M.Buchanan,  Kiverton,  Ala 

John  B.  Neely ,  Chattanooga,  Tcnn 

Fred  H.  Allison,  Knoxvilie,  Teun 


j^^     !     Total 
^  I    yards. 


Cmt». 

50  ' 

90 

.45  I 

38 

26 ; 

27 


$17,500 

74,250 
33,750 
28,  .100 
a  10.  500 
20,2o0 


a  Lowest  bid. 

The  bid  of  F.  H.  Allison  was  received  by  telegraph  as  follows: 
"Unexpectedly  absent  yesterday.     Upon   my   return  to-day  find  your  blanks. 
Forms  being  too  late  to  mail  bid,  1  hereby  sigree  to  furnish  all  plant  .and  labor  and 
do  excayatlon  for  entrance  lilt  lock,  Colbert  Shoals  Canal,  Alabama,  at  27  cents  per 
cable  yard;  according  to  your  specifications,  and  give  surety  or  individual  bond. 

''Fred  H.  Allison." 
Amoant  available,  $150,000. 

SURVEYS. 

The  mouth  of  the  Tennessee  River. — By  direction  of  the  Secretary  of 
War  and  in  compliance  with  the  provisions  of  section  9  of  the  river 
and  harbor  act  of  June  3, 1890,  a  report  was  submitted  for  the  mouth 
of  the  Tennessee  Eiver,  Kentucky.  No  special  survey  was  deemed 
necessary,  because  a  survey  liad  been  made  covering  the  ground  in 
1895,  and  the  general  survey  of  tlie  river,  which  was  completed  in  1896, 
also  included  the  mouth  of  the  river. 

A  report  was  submitted  to  the  Chief  of  Engineers  dated  March  20, 
1897.  No  special  improvement  was  considered  necessary  at  this  local- 
ity. This  rei)oi  t  was  published  in  House  Doc.  No.  19,  Fifty-fifth  Con- 
gress, first  session,  and  is  printed  herewith  as  Appendix  B  B  5. 

SURVEY  OF  TENNESSEE   RIVER  AT  CHATTANOOaA,  TENN. 

In  January,  1897.  the  Chamber  of  Commerce  of  the  city  of  Chatta- 
nooga, by  its  president,  addressed  a  letter  to  the  Chief  of  Engineers 
asking  him  to  authorize  a  survey  to  be  made  of  a  portion  of  the  water 
front  of  the  city  of  Chattanooga,  about  1,000  feet  in  length,  which 
beh)nged  to  the  city,  and  which  it  was  thought  might  be  improved  for 
the  public  use.  This  communication  was  referred  to  me  by  the  Chief 
of  Engineers,  and  in  reply  it  was  stated  that  by  utilizing  a  i)ortion  of 
the  crew  and  the  boats  belonging  to  one  of  the  United  Statesjmvboats 
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wh&n  it  happened  to  be  in  port,  the  survey  could  be  made  without 
Appreciable  cost  to  the  United  States.    It  was  accordingly  authorized; 
jr^^^but  it  was  not  until  the  early  part  of  June  that  a  Government  boat 
^^^ happened  to  be  in  port  at  a  time  when  the  stage  of  the  river  was  sufti- 
^^^^ciently  low  to  permit  the  survey  to  be  made.    It  was  then  made  by  a 
detail  from  the  officers  and  crew  of  the  towboat  Colbert;  Assistant 
Engineer  F.  B.  Williams  did  the  instrumental  work.    A  plat  was  pre- 
pared exhibiting  the  results  of  the  survey  and  was  transmitted  to  the 
president  of  the  Chamber  of  Conunerce  on  the  21st  of  June.    It  is 
believed  that  it  contained  the  desired  information. 

The  report  of  Assistant  Engineer  Williams  relating  to  this  survey  is 
transmitted  herewith. 


BBPOKT  OF  MR.   B.  R.  THACHER,  ASSISTANT  ENGINKER. 

Lrnoir  City,  Tenn.,  June  7, 1897, 

Captain  :  I  have  the  boDor  to  submit  tbe  foUowing  report  on  operations  on  the 
Tennessee  River  above  Chattanooga,  Tenu.,  for  the  tiseal  year  ending  Jane  30,  1897: 

At  the  close  of  the  last  fiscal  year  work  was  in  progress  at  Caney  Creek  Shoals. 

The  force  was  employed,  in  (][uarryiDg  stone  for  dams  and  building  two  steam- 
derrick  boats. 

Channel  excavation  was  resumed  on  September  3,  1896,  with  one  No.  5  Rand 
steam  drill,  mounted  on  our  drilling  raft,  and  two  steam-derrick  boats.  Work  in 
channel  suspended  on  November  29,  1896. 

Much  difficulty  was  encountered  while  drilling,  owing  to  a  deposit  of  sand  left  by 
the  high  water  of  the  winter  before.     Freouent  rises  also  retarded  the  work. 

The  excavation  was  begun  at  the  new  '' Crossing, ''  workiug  on  downstream  to  the 
"Rock-pile,'' removing  reefs,  logs,  snags,  and  loose  rock,  attaining  a  channel  200 
feet  in  width,  with  depth  of  3  feet. 

Distance  worked  over  by  channel  party  was  200  by  10,000  feet.  Cubic  yards  exca- 
vated, 2,781.  Buoys  were  placed  at  intervals  along  the  channel,  and  white  targets 
placed  on  the  bank  to  indicate  the  channel  and  new  **  Crossing.''  Longitudinal  Dam 
No.  3  was  lengthened  out  420  feet  downstream  and  to  the  lower  end  was  constructed 
a  check  dam  80  feet  long. 

The  main  reef  at ''  Rook-pile  "  was  padded  with  stone,  making  a  low  check  dam  877 
feet  long  to  replace  the  water  that  had  been  taken  from  the  channel  by  the  removal 
of  the  reefs  above. 

The  bar  at  the  head  of  the  shoals,  composed  of  bowlders  and  gravel,  was  partly 
removed  by  the  aid  of  the  Lancaster  grapple  added  to  the  plant  last  fall  but  received 
too  late  to  be  given  a  fair  trial.    Also  80  cubic  yards  was  removed  from  Dam  No.  1. 

Work  at  Canev  Creek  Shoals -was  suspended  on  December  17,  1896,  for  the  winter. 
Fleet  was  toweci  to  Lock  6,  Muscle  Shoals  Canal,  by  U.  S.  steamers  Long  and  Colbert ^ 
where  it  remained  during  the  winter  undergoing  the  following  repairs: 

Steamer  L(mg:  Lengthened  out  15  feet;  model  bow  added;  cabin  put  on  upper 
deck;  recalked  and  painted. 

Two  quarter  boats:  Hulls  overhauled,  calked,  and  painted. 

Two  quarter  boats  repainted. 

Four  stone  barges:  Hulls  repaired,  recalked,  decked,  and  painted. 

Two  derrick  boats  recalked  and  painted,  and  other  minor  repairs. 

The  fleet  was  taken  in  tow  on  April  28, 1897,  by  the  U.  S.  steamer  Colbert  and  towed 
to  Lenoir  City,  Tenn.,  there  to  await  tbe  arrival  of  the  U.  S.  steamer  Longy  that  is 
undergoing  repair  at  Lock  6,  Muscle  Shoals  Canal. 

The  following  is  the  principal  work  done  at  Caney  Creek  {Shoals  during  the  fiscal 
year: 


Stone  quarried cubic  yards . .  3, 22.5 

Larth  stripped  (quarry) do....       800 

Stone  placed  in  dams do 3,738 

Stone  placed  in  riprap do ... .  1, 181 

xjoose  rock  excavated  from  chan- 

"el cubic  yards..       140 

Solid  rock  excavated   from   chan- 

"♦^1 cubic  yards..  2,781 

Respectfully  submitted. 


Old  dam  removed cubic  yards . .  85 

Buoys  placed  along   channel, 

number 16 

Targets  placed  on  bank . .  n umber . .  3 

Logs  removed do....  50 


B.  R.  Thaciier,  SupeHntendmi* 


Capt.  Dan  c.  Kingman, 

Corj^.  of  Engineers,  U.  S.  A.  ^.^^^^^^  ^^  ^OOglC 
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REPORT  OF  MR.  W.  S.  WIMN,  ASSISTANT  ENGINBKR. 

Florence,  Axa.,  Juns  7, 1897, 

Captain  :  I  have  the  honor  to  submit  herewith  a  report  of  the  work  done  under 
my  supervision  on  the  Tennessee  River  below  Chattanooga  for  the  eleven  months 
ending  May  31,  1897: 

The  plant  in  my  charge  consisted  of  the  U.  S.  steamer  McPheraanf  the  Harwood,  an 
Osgooa  dredge,  1^-yard  dipper,  a  12-horsepower  steam- derrick  boat,  4  barges,  and 
necessary  skiffs  and  other  appliances.  Work  was  done  at  the  following  shoals: 
Bridgeport,  Widows  Bar,  Head  of  Henrys  Island,  Beards  Reef,  Flint  River  Bar,  Wagon 
Factory  Bars,  and  Sweetwater  Bar— given  in  their  sequence  coming  down  the  river. 
In  the  estimates  of  the  cost  of  materials  removed  there  is  included  the  cost  of  labor, 
material  expended,  subsistence,  and  the  repairs  incident  to  the  work  immediately 
in  hand,  other  repairs  being  considered  in  the  nature  of  a  plant.  As  relates  to  the 
dredge,  owing  to  the  lightness  of  the  machine  for  the  heav^  work  undertaken, 
repairs  formed  a  considerable  part  of  the  cost,  both  for  material  used  and  for  the 
time  of  the  crew  in  making  the  repairs.  March  and  April  and  most  of  July  and  May 
were  lost  on  account  of  high  water,  and  during  those  times  extensive  repairs  were 
made  to  the  fleet.    The  following  work  was  accomplished: 

BRIDGEPORT. 

Under  the  project  for  this  place  undertaken  in  1893  work  was  in  progress  at  the 
beginning  of  the  fiscal  year,  but  owing  to  an  unprecedented  high  stage  of  the  river, 
dredging  was  possible  for  only  a  few  days  of  the  first  ten  in  July.  The  river  still 
being  too  high  at  the  last  of  that  month,  it  was  decided  to  take  advantage  of  the 
favorable  stage  to  take  the  dredging  outfit  to  Beards  Reef  and  leave  the  few  remain- 
ing davs  of  work  at  Bridge)iort  to  be  done  by  hand.  A  steam-derrick  boat  and  a 
small  force  of  men  were  employed  here  in  October  drilling  and  blasting  and  remov- 
ing from  the  channel  rocks  that  the  dredge  had  been  unable  to  handle. 

The  following  work  was  accomplished : 

Dredging  820  cubic  yards  of  rock,  clay,  and  gravel,  at  a  cost  of  41  cents  per  unit. 

Excavation  by  blasting  and  removing  with  derrick  boat,  285  cubic  yards  of  rock, 
at  $2.04  per  unit. 

When  work  was  abandoned  on  account  of  the  coldness  of  the  water  and  a  rise  in 
the  river,  a  channel  100  feet  wide  and  2^  feet  deep  at  the  shallowest  places  at  low 
water  had  been  finished  from  the  bridge  1,400  feet  upstream.  The  average  depth 
of  channel  was  much  greater  than  this,  it  being  8  feet  deep  in  many  places  whenos 
large  bowlders  had  been  removed. 

WIDOWS  BAR. 

This  obstruction  is  about  5  miles  below  the  bridge  at  Bridgeport.  The  entire 
shoal  is  about  3,000  feet  long,  but  the  principal  obstruction  occurs  at  the  head  where 
some  ten  or  twelve  reefs  cross  the  channel  and  project  12  or  15  inches  above  the  bed 
of  the  river.  Here  the  channel  affords  only  8  inches  at  low  water.  It  was  considered 
that  the  excavation  of  a  channel  over  the  entire  slioal  would  cost  more  than  its 
importance  with  respect  to  the  rest  of  the  river  would  warrant,  but  that  by  the 
removal  of  the  projecting  reefs  an  increase  of  depth  of  a  foot  could  be  given  at  small 
cost.  This  latter  project  was  approved  early  in  October,  and  a  force  of  men  was 
immediately  put  to  work.  The  reefs  were  closely  drilled  and  blasted  over  a  space 
80  feet  wide  and  250  feet  long,  but,  no  derrick  boat  having  been  available  for  that 
work  up  to  the  time  the  November  rise  came,  none  of  the  rocks  were  removed.  Work 
of  removing  the  rocks  will  begin  as  soon  as  the  river  gets  low  enough. 

HEAD  OF  HENRYS  ISLAND. 

The  channel  at  this  place  in  crossing  the  river  passes  between  two  lai^e  rocks  on 
one  side  and  one  on  the  other;  the  channel  being  not  more  than  60  feet  wide  between 
them  with  a  swift  cross  current.  Situated  as  they  are  in  the  middle  of  the  river 
these  rooks,  which  reach  up  almost  to  the  water  surface  at  low  stages,  rendered  the 
crossing  a  very  dangerous  one  at  night  or  when  the  wind  prevented  determining 
their  exact  location.  The  rocks  were  drilled  and  blasted  and  6^  cubic  yards  removed, 
giving  an  increase  in  depth  of  15  inches  over  them.    Cost,  $23.72. 

BEARDS  REEF. 

The  project  for  this  shoal  was  to  cut  a  new  channel  down  the  left  bank  instead  of 
attempting  to  improve  the  old  channel,  which  made  two  abrupt  bends  in  getting 
over  the  shoal.  As  many  of  the  roofs  as  were  exposed  at  the  time  were  drilled  and 
bitted  in  the  fall  of  1895,  preparatory  to  removal  with  the  dredge.    Dredging  was 
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begun  in  the  latter  part  of  July  of  the  present  fiscal  year,  and  oontinned  till  October. 
The  reefs  were  of  the  hardest  limestone  and  pure  fiint,  and  though  bhinted  up  as 
thoroagbly  as  possible  the  cracked  pieces  were  wedged  to^i^ether  tight,  and  were  hard 
to  remove  with  the  dredge,  straining  it  in  many  cases  to  its  fullest  capacity.  Rocks 
containing  from  2  to  3  cubic  yards  were  often  removed,  and  one  rocK  estimated  to 
contain  5i  cubic  yards,  weight  24,750  pounds,  was  swung  around  out  of  the  channel. 
Others  containing  as  much  as  4^  cubic  yards  were  put  on  barges  and  dumped  in 
deep  water.  The  ledges  were  inclined  upstream  at  an  angle  to  the  river  bed  of 
about  45  degrees.  The  heaviest  ledges,  4^  feet  thick,  were  frequently  cracked  suffi- 
ciently to  be  removed  without  drilling  by  simply  exploding  dynamite  under  them 
in  the  pockets  dredged  from  above.  Above  the  roefs  for  a  distance  of  40  feet  the 
river  bed  was  of  shale,  and  below,  sand  and  gravel. 

Rock  and  gravel  dredged,  9,385  cubic  yards,  at  a  cost  of  20.9  cents  per  unit. 

A  steam  derrick  boat  was  used  to  clean  np  the  ledges  and  bowlders  the  dredge 
would  not  handle,  and  accomplished  the  following  work : 

Rock  removed  with  derrick,  190  cubic  yards^  at  $1.44  per  unit.  Most  of  the  rocks 
required  to  be  blasted. 

A  channel  120  feet  wide  and  550  feet  long  was  completed  and  thoroughly  sounded 
to  show  a  depth  of  8  feet  at  low  water.  The  method  used  for  sounding  was  to  attach 
a  railroad  rail  to  the  ratchet  chains  and  drop  it  over  the  bow  of  the  steamboat  to  the 
required  depth.  Graduated  iron  rods  were  attached  vertically  to  the  rail  to  indicate 
when  it  was  at  the  proper  depth. 

FLIirr  RIVBR  BAB. 

By  the  time  the  dredge  reached  Flint  River  Bar  the  machinery  was  badly  in  need 
of  repairs,  and  the  work  there  was  characterized  by  the  number  of  break  downs. 
The  project  was  to  dredge  through  the  short  bar  along  the  right  bank  just  below  the 
mouth  of  Flint  River.  The  old  channel  crossed  from  the  mouth  of  Flint  River  to 
the  left  bank  and  back  again  in  a  distance  of  a  quarter  of  a  mile.  The  material 
dredged  consisted  of  sand,  gravel,  bowlders,  and  ledges.  The  channel  was  left  3  feet 
deep  at  low  water  for  a  width  of  60  feet,  and  2  feet  deep  for  an  additional  60  feet  of 
width.  To  complete  the  3-foot  channel  for  the  120-foot  width  will  require  drilling, 
blastings  and  removal  of  reefs  over  a  space  30  feet  by  60  feet. 

8WERTWATER  BAB. 

This  bar  at  the  mouth  of  Sweetwater  Creek  was  fbrmed  by  the  loose  rocks  and 
gravel  washing  ont  of  the  creek.  The  creek  is  only  about  3  miles  long,  and  is 
subject  to  rises  of  10  feet  or  more  in  a  few  hours.  During  low  stages  of  the  river 
the  creek  in  its  sudden  rises  rushes  entirely  across  the  slough  of  the  river,  often  with 
sufficient  force  to  cause  landslides  on  Pattons  Island,  lost  opposite.  At  such  times 
an  eddy  is  formed  below  the  mouth  of  the  creek  and  this  has  been  tJie  means  of 
depositing  the  bar  there.  The  bar  had  encroached  on  the  channel  until  it  was  very 
narrow  and  swift,  and  the  current  pitched  toward  Pattons  Island.  It  was  under- 
taken to  straighten  and  decrease  the  current  by  widening  the  channel,  and  to  pre- 
vent the  re-forming  of  the  bar  by  building  a  crib  just  opposite  and  160  feet  from  the 
month  of  the  creek,  and  a  stone  dam  from  the  head  of  this  crib  to  the  bank  just 
above  the  mouth  or  the  creek.  The  object  of  the  crib  and  dam  was  to  direct  the 
oonrse  of  the  cnrreat  fr^m  the  creek  straight  down  the  river  bank.  The  crib  was 
built  of  sycamore  logs  1  foot  in  diameter  and  50  feet  long,  and  was  filled  with  the 
dredged  material  and  riprap.  It  was  thought  that  in  a  few  years  it  would  grow  up 
in  willows  and  assuming  the  nature  of  a  towhead,  render  the  Improvement  per- 
manent.   The  crib's  dimensions  are  4^  by  12  by  120  feet.    Cost,  $72. 

Eight  thousand  five  hundred  and  thirty-seven  cubic  yards  of  loose  rock  and  gravel 
was  dredged  from  the  canal  at  a  cost  of  19.9  cents  per  unit.  Two  cuts  of  the  dredge, 
1,150  feet  each  in  length,  and  one  520  feet,  were  made  and  resulted  in  straightening 
the  current  and  decreasing  its  velocity  as  desired. 

Three  hundred  cubic  yards  of  rock  was  quarried  at  a  cost  of  31  cents  per  cubic  yard. 

WAGON  FACTORY  BARS. 

These  bars  put  out  from  the  months  of  two  wet  weather  branches,  one  above,  the 
other  below,  the  wagon  facto^  at  Florence,  Ala.  Though  the  channel  was  deep 
enough  around  the  ends  of  these  bars,  they  made  the  current  very  swift  and  crooked. 
The  points  were  dredged  off  so  as  to  give  an  additional  width  of  channel  of  60  feet, 
straighten  and  decrease  the  current.  During  May  2.099  cubic  yards  of  sand  and 
gravel  was  dredged  from  these  bars,  at  a  cost  of  14.3  cents  per  unit.  One  hnlf  of 
the  material  was  handled  twice  with  the  dredge,  that  method  bein^  considered 
cheapest,  as  there  was  no  convenient  dumping  ground  and  not  enough  barges  avail- 
able at  the  be <; inning  of  the  work. 
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The  method  of  disposing  of  the  dredgfed  material  at  all  the  foregoing  places  was 
slow.  It  was  placed  on  tlat-topped  barges  and  then  shoveled  oft*  by  laborers,  the 
water  in  the  vicinity  of  the  shoals  being  too  shallow  to  permit  of  damp  scows  being 
need. 

The  average  cost  per  cahio  yard  for  dredging  was  23  6  cents,  and  the  average  cost 
of  excavation  by  blasting  and  removing  with  derrick  boat  was  $1.82. 

AT  FLORKNCB,  ALA. 

Two  cats  were  made  with  the  dredge  jast  below  the  bridge  and  along  the  right 
hank,  to  fiicilitate  the  approach  to  the  draw,  60  feet  wide  and  200  feet  long,  and 
requiring  an  average  excavation  of  3^  feet. 

Three  cuts  were  ma<le  in  the  channel  about  400  feet  below  the  bridge.  The  channel 
was  thus  widened  90  feet,  and  to  a  depth  of  3  feet  at  extreme  low  water. 

Total  namber  of  cubic  yards  dredged  2.084,  at  a  cost  of  $268. 16,  or  12f  cents  ]>er 
cubic  yard.  Three-fourths  of  the  material  was  either  boated  or  handled  with  shov- 
els in  leveling  off  the  cast- over  material  for  a  wharf. 

From  March  1  to  June  1  extensive  repairs  were  made  to  the  entire  fleet.  The  machin- 
ery and  woodwork  were  overhauled,  and  all  the  boats  and  barges  painted. 

Respectfully  submitted. 

W.  8.  Winn,  A$9i9t4»mt  Engimeer. 

Capt.  Dan  C.  Kingman, 

Corps  of  Engineers,  U.  8,  A. 


BXPORT  OF  MR.   8TDN1CY  B.  WILLIAMSON,  ASSISTANT  ENOINEEK. 

United  States  Muscle  SnoAiJi  Canal,  Alabama, 

June  SO,  1897. 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  at  Muscle 
Shoals  Canal,  under  tbe  appropriation  for  improving  the  Tennessee  River  during  the 
fiscal  year  ending  Juno  30,  1897. 

A  lar^e  proportion  of  tljis  class  of  work  has  been  repairs  to  the  boats  engaged  in 
improving  the  river  above  and  below  Chattanooga,  Teun. 

ABOVE  CHATTANOOGA,  TENN. 

The  fleet  employed  above  Chattanooga  was  assembled  at  Mnscle  Shoals  Canal  in 
January,  1897,  and  a  portion  of  the  boats  composing  the  fleet  have  been  repaired  aa 
follows  I 

Steamer  8,  H.  Lout/.— Repairing  hull;  lengthening  hogchains;  making  bolts, 
stirrups,  patterns  for  chucks  and  scuppers,  studs,  crank  shaft,  iron  towing  knees, 
bell  pull,  and  valve  stem.  Drilling  and  bending  stem  band;  overhauling  and  repair- 
ing machinery  and  pump,  welding  turn-buckles,  drilling  flanges,  turning  sheaves, 
and  resetting  boiler.  Repairing  and  extending  cabin,  building  new  pilot  house, 
painting  hull  and  cabin  throughout,  and  glazing  cabin  windows.  Sawing  and  plan- 
ing tbe  necessary  lumber. 

Barges  Nos.  1,  i,  S,  and  4. — Repairing,  painting,  and  calking  hulls ;  redecking;  saw- 
ing and  planing  the  necessary  lumber;  making  bolts,  drilling  and  bending  the  stem 
and  corner  bands. 

Three  quarter  boats. — Repairing  hulls,  calking  and  painting  same;  minor  repairs  to 
cabins  and  painting  same  thronghont. 

Ti€0  derrick  boats. — Calking,  painting,  bracing  with  hogchains,  and  minor  repairs. 

Electric  launch. — Repairing  and  painting  hull;  fitting  up  and  setting  engine. 

BETWEEN  CHATTANOOGA,  TENN.,  AND  DECATUR,  ALA. 

The  boats  engaged  npon  the  improvement  of  the  river  between  Chattanooga  and 
Decatur  have  been  repaired,  as  follows: 

Steamer  Mc Pherson.— lUiking  brackets  for  smokestack,  patterns  for  brasses,  eye- 
bolts,  key  drifts,  keys  and  wedges;  molding  and  finishing  brasses;  drilling  flanges 
for  exhaust  pipe;  straightening  wlieel  shaft,  planing  cam  yokes,  and  generally  over- 
hauling  machinery,  boring  cylinder  for  doctor,  making  cylinder  rings,  and  planing 
valves.  Building  new  wheel,  stairway,  and  glazing  sash,  and  painting  cabin 
throughout.     Sawing  and  planing  necessary  lumber. 

Dredge  ffartrood.— Making  bolts,  valve  stem,  break  lever  collars  and  keys;  repair- 
ing machinery,  pump,  shaft  and  bushing  drum;  making  stirrups  and  strainer,  and 
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boring  brass  wasbers;  drilling  straps,  plates,  and  steel  pin.    Bepaurinn:,  calking, 
and  painting  hnll.    Sawing  and  planing  the  necessary  Inmber. 

Barge$  Not.  10£,  lOSy  208,  and  derrick  hoat, — Repairing,  calking,  and  painting  hulls : 
making  hog  chains,  drilling  and  bending  stem  bands  and  corner  bands;  sawing  and 
planing  the  required  lumber. 

BETWEEN  GHATTANOOOA,  TBim.,  Ain>  FLORBNOB,  AIA. 

Nanee  Reef. — ^A  longitudinal  dam,  about  500  feet  in  length,  has  been  partly  bnilt  on 
the  south  side  of  the  chute  at  Nance  Reef,  the  object  being  to  deflect  an  objection- 
able cross  current.  The  construction  was  abandoned  because  of  high  water,  but 
will  be  continued  when  possible;  358  cubic  yards  of  stone  have  been  used,  at  a  cost 
of  $1.15  per  cubic  yard. 

Little  Afutele  ShoaU. — A  similar  current  at  the  head  of  Little  Muscle  Shoals  has 
been  remedied  by  the  construction  of  a  wing  dam  containing  130  cubic  yards  of 
stone. 

Burkette  Island  Levee. — One  hundred  and  twenty-ftve  cubic  yards  of  riprap  were 
used  in  revetting  the  slopes  of  a  small  levee  on  Burkette  Island. 

Dry  dock, — A  portion  of  the  cost  of  constructing  the  dry  dock  has  been  charged 
to  the  appropriation  for  improving  the  Tennessee  River  below  Chattanooga.  The 
details  have  been  given  in  the  report  of  operation  and  care  of  the  canal.  A  general 
view  of  the  dock  is  shown  by  the  accompanying  photo^aph. 

Snag  hoat, — A  snag  boat  for  use  on  the  river  below  Riverton,  Ala.,  has  been  built 
by  hired  labor.  The  general  dimensions  are:  Length,  100  feet;  width,  30  feet,  and 
depth  of  hold,  5  feet ;  the  draft  is,  approximately,  12  inches,  and  there  are  cabin  accom- 
modations for  17  men.  The  gallows  frame  is  equipped  with  a  simple  ''whip,''  a 
double  purchase,  and  triple  blocks.  Power  is  obtained  from  two  No.  E  steam  cap- 
stans having  double  6  by  8  inch  engines,  steam  being  supplied  by  a  35-horsepower 
return  tubular  boiler.  The  latter  also  supplies  steam  for  a  steam  pump  having  a 
14-inch  steam  and  a  6-inch  water  cylinder  and  12- inch  stroke. 

Miecellaneous, — Making  gauges  for  Bridgeport,  calking  irons,  saw  "set,"  jack- 
screws  for  use  in  dry  dock,  bolts,  nuts,  etc.,  for  repairing  boats:  repairing  clamp 
screws ;  raising  sunken  barge  at  Fatten  Island ;  erecting  shed  for  blacksmith  at  ship- 
yard, grading  and  moving  stone  from  shipyard,  building  skiff,  repairing  barges, 
sharpening  and  repairing  tools. 

A  general  view  of  the  boats  repaired  during  the  year  is  shown  on  the  accompany- 
ing photographs. 

Very  respectfully,  your  obedient  servant^ 

Btdnbt  B.  Wiluamson, 

AuUiani  Engineer. 

Capt.  Dan  C.  Kingman, 

Carps  of  Engineere,  U.  8,  A, 


bxports  of  mb.  g.  t.  nelles,  assistant  xnoinkeb. 

Tennessee  River  Improvement, 
Engineer  Office,  United  States  Armt, 

Biverton,  Ala.,  June  SO,  1897. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  con- 
nection with  the  construction  of  the  lift  lock  of  the  Colbert  Shoals  Canal,  at 
Riverton,  Ala.,  for  the  fiscal  year  ending  June  30,  1897: 

Under  your  order  I  assumed  local  charge  of  the  work  on  October  5, 1896,  relieving 
Mr.  Svduoy  B.  Williamson,  under  whose  efficient  management  the  plant  had  been 
installed  and  about  75  per  cent  of  the  work  completed. 

The  annual  report  for  the  fiscal  year  ending  June  30,  1896,  gives  a  very  detailed 
and  full  description  of  the  lock,  with  dimensions  and  drawings,  as  well  as  the 
specifications  under  which  the  work  has  been  done.  The  nature  and  characteristics 
of  the  materials  and  plant  used  and  the  general  methods  followed  are  also  fully  set 
forth.  The  general  plans  and  specifications  therein  described  have  been  conscien- 
tiously followed  during  the  present  year,  and  it  is  thought  that  the  high  standard 
adopted  originally  has  been  maintained  throughout,  and  that  the  lock,  which  is  now 
practically  completed  so  far  as  the  masonry  work  is  concerned,  will  bear  the  most 
critical  inspection  and  comparison  with  any  similar  structure. 

In  view  of  the  fact  that  all  of  the  work  contemplated  as  a  part  of  the  lock  con- 
struction, except  the  gates  and  valves,  has  been  completed,  I  shall  include  in  my 
review  of  the  work  of  the  year  a  general  review  of  the  whole  work,  with  detailed 
statements  of  the  total  and  unit  costs  of  the  various  kinds  of  work. 
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The  character  and  amoant  of  work  x>erformed  fbr  each  month  daring  the  year, 
and  also  the  total  liability  incarred  by  this  office,  are  shown  in  the  following  table: 

Table  A.—  Work  perf<trmed  durtiiy  fi9cal  year  1897. 

[In  ooblo  yards.J 


Kind. 

Jnly. 

Ang. 

Sept 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

TotaL 

Cherokee: 

Stripping 

6.100 
WO 

4,480 
1,660 

4,812 

4.617 

722 
600 
904 

2.000 
1,600 

1,967 
1,130 

24,129 

1.11B    l.lflO 

8,021 
6,927 
8.519 

20.229 

11,141 

122 

1,436'  T-008   l.AM 

Riverton : 

Earth  exoATA- 
tion   

1,413 

6,180 
626 

1,496 

2,800 
1,066 

1.668 

1,300 
1,000 

1,600 
122 

1,200 
1,950 

2,620 
1.000 

200 
260 

120 
200 

Bock  exoaya* 
tion 

Bock  fill,  vp- 
per  end ...... 

1.000 

Back  fill 

5,650 
820 

188 
14 
20 

6.706 

8,866 

2,300 

3,600 
1,000 

90 
86 

600 

21,521 
8.000 

585 

pnddle 

1,000 

17 
29 

080 

Stone  cut: 

Fine  nolnted.. 
Roagfi  pointed 
Bock  face 

in 

60 
30 

102 
106 
24 

67 
127 

381 

74 

Lift  wall 

"'25":::: 

117 

260 

14 

20 

79 

60 

26 

79 
134 

452 

Co^h,g»d 

21 
86 
48 
01 

179 

W«« 

Arch -. 

62 
62 
81 
185 

460 
44 

20 

'"'23 

lai 

84 

85 

04 

207 

860 
120 

88 

20 
57 

89 

60 

668 

188 

Backing 

Grooves  ...... 

12 

466 

05       105 

306,      131 
10        88 
80        80 
6        tin 

602 

Maeonrylaid: 
Fine  pointed.. 
Boogh  pointed 
Bock  face 

100 
200 

131 
62 

1,647 

474 

80 

Lift  wall 

417 

46 
838 

112 

486 

Coping  and 

21 

12 

179 

Coping 

Arch 

65 
67 

25 

15 
30 
60 
34 
1,870 
1,650 

25 
31 
26 
22 

42^        50 

572 

42        47 
O'        10 

74        71 
1,160,  1,461 
1,800      106 

217 

Qaoins 

87 

181 

Concrete  ...... 

101 
1,607 





80 

10 

SO 

824 

58 

"iooo 

400 

Babble 

1,860 

712 

8.630 
6,880 

Pointing,  iq.  ft. 





2,606 

' 

The  above  statement  may  be  briefly  snmmarized  as  follows:  8,619  cnbic  yards 
stone  quarried  and  shipped  to  Riverton ;  31,661  cnbio  yards  earth  and  rock  excava- 
tion completed ;  2,880  onbio  yards  stone  cut  and  soappled;  12,715  cubic  yards  masonry 
laid. 

Pay  rolls  for  fiscal  year  1897 $90,560.62 

Other  expenses  for  fiscal  year  1897 43,513.57 

Total  liability,  exclusive  of  Chattanooga  office  expenses 134, 074. 19 

CHEBOKEB  QUABBY. 

The  failnre  of  the  top  30  to  40  feet  of  the  auarry  at  Cherokee  to  produce  any 
material  snitable  for  use  in  the  construction  of  the  lock  added  greatly  to  the  cost 
of  operating  the  quarry,  making  it  necessary  to  practically  quarry  and  handle  at 
least  3  yarcU  of  waste  for  each  cubic  yard  of  useful  materia).  Much  of  the  waste 
would  have  been  valuable  in  a  more  thickly  settled  country  for  building  purposes, 
and  if  the  United  States  could  have  entered  the  market  large  quantities  of  it  could 
have  been  disposed  of  as  riprap  and  shipped  to  the  Mississippi  River — if  not  at  a 
profit,  at  least  for  sufficient  to  have  greatly  reduced  the  cost  of  quarrying. 

The  quarries  were  opened  in  April,  1895.  The  first  shipment  was  made  in  August, 
1895,  and  the  last  in  December,  1896.  During  this  time  a  total  of  19,572  cnbic  yards 
of  stone  was  produced  and  shipped  to  Riverton.  The  quarries  have  since  been 
shut  down  and  entirely  abandoned.  The  total  detailed  cost  of  operating  them  is 
given  in  the  statement  following. 
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Tablb  B.— Totol  oa»t  cf  op0r4U%mg  th4  IJniied  Staler  quarry  at  Cherokee,  Ala. 


CharMter  of  work. 


Coti 


Total  coet. 


Per  oabio 
yard. 


Saperintendenco 

Scappling  8,671  cobio  yards,  at  $1.01^ 

Stripping  70,000  cubic  yardH,  at  26  cents. 
^  • **  "M  yards , 


Quarrying  10,672  cubic  ya» 
Royalty,  1,361  oars,  at  $1.20 
Bent  of  land,  19^  nontha.. 
liisoellaseoiis  expenses : 

Sapnlles 

Explosives 

Watchmen 

Storing,  etc 


Total 

Loading  for  shipment: 

Labor : 

Coa],eto 


Total 

Plant: 

Miacellaneoas— 

Labor 

ICateiials.... 


Bailroad  tracks— 

Labor 

Materials 


I>eiTiok8-' 

Labor 

Materials. 


Od>leirsy->- 

Xabor 

Materials., 


Tools — 


Total  cost  of  plant  complete . 
Preaeut  osefal  value  of  plant 


Amoaiit  charged  to  qnany  for  plant . 
Freight  cbarses,  1,470  ears 


Total  cost  of  stone  prodnoed. 


$8,098.11 
8,812.47 
10.261.85 
14,030.56 
1,633.20 
101.66 


$0.15 


$825.21 

2,540.60 

353.70 

1,087.93 


4,807.61 


8,738.81 
535.01 


1.00+ 

.08+ 
.10+ 

.tM 
.18 
.02 
.06+ 

.«+ 
.10+ 


4.260.72 


809.81 
661.40 


.06+ 


1,060.80 


8,046.60 
1,630.16 


7,685.00 


1,018.88 
t«1.86 


.KH- 


2,010.24 


1,008.61 
6,558.70 


8,567.81 


1,652.40 


r»+ 


18,376.74 
5,500.00 


12,876.74 
24,467.05 


L26+ 


05,169.79 


BBCXPITULATiay. 


10,001  cubic  yards  rough  stone,  delivered  at  Bivarton , 

8,671  cubic  yards  scapple  backing,  delivered  at  Riverton 

19,572  oabic  yards  sandstone  prodoced,  delivered  at  Riverton., 
Present  Tslue  of  plant 


Total  oost  of  operating  quany.. 


$48,090.57 

47.070.22 

95,1(».70 

5,5UO.00 


$4.41^ 
5.4a- 
4.86+ 


100,660.79 


It  win  be  noticed  that  the  actual  cost  of  quarrying  is  small,  as  compared  witli  the 
cost  of  stripping,  i^eif^lits,  and  costs  incidental  to  shipping  and  loading,  being  in  the 

groportion  of  1  to  2^,  indicating  clearlv  the  points  in  which  a  saving  can  be  efi'ected 
I  the  Upper  or  Guard  Lock  if  suitable  quarries  can  be  located  on  the  river  in  its 
vicinity.  Owing  to  the  existence  of  the  Colbert  and  Bee  Tree  Shoals  it  was  not 
practicable  to  obtain  stone  for  the  Lift  Look  from  the  river  qnarries.  In  the  state- 
ment given  above  the  cost  of  the  plant  used  is  shown,  and  in  this  ease,  and  also 
throughout  this  report,  the  estimated  present  useful  value  of  the  plant  has  been 
credited  to  the  particular  class  or  classes  of  work  for  which  it  was  used,  charging 
only  the  cost  of  plant,  with  repairs  and  additions,  less  present  useful  value,  to  the 
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etream,  distance  aboai  131  miles,  eaeh  made  in  1880  under  aet  of  Jmne  14,  1880. 
(Report  Chief  of  Engineers,  1881,  pp.  1489-1497.) 

5.  Of  the  North  Fork  heloto  Dyerthurgj  Tenn.— Preliminary  examination  made  in  1886 
under  act  of  August  5,  1886.     (Report  Chief  of  Engineers,  1887,  pp.  1494-1496.) 

4,  Of  the  Forked  Deer  Biver.—Erom  Dyersbnrg,  Tenn.,  to  its  junction  with  the  Obion 
River  and  thence  to  the  Mississippi  River,  mSde  in  October,  1894,  act  of  August  17, 
1894.    (Report  Chief  of  Engineers,  1895,  pp.  2265-2275.) 

5.  Survey  of  the  North  Fork  of  Forked  Deer  Biverj  Tennessee, — ^From  Dyersbnrg  to  the 
main  stream,  thence  to  Obion  River,  made  in  November,  1896,  under  act  of  June  3, 
1896.    (Honse  Ex.  Doc.  No.  282,  Fifty-fourth  Congress,  second  session.) 

The  original  condition  of  cliannel  way,  data  pertaining  t(»  original 
project  and  estimates,  expenditures  and  methods  of  work  on  the  main 
stream  and  its  navigable  branches,  are  discassed  in  Eeport  of  Chief  of 
Engineers,  1896,  page  1901  et  seq. 

By  act  of  June  3,  1896,  $1,000  were  appropriated  for  ^<  maintenance" 
of  the  improved  channel  of  the  Forked  Deer  Biver.  Of  this  amount 
$985.36  was  expended  during  the  present  fiscal  year  upon  the  South 
Fork,  as  approved,  removing  surface  obstructions  from  the  channel  for 
a  distance  of  about  27  miles  below  Chestnut  BluC  An  expenditure  of 
$15.76,  balance  of  old  appropriation,  was  also  made  in  payment  of  con- 
tingent expenses. 

The  disbursements  are  classed  as  follows: 


Payrolls $830.16 

Trayeling  expenses 19.25 

Transportation 7.00 

Sabsistence 55.86 

Pnel,  lights,  etc 25.20 


Ezplosiyes $45.75 

Tools,  rope,  eto 2.65 

Miscellaneons 15.76 


Total 1,001.13 


An  examination  of  the  channel  of  the  South  Fork  was  made  in  July, 
1896,  to  ascertain  what  was  necessary  to  be  done  for  maintenance  of  the 
improved  channel.  Operations  were  begun  October  11  and  suspended 
November  24,  by  reason  of  exhaustion  of  appropriation  for  maintenance. 
Work  done:  Fine  hundred  and  ninety  snags,  56  stumps  and  logs,  and 
391  cords  of  drift  removed;  1,186  snags  topped,  598  leaning  trees  cut 
down,  and  217  logs  lying  along  the  banks  cut  up  to  prevent  their  being 
carried  into  the  channel  at  high  water.  The  work  was  carried  on  in  a 
similar  manner,  and  as  a  measure  of  economy,  with  the  same  working 
force,  boats,  machinery,  etc.,  as  that  above  reported  for  the  Obion  Kiver. 

The  A.  M.  Stevens  Lumber  Company,  of  Dyersburg,  Tenn.,  doing 
business  largely  on  the  North  Fork  and  main  stream,  in  reply  to  the 
inquiry  "What  benefits  have  been  derived  from  the  work  done  and 
what  are  the  prospective  advantages  to  be  derived  by  continuing  the 
improvement,"  states  that  "  the  river  was  navigable  between  Dyers- 
burg and  Mississippi  Kiver  from  January  20  to  June  27,  1897,  and  that 
it  would  be  very  hard  to  estimate  the  benefits  derived  from  the  work 
already  done  on  this  river.  Suffice  it  to  say  that  if  the  work  had  not 
been  done,  by  this  time  the  river  would  most  certainly  have  been  almost 
entirely  impassable,  unless  it  would  be  when  the  river  was  at  flood-tide 
mark." 

Money  statement 

July  1, 1896,  balance  unexpended $1,015.76 

June  30, 1897,  amount  expended  during  fiscal  year 1,001.12 

July  1,  1897,  balance  unexpended 


14.64 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1899,  for  maintenance 3,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aoti  of  1866  and  1867  and  of  sundry  civil  act  of  June  A,  1897. 
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II.  The  North  or  Middle  Forh  of  Forked  Deer  River ^  Tennessee^  from 
Dyershurg  to  the  Obion  River ^  and  from  thence  to  the  Mississippi  River. — 
The  stream  from  Dyersbarg,  Tenn.,  to  the  Mississippi  River,  about  33 
miles,  is  locally  known  as  the  North  Fork  from  Dyersbnrg,  Tenn.,  to 
its  junction  with  the  South  Fork,  8^  miles;  thence  to  the  Obion  Biver 
as  the  Forked  Deer  Kiver,  main  stream,  21  miles;  thence  to  the  Mis- 
sissippi Kiver  as  the  Obion  Biver,  3^  miles,  and  has  been  heretofore  so 
provided  for  under  sundry  appropriations. 

A  survey  was  made  of  this  stream  from  Dyersburg  to  the  Mississippi 
Biver  in  1894,  and  report  submitted  that  the  stream  can  not  be  made 
navigable  <<  all  the  year  by  means  of  open-channel  work,"  consequently 
no  estimate  nor  project  was  made  for  such  work.  The  general  estimate 
of  $400,000  was  given  in  said  report  for  a  slack- water  system  of  naviga- 
tion.   (Beport  of  Chief  of  Engineers,  1895,  pp.  2265-2275.) 

A  resurvey  was  made  in  November,  1897,  under  the  provisions  of  act 
of  June  3, 1896.  It  was  recommended  in  the  report  submitting  the  same 
that  the  improvement  of  the  river  between  Dyersburg  and  the  mouth 
be  confined  to  clearing  snags,  shutting  off  basins,  closing  secondary 
channels,  and  aiding  in  the  general  improvement  of  navigation.  (Beport 
published  in  House  Ex,  Doc^  No.  282,  Fifty-fourth  Congress,  second 
session.) 

By  act  of  June  3, 1896,  $5,000  was  appropriated  for  improving  the 
stream  from  Dyersburg,  Tenn.,  to  the  Mississippi  Biver  under  the  gen- 
eral name  of  the  North  or  Middle  Fork  of  the  Forked  Deer  Biver,  tor 
removing  bars  and  shoals,  deepening  the  channel,  and  improving  the 
navigation  of  said  river;  that  is,  channel  work  generally. 

The  project  for  its  expenditure  provides  for  continuing  the  improve- 
ment of  the  North  Fork  and  the  Forked  Deer  Biver — main  stream — ^by 
removing  snags,  cypress  knees,  embedded  logs,  drift,  leaning  trees,  and 
other  surface  obstructions,  including  bars  at  the  mouth  of  Forked  Deer 
Biver,  and  bars  and  shoals  at  other  points  in  the  channel,  from  Dyers- 
burg, Tenn.,  to  the  Mississippi  Biver,  about  33  miles,  so  as  to  deepen 
the  channel  and  make  it  navigable  for  small  craft  at  a  3-foot  stage  or 
higher.  This  project  was  approved  July  24, 1896,  based  upon  the  pro- 
visions of  act  of  June  3, 1896.  (Beport  Chief  of  Engineers,  1896,  p. 
1904.) 

No  expenditures  were  made  on  this  work  in  fiscal  year  ending  June 
30, 1896. 

In  the  present  fiscal  year  $1,052.94  has  been  expended  in  clearing 
the  channel,  as  provided  by  act  of  June  3, 1896.  The  disbursements 
are  classed  as  follows: 


Payrolls $889.82 

Traveling  expenses 22.55 

Transportation 3.25 

Subsistence 76.52 

Fnel,  lights,  etc 12.36 


Explosives 

Tools,  rope,  etc . 


$17.95 
30.50 


Total 1,052.94 


Operations  were  begun  September  23  and  suspended  October  11. 
Work  commenced  by  blasting  out  the  sunken  logs  and  trees  that  formed 
a  bar  at  the  mouth  of  the  Forked  Deer  Biver,  thence  moving  up  the 
main  stream  to  mouth  of  South  Fork,  about  21  miles,  clearing  the  chan- 
nel of  snags,  leaning  trees,  and  surface  obstructions  generally.  The 
lower  reaches  of  the  river  were  greatly  obstructed  by  a  continuous 
mass  of  drift,  logs,  stumps,  etc.,  requiring  explosives  to  remove  them. 

Work  done. — Two  hundred  and  seventy  snags  and  26  stumps  and 
logs  blasted  and  removed;  745  snags  topped;  46  leaning  trees  cut  down. 
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and  59  logs  lying  along  the  banks  cut  up  to  prevent  their  being  carried 
into  the  channel  at  high  water. 

The  commerce  to  be  benefited  consists  principally  of  rafting  logs 
and  moving  lumber  to  and  from  sawmills.  Some  Uve  stock  and  genend 
merchandise  also  reach  a  market  by  way  of  the  river. 

Money  statement. 

Jnlyl,  1896,  balance  unexpended $6,000.00 

June  30, 1S97,  amount  expended  during  fiscal  year 1, 062. 94 

July  1, 1897,  balance  unexpended.... S;  947. 06 


Appropriaiiani  for  improving  Forked  Deer  Biver,  Teimeeeee,  and  iU  navigable  hranehee. 

By  act  of— 

August  2, 1882,  for  South  Fork $3,000 

July  5, 1884,  for  South  Fork 2,000 

August  5, 1886,  for  South  Fork 6,000 

August  11, 1888,  for  South  Fork 2,500 

August  11, 1888,  for  North  Fork 4,600 

August  11, 1888,  for  main  river 2,600 

September  19, 1890,  for  North  Fork  and  main  river 2, 600 

July  13, 1892,  for  Forked  Deer  Biver  (completing  improvement) 8;  000 

Total,  to  complete  projeot 26,000 

June  3, 1896,  for  Forked  Deer  Biver  (for  maintenance) 1, 000 

June  3, 1896,  for  North  or  Middle  Fork,  from  Dyersburg  to  Mississippi 
Eiver 6,000 

Total  appropriated 81, 000 


COMMERCIAL  STATISTICS. 

Forked  Deer  Biver,  Tennessee,  from  July  1, 1896,  to  Jwne  SO,  JS97. 

Tons. 

Cattle 186 

Horses  and  mules 90 

Hogs 16 

Lumber 80,000 

General  merchandise. 18 

Total  tonnage 80^268 

Estimated  value,  $69,600. 

List  of  sieamhoats  navigating  Forked  Deer  Biver,  Tm^neeeee. 


Name. 


Length. 


Breadth. 


Depth. 


Tonnage. 


Jamee  Laoghlin . 
MaryLoniia 


Feet. 
71.6 
51 


Feet. 
15 
16 


FeeL 
4.6 
8 


2B.76 
M.90 


A  A  3. 

DiPROYEMENT  OF  CUMBEBLAND  BIYER,  TENNESSEE  AND  KENTUCKT. 

A  general  description  of  this  stream  and  of  the  character  of  its 
obstrnctions  generally,  with  a  statement  as  to  efforts  made  for  its 
improvement  from  1830  to  1840,  also  a  detailed  statement  of  the  ezam- 
inations  and  surveys  made  by  the  United  States  from  1870  to  1880, 
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which  formed  the  basis  under  which  work  was  carried  on  until  the 
adoption  of  the  present  projects  for  improvement  below  and  above 
Nashville,  are  given  in  Beport  of  Chief  of  Engineers,  1896,  page  1905 
et  seq. 
The  original  project  provides  for  channel  work  as  follows: 

To  ezoavate  the  ban  and  rook  ledges  to  g^t  an  additional  depth  of  water,  to  contract 
the  waterways  in  places  to  get  the  reqaisite  depth,  to  remove  snags  and  bowlders 
from  the  main  channel,  and  to  restrain  tributary  streams  in  well-determined  chan- 
nels at  their  junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  at  the  junction  of  the 
Onmberland  Kiver  with  the  Ohio  Eiver  a  Board  of  Engineer  Officers 
recommended  the  construction  of  a  dike  near  Smithland,  Ky.,  at  an 
estimated  cost  of  $129,600.  (Beport  of  Chief  of  Engineers,  1888,  pp. 
1626-1632.)  The  river  and  harbor  act  of  September  19, 1890,  allotted 
$30,000  from  the  appropriation  for  improving  Onmberland  Biver  below 
Kashville,  to  be  expended  in  improving  the  month  of  the  river  as 
recommended. 

The  dike  as  at  present  constmcted,  however,  secures  the  object  sought 
after;  that  is,  the  passage  from  the  Cumberland  Biver  to  the  Ohio. 
Bars  form  in  the  Ohio  Biver  opposite  the  mouth  beyond  the  end  of  tbe 
dike.  These  bars  shift  continually,  but  there  has  never  been  any  dif- 
ficulty in  passing  from  one  river  to  the  other  since  the  dike  has  been 
completed,  while  previously  the  mouth  was  often  closed  while  each  rivei 
remained  navigable.  It  seems  probable  that  some  time  the  gap  in  the 
dike  will  have  to  be  protected.  With  that  in  view  and  also  to  ascer- 
tain effect  of  dike,  surveys  have  been  made  each  year  to  determine  the 
changes  that  occur.  Up  to  the  present  no  cutting  of  the  towhead  has 
taken  place.  It  is  suggested  that  if  this  happens,  it  would  be  well  to 
cover  the  gap  with  a  layer  several  feet  thick  of  broken  stone  extended 
in  front  of  the  line  of  the  dike,  so  that  as  the  bank  cuts  away  the  stone 
will  fall  in  and  make  a  protection.  It  is  also  possible  that  Cumberland 
Island  will  have  to  be  forther  protected. 

The  present  condition  is,  however,  that  for  an  expenditure  of  $23,716.71 
the  results  sought  for  under  a  project  estimated  at  $129,600  have  been 
obtained. 

A  resurvey  of  the  mouth  of  the  river  was  made  in  November,  1896, 
under  the  provisions  of  act  of  June  3, 1896.  (House  Doc.  No.  283,  Fifty- 
fourth  Congress,  second  session.) 

Under  the  old  project  and  estimates  thirteen  appropriations  were 
made  from  1871  to  1890,  aggregating  $305,000,  tbe  expenditure  of  which 
in  open  channel  work  has  resulted  in  lengthening  tbe  season  of  navi- 
gation, by  giving  an  increased  depth  at  low  water,  combined  with 
greater  security  in  the  passage  of  various  obstructions. 

The  existing  project  for  improving  the  river  below  Nashville  consists 
of  (1)  the  extension  of  the  lock  and  dam  system  of  the  Upper  Cum- 
berland to  the  lower  river  by  the  construction  of  7  locks  and  dams, 
extending  from  near  the  month  of  Harpeth  Biver  (Lock  A)  to  Big 
Eddy  Shoals  (Lock  G),  the  lock  chambers  to  be  each  280  feet  available 
length  by  52  feet  width,  the  lifts  of  the  locks  varying  from  8J  to  llj 
feet,  aggregating  about  70  feet;  (2)  of  the  improvement  of  the  Ken- 
tucky Chute  at  mouth  of  river,  as  recommended  by  Board  of  Engineer 
Officers  June  16,  1888  (Beport  of  Chief  of  Engineers,  1888,  p.  1628); 
f3)  of  the  channel  work  necessary  below  Lock  G,  between  Big  Eddy 
Shoals  and  mouth  of  river;  and  (4)  snagging  and  removal  of  surface 
obstructions  below  Nashville.  Total  estimate  of  costof  entire  improve- 
ment)  $1,964,500.    (Beport  of  Chief  of  Engineers^  1890,  pp.  2151-2161.) 
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The  act  of  July  13,  1892,  appropriated  $40,000  for  continuing  the 
improvement,  including  the  mouth  of  the  river,  and  "that  $10,000  of 
this  sum,  or  so  much  thereof  as  may  be  necessary,  shall  be  available 
for  acquiring  site  and  locating  lock  and  dam  near  the  mouth  of  Harpeth 
River,  Tennessee.'^  This  provision  forms  the  initial  appropriation  for 
operations  under  the  project  or  plan  as  above  stated. 

Harpeth  Shoals  are  the  most  formidable  obstruction  to  the  navigation 
of  the  Lower  Cumberland,  and  to  overcome  this  obstacle  the  present 
project  has  in  view  that  the  lock  and  dam  near  the  mouth  of  Harpeth 
lliver,  41^  miles  below  Nashville,  be  pressed  to  completion  as  rapidly 
as  possible. 

The  total  amount  expended  under  the  present  project  at  the  close  of 
the  fiscal  year  ending  J  une  30, 1896,  was  $43,148.94.  These  funds  were 
applied  to  the  purchases  of  sites  of  lock  and  abutment  of  Dam  A;  the 
erection  of  temporary  buildings,  and  of  cofferdam,  700  feet  long,  with 
riprap  protection  at  its  junction  with  bank;  the  excavation  of  lock 
chamber  to  the  extent  advisable  before  the  laying  of  the  lock  masonry  j 
the  clearing  of  lock  site,  right  of  way,  and  bank  at  the  lock  approaches; 
removing  surface  obstructions  below  Nashville. 

During  the  fiscal  year  ending  June  30, 1897,  $19,991.73  was  expended, 
of  which  $1,302.22  was  applied  to  open  channel  work. 

The  disbursements  are  classified  as  follows: 


Payrolls $13,652.23 

Traveling  expenses 41. 58 

SnlmiHtence 1,735.01 

Fuel,  lights,  eto. 1,323.68 

Repairs  of  steamboats,  barges, 

etc 369.04 

Tools,  machinery,  etc 1,025.13 


Temporary  buildings $427. 01 

Tramway 584.13 

Explosives 203.25 

Ofiice  rent  and  supplies 424 .  88 

Miscellaueous 205.79 


Total 19,991.73 


Channel  work  was  begun  on  September  12,  with  the  same  fleet  that 
was  used  on  the  Cumberland  River  above  Nashville.  The  work  con- 
sisted mainly  in  thoroughly  clearing  the  channel  of  surface  obstructions 
from  Nashville  to  mouth  of  river,  191  miles.  At  Dover,  a  channel  was 
cut  with  scrapers  through  a  gravel  bar,  and  a  riprap  dam  built  of  logs 
and  stone.    Work  was  suspended  October  31. 

In  August,  a  survey  party  was  organized  to  make  examination  of 
the  river  having  in  view  the  selection  of  a  suitable  location  for  the  sites 
of  lock  and  abutment  of  Dam  B,  the  second  lock  of  the  series  below 
Nashville.  Necessary  lines  of  soundings  and  test  borings  were  mnde 
in  river  between  Lock  A  and  Hollingsworth  Landing,  about  9^  miles 
below  Lock  A,  or  51  miles  below  Nashville.  The  topography  of  the 
banks  of  the  river  was  also  taken  at  this  point,  which  has  been  selected, 
and  will  be  recommended  for  approval,  as  the  sites  for  lock  and  abutment 
of  Dam  B;  the  lock  site  selected  is  on  the  left  bank.  Property  lines 
were  also  located  at  both  sites,  and  permanent  hubs  placed  on  base  line 
and  at  land  corners.  A  bench  mark  was  established  on  left  bank  below 
Coxs  Branch,  and  three  on  left  bank  at  lock  site.  The  sites  having 
been  selected,  the  survey  party  returned  to  Lock  A.  The  map  of  pro- 
posed sites  of  Lock  and  Abutment  B  is  not  yet  completed,  but  will  be 
submitted  at  an  early  day. 

At  Lock  A:  Built  a  crib  pier  above  cofferdam  and  erected  derrick  on 
same  for  unloading  supplies;  quarried  50  yards  stone  for  filling  pier 
crib;  placed  paving  on  bank  at  head  of  cofferdam;  cleared 'boat  chan- 
nel, 5  stumps,  2  snags,  and  1  log  taken  out;  set  up  traveler  and  derricks 
for  handling  stone;  built  tramway  and  incline  for  transporting  stone. 
In  March,  opening  quarry  and  quarrying  stone  for  lock  walls,  which 
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work  was  in  progress  at  the  close  of  the  fiscal  year;  quarry  stripped, 
5,526  cubic  yards;  stone  quarried  for  masonry,  4,571  cubic  yards;  of 
this  stone  956^  cubic  yards  has  been  delivered  at  lock,  etc.  Painted 
tr.  S.  S.  Weitzel  and  placed  new  turntable  in  position  on  U.  S.  dredge 
Cumberland.    The  work  done  was  largely  of  a  preparatory  character. 

Tlie  work  done  during  the  fiscal  year  has  not  actually  increased  the 
availability  or  adaptability  of  the  improvement  for  the  purposes  of  nav- 
igation and  commence,  and  it  cannot  be  so  increased  until  Lock  A  is 
completed  and  operated,  but  thechannel  has  been  cleared  of  snags,  etc., 
that  form  from  year  to  year. 

The  cost  of  maintenance  of  the  river  below  Kashville  in  its  present 
condition  is  estimated  at  about  $5,000  per  annum.  As  each  lock  is 
completed  the  cost  will  be  increased  from  $4,000  to  $i>,000  per  lock. 
When  the  whole  system  of  six  locks  is  completed,  including  the  chan- 
nel work  to  be  done  each  year  below  the  locks,  and  to  maintain  con- 
nection with  the  Ohio  Eiver,  the  probable  cost  of  maintenance  will  be 
about  $50,000  per  annum. 

The  commerce  of  the  Lower  Cumberland  River  during  the  fiscal  year, 
so  far  as  could  be  ascertained,  consisted  principally  of  grain,  tobacco, 
sand,  lumber,  bricks,  salt,  staves,  and  general  merchandise,  aggregating 
32,703  tons,  having  an  estimated  value  of  $1,512,637.50. 

The  estimate  of  cost  of  improving  Cumberland  River  below  Nashville, 

in  accordance  with  existing  project $1,964,500.00 

Amount  appropriated  ander  existing  project 150, 000. 00 

Amonnt  expended  under  existing  project,  including  outstanding  in- 
debtedneM 66,420.77 

Money  statement 

Jnly  1,1896,  balance  unexpended $106,851.06 

J une  90, 189^,  amount  expended  during  fiscal  year 19, 991. 73 

Jul  J  1, 1897,  balance  unexpended 86,859.83 

July  1,1897,  outstanding  liabilities 3,280.10 

Joly  1, 1897,  balance  available 83,579.23 

'  Amonnt  (estimated)  required  for  completion  of  existing  project 1, 814, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  act-s  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


2.  ABOVE  NASHVILLE  (497  MILES),  FBOM  NASHVILLE  TO  OUMBBE- 

LAND  FOBD. 

A  general  description  of  the  Upper  Gamberland,  from  NaRhville  to 
Cumberland  Ford  (Pineville),  and  of  tbe  ebaraeter  of  its  obstructions, 
tbe  seven  appropriations  made  from  1870  to  1884  for  its  improvement  in 
specified  sections,  aggregating  tbe  sam  of  $346,000,  are  given  in  Keport 
of  Obief  of  Engineers,  1896,  pages  1907-1908. 

Tbe  disbursements  incident  to  tbe  works  above  Nasbville  under  tbe 
above-named  appropriations  were  from  Marcb,  1877,  to  December,  1887, 
and  tbe  work  done  consisted  of  clearing  tbe  cbannel  of  snags  and  otber 
surface  obstructions,  in  deepening  tbe  cbannel  by  excavation  over  tbe 
worst  sboals,  and  tbe  construction  of  wing  dams,  and  bas  resulted  in 
obtaining  an  increased  deptb  at  several  of  tbe  principal  obstructions, 
and  thus  securing  eacb  year  a  longer  and  safer  period  of  navigation. 
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FROM  NASHVILLE  TO  THE  HEAD  OF  SMITH  SHOALS,  MOUTH  OF 
ROOKGASTLE  RIYER,  357  MILES. 

The  instrumeDtal  surveys  of  1882  and  1883,  with  accompanying  esti- 
mates (Report  of  Chief  of  Engineers,  1884,  p.  1663  et  seq.),  furnish  the 
basis  of  the  present  project  for  the  radical  improvement  of  the  Cum- 
berland River  above  Nashville. 

The  project  originally  provided  for  the  construction  of  23  locks  and 
dams  between  Nashville,  Tenn.,  and  Bumside,  Ky.,  and  of  7  locks  and 
2  dams  at  Smith  iShoals,  using  the  river  itself  as  a  canal,  1  dam  at  Mill 
Shoals  and  the  other  at  or  near  Shadowen  Shoals,  at  an  estimate!  cost 
of  94,077,922.  The  project  stated  that  the  23  locks  between  Nashville, 
Tenn.,  and  Burnside,  Ky.,  ^^  should  be  about  60  feet  wide  and  250  feet 
between  miter  sills,  though  perhaps  smaller  dimensions  would  answer 
the  purpose"  (Report  Chief  of  Engineers,  1884,  p.  1664)^  and  that  the 
dimensions  of  the  7  locks  at  Smith  Shoals  were  to  be  ^'55  by  140  feet 
in  the  chamber.''    (Report  Chief  of  Engineers,  Ls«SJ,  p.  1864.) 

This  project  was  modified  by  enlarging  the  locks  to  280  feet  long  by 
52  feet  wide,  and  having  from  10  to  12  feet  lift,  and  by  increasing  the 
channel  depth  to  6^  feet,  thus  providing  for  a  minimum  navigation  of  6 
feet  instead  of  4  feet,  and  further  by  reducing  the  number  of  looks  in 
the  Smith  Shoals  section  to  6.  (Reports  of  Chief  of  Engineers,  1888, 
p.  1623;  1891,  p.  2270;  B.  D.  6727, 1890 ;  E.  D.  12000, 1896.) 

The  present  project,  therefore,*  provides  for  the  radical  improvement 
of  the  river  from  Nashville  to  the  head  of  Smith  Shoals,  mouth  of  Rock- 
castle River,  Kentucky,  357  miles,  by  a  complete  system  of  lockage, 
consisting  of  30  locks  and  dams,  if  this  number  be  necessary,  23  below 
Burnside,  Ky.,  and  6  above  that  point  (the  Smith  Shoals  system)  with 
a  view  to  secure  a  minimum  channel  depth  of  6  feet,  locks  to  be  280 
feet  long,  52  feet  wide,  and  from  10  to  12  feet  lift,  at  an  estimated  cost 
of  $8,500,000.    (Report  of  Chief  of  Engineers,  1896,  p.  1916.) 

The  act  of  June  3, 1896,  provides  for  the  completion  of  the  whole  or 
any  part  of  locks  numbered  5,  6,  and  7  under  the  continuing  contract 
system,  or  otherwise  than  by  contract,  not  to  exceed  in  the  aggregate 
$600,000,  subject  to  the  limitations  as  to  payments  enacted  in  section  5 
of  said  act.  The  sundry  civil  act  of  June  4,  1897,  appropriat^es  the 
sum  of  $350,000  to  meet  payments  incurred  within  the  limits  authorized 
by  law  on  account  of  Locks  Nos.  5,  6,  and  7. 

The  act  of  June  3,  1896,  appropriates  $20,000  for  purchasing  sites  for 
Locks  and  Dams  Nos.  21  and  22,  in  Kentucky,  and  in  laying  masonry 
for  the  same.  In  the  interests  of  the  improvement  generally,  it  is  pref- 
erable that  the  masonry  of  Lock  No.  21  be  first  pressed  to  completion; 
therefore  the  amount  available,  after  paying  for  the  sites  required  for 
both  locks  and  abutments  of  dams,  can  be  best  applied  in  clearing  sites, 
building  cofierdam,  and  preparing  foundation  for  the  walls  of  L^k  No. 
21,  and  in  payment  of  the  contingent  expenses  pertaining  to  the  work. 

Seven  appropriations  have  been  made  for  this  work  under  the  present 
project,  aggregating  the  sum  of  $1,345,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1896,  was  $853,326.74,  of  which  sum,  $18,506.76,  was  expended  on 
account  of  the  Smith  Shoals  section.  The  application  of  this  expendi- 
ture is  set  forth  in  Reportof  Chief  of  Engineers,  1896,  pages  19rj-l9l5. 

The  total  amount  expended  during  the  fiscal  year  ending  June  30, 
1897,  was  $78)692.41,  of  which  $859.68  was  expended  on  account  of 
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Smith  Shoals  section, 
follows: 


These  disbursements  have  been  classed  as 


Lock  No.  1 $70.50 

LookNo.2 47,454.42 

Look  No.  3 304.75 

Look  No.  4 77L13 

Lock  No.  5 17,d36.88 

Lock  No.  6 92.92 

LookNo.  7 1,542.17 

Look  No.  8 120.00 

Look  No.  21 117.25 


LookNo.  22 $295.80 

BUMmer  Weiizel 1,843.40 

Bteamei  8u$ette 1,126.10 

Bepain;  barges,  etc 122.25 

Office  and  general  expenses  ...  4, 51 1. 63 

Smith  Shoals 859.68 

Channel  work 1,523.53 


Total 78,692.41 


Loch  1  (2.5  miles  helow  IfiishviUe), — Masonry  of  lock  and  abutment  of 
dam  being  completed,  no  work  was  done  dnring  the  fiscal  year  other 
than  watching  and  taking  care  of  lock  keepers'  house  and  engineer 
property. 

LoeJe  2  {9  miles  above  Nashville). — Stone  for  lock  walls  received  under 
contract,  1,908.14  cubic  yards;  masonry  of  lock  completed  October  26, 
containing  12,815.5  cubic  yards,  of  which  6,922  cubic  yards  was  laid  in 
present  fiscal  year;  12,758  cubic  yards  of  earth  excavated  and  placed 
behind  land  wall;  quarry  stripped,  1,010  cubic  yards;  stone  quarried 
and  used  riprapping  and  sloping  banks,  1,636.4  cubic  yards;  bank  rip- 
rapped,  2,092  square  yards;  erected  stone  crusher;  crushed  1,387.4  cubic 
yards  stone  for  riprap;  mud  excavated  from  lock  pit,  1,223  cubic  yards; 
excavated  for  foundation  for  retaining  crib  work,  1,235  cubic  yards; 
sunk  crib  work  to  bed  rock,  130  feet  from  lower  end  of  land  wall;  filled 
crib  with  stone,  to  prevent  bank  slipping  when  lower  approach  is 
dredged;  received  1,175  cubic  yards  sand  and  316  cubic  yards  of  gravel 
and  used  same  in  concrete  for  filling  interstices  in  masonry.  The  con- 
tract of  Petitdidier  &  Allen  for  furnishing  stone  for  masonry  of  Lock 
No.  2  was  completed  under  its  terms,  October  1, 1896.  Total  payments 
made,  $60,783.81.  Stoue  delivered  during  present  fiscal  year,  1,908.14 
cubic  yards;  cost,  $8,723.62.  The  contract  prices  per  cubic  yard  deliv- 
ered on  barges  were  as  follows:  Hollow  quoins,  $21;  sills,  $15.50; 
special  stones  and  coping,  $13.50;  pointed  face,  $10;  squared-faced 
rubble,  $4.50;  backing,  $3. 

Look  3  {26  miles  above  Nashville). — ^Active  operations  suspended 
August  15, 1895.    Engineer  property  and  works  in  care  of  watchman. 

LoeJc  4  (44  3-4  miles  above  Nashville). — Loaded  and  moved.machinery, 
etc.,  for  use  at  Lock  5;  engineer  property  and  works  in  care  of  watch- 
man. 

Look  5  172  miles  above  Nashville). — Operations  were  carried  on  from 
July  to  February,  and  again  resumed  in  June.  The  work  consisted 
principally  of  laying  concrete  floor  in  lock  chamber,  in  accordance  with 
the  plan  of  Board  of  Engineer  Officers,  August  26,  1896,  approved 
September  2, 1896.  (Report  of  Chief  of  Engineers,  1896,  pp.  1 916-1917.) 
Miscellaneous  work:  Sand,  519  cubic  yards,  and  gravel,  1,052.8  cubic 
yards  for  concrete,  received;  stone  quarried,  1,717  cubic  yards:  stone 
boated,  1,309  cubic  yards;  concrete  laid  in  foundation,  1.495.3  cubic 
yards;  350  cubic  yards  of  mud  taken  from  lock  pit;  194  cubic  yards  of 
rock  removed  from  drain  ditch  and  pump  wells  in  pit;  surplus  stone 
received  from  Lock  No.  2,  2,546.72  cubic  yards;  grading  and  building 
incline  for  moving  stone;  fencing  United  States  lands;  cleaning  up 
machinery;  repairing  barges,  etc.  Advertisement  was  made  for  bids 
to  be  opened  March  10, 1897,  for  supplying  stone  for  masonry  of  this 
lock.  Only  one  bid  was  received — ^that  of  G.  W.  Walker,  of  Lithonia, 
BNa  97 140 
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Ga.,  aggregating  $238,958.14.  This  bid  was  rejected  as  excessiya 
Autliority  was  then  granted  to  procure  the  stone  for  Lock  No.  5  by 
purchase  under  existing  law  and  regulations. 

Lock  6  {89.6  miles  above  Nashville). — Bids  were  opened  April  12, 1897, 
for  construction  of  lock  and  abutment  of  dam.  The  lowest  bidder  was 
the  McArthur  Brothers  Company,  of  Chicago,  111.,  to  whom  the  work 
wa«  awarded,  and  contract  entereil  into  May  4, 1897,  approved  June 
22, 1897,  the  total  consideration  of  the  contract  being  $164,871.25.  The 
api)roved  project  for  the  expenditure  of  the  $350,000  appropriated*by 
sundry  civil  act  of  June  4, 1897,  provides  that  $130,000  thereof  shall 
be  applied  to  payment  under  said  contract. 

Lock  7  (106.6  miles  above  Nashville). — The  title  to  lock  site  and  right 
of  way  has  been  vested  in  the  United  States  by  decree  of  the  district 
court  of  the  United  States  for  the  middle  district  of  Tennessee,  and 
value  assessed — $1,000 — ^paid  into  said  court.  That  part  of  the  abutment 
site  on  the  main  land  has  been  purchased  by  the  United  States,  but  a 
small  piece  on  Chambers  Island  has  yet  to  be  obtained,  and  condemna- 
tion proceedings  are  pending  to  acquire  the  same.  Bids  were  opened 
April  12,  1897,  for  construction  of  lock  and  abutment  of  dam.  McAr- 
thur Brothers  Company,  of  Chicago,  111.,  was  the  lowest  bidder,  and 
contract  was  entered  into  with  said  firm  jMay  4, 1897,  approved  June 
22,  1897,  the  total  consideration  of  said  contract  being  $181,089.50. 
The  sum  of  $130,000  is  to  be  applied  to  payments  under  said  contract 
for  the  same  reasons  given  under  Lock  No.  6. 

Lock  21  (3!)6i  miles  above  Nashville  and  J28^  miles  below  Burnside^ 
Ky), — Lands  condemned  for  sites  of  lock  and  abutment  of  dam;  tran- 
script of  proceedings  now  aw^aiting  action  of  the  Department  of  Justice. 

Lock  22  (320\  miles  above  Nashville  and  if  wi/e»  below  Burnside, 
Ky), — Site  for  abutment  has  been  purchased  at  a  cost  of  $250,  and 
conveyed  to  the  United  States;  lands  for  lock  site  condemned  and  await- 
ing action  of  the  Department  of  eJustice. 

By  act  of  June  3, 189C,  the  sum  of  $20,000  was  appropriated  specif- 
ically for  purchasing  sites,  and  laying  masonry  of  Locks  and  Dams  Nos. 
21  and  22.  In  view  of  the  small  amount  of  iiinds  available  and  in  the 
interest  of  the  works  generally  it  is  preferable,  after  paying  for  the 
sites  for  both  locks,  that  the  masonry  of  Lock  No.  21  be  first  pressed  to 
completion. 

The  U.  S".  steamers  Weitzel  and  Susette  were  employed  during  the 
fiscal  year  towing  stone  from  quarry  near  Nashville  to  Lock  2,  and  mov- 
ing heavy  supplies,  coal,  machinery,  lumber,  etc.,  needed  for  the  several 
works  of  lock  construction. 

Channel  work  was  in  progress  at  Cloyds  Landing  at  the  beginning 
of  the  fiscal  year,  and  was  carried  on  downstream,  reaching;  Nashville 
September  10.  There  were  removed  6(i3  snags  and  1,061  leaning  trees 
from  the  reach  of  river  worked  over —distance  about  232  miles.  The 
method  used  for  snagging  was  that  which  experience  has  proven  most 
satisfactory  and  economical  in  the  Cumberland  River.  The  distance  to 
be  gone  over  is,  including  above  and  below  Nashville,  about  500  miles, 
and  the  time  between  stages  of  the  river  too  high  to  work  and  very  low 
stages  is  short,  so  that  boats  drawing  very  little  water  must  be  used  so 
as  to  work  during  low  stages.  The  outfit  consisted  of  a  small  steamer, 
the  John  Phoenix,  and  a  strongly  built  barge,  having  at  one  end  an  A 
frame,  with  steam  hoisting  arrangements,  and  on  the  other  end  the 
quarters  for  crew.  The  head  of  the  barge,  on  which  is  the  A  frame,  is 
built  without  rake.  A  short  rake  extending  a  few  inches  above  the 
water  would,  however,  facilitate  towing. 
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A  derrick  handles  material,  especially  that  from  the  side,  more  readily 
than  an  A  frame,  but  the  latter  was  preferred  on  account  of  strength. 
Dynamite  was  used  for  the  larger  snags,  and  all  obstructions  met  with 
were  successfully  removed. 

Smith  Shoals^  Kentucky, — The  improvement  of  these  shoals  by  locks 
and  dams  forms  a  part  of  the  existing  project  for  the  canalization  of 
the  river  above  Nashville;  the  Smith  Shoals  system  consisting  of  seven 
locks  and  dams  between  Burnside,  Ky.,  and  mouth  of  Eock  Castle 
Eiver.  (Report  Chief  of  Engineers,  1891,  p.  2270.)  It  has  been  ascer- 
tained that  the  seven  locks  will  not  be  necessaiy,  owing  to  an  increase 
of  lift  in  the  other  locks,  which  is  rendered  advisable  by  reason  of  the 
small  river  discharge  at  low  water  not  permitting  of  any  material  loss 
during  the  season  of  navigation;  also,  simplicity  of  operation  and 
maintenance  at  the  rather  inaccessible  locations  necessarily  selected 
for  the  lock  sites.  The  project  has  therefore  been  modified,  reducing 
the  number  of  locks  to  six;  modification  approved  August  12, 1895. 

AmouDt  allotted  '*  at  Smith  Shoals/'  act  of  September  19, 1890. .  $50, 000. 00 

Less  amount  made  available  for  expeoditare  under  theapproved 
project  for  the  general  improvement  of  Cumberland  River 
above  Nashville,  Tenn.,  by  authority  of  Secretary  of  War, 

September  1,  1886 30,000,00 

$20,000.00 

Amount  allotted  " above  Burnside/' act  of  July  13, 1892 5,000.00 

Amount  allotted  **  above  Buruside/'  act  of  August  17, 1804 5, 000. 00 

Total  allotted : 30,000.00 

Amount  expended  to  June  30,  1896 $18,506.76 

Amount  expended  during  fiscal  year  ending  June  30, 1897 859. 68 

19,866.44 

Amount  available  July  1,1897 10,633.56 

The  allotments  by  act  of  July  13, 1892,  and  August  17, 1894,  provided 
that  $5,000  of  each  of  said  general  appropriations  may  be  used  in  the 
improvement  of  the  river  above  the  town  of  Burnside.  It  was  recom- 
mended and  approved  that  these  sums  be  applied  to  the  Smith  Shoals 
system  of  lockage,  as  projected  <^  above  Burnside." 

During  the  present  fiscal  year,  abstracts  of  title  have  been  obtained 
covering  the  lands  required  by  the  United  States  for  sites  for  locks  and 
abutments  of  dams  Nos.  1  to  6,  and  correspondence  having  in  view  the 
acquiring  of  said  lands  either  by  voluntary  purchase  or  condemnation, 
as  authorized,  is  pending,  and  action  will  be  taken  in  the  matter  during 
the  next  fiscal  year.  The  disbursements  made,  $8o9.(i8,  were  on  account 
of  authorized  and  miscellaneous  contingent  expenses. 

The  field  and  office  work  pertaining  to  the  surveys  of  the  sites  for 
the  locks  and  dams  forming  part  of  the  projects  for  canalization  of  the 
Cumberland  Biver  from  the  mouth  of  Harpeth  Eiver  on  the  Cumber- 
land Biver,  below  Nashville,  to  the  head  of  Smith  Shoals,  mouth  of 
Bock  Castle  Biver,  including  the  work  of  lock  construction  in  prog- 
ress, has  been  and  now  is  under  the  efficient  immediate  management  of 
Mr.  J.  S.  Walker,  principal  assistant  engineer. 

The  amount  herein  below  estiuated  for  continuing  the  work  above 
Nashville  under  the  present  project — (1,000,000— can  be  profitably 
expended  in  building  abutments  at  Dams  Nos.  2, 3, 4^  and  5,  construct- 
ing permanent  dams,  placing  lock  gates  and  maneuvering  appliances, 
etc.,  at  Locks  Nos.  1  to  7,  inclusive,  excavating  approaches  to  said  locks 
where  necessary,  and  reducing  by  dredging  submerged  bars  in  the 
pools  so  as  to  secure  the  required  minimum  depth  of  6^  feet  navigation, 
having  in  view  the  opening  up  to  commerce  by  canalization  of  the  river 
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to  West  Point,  aboat  125  miles  above  Nashville,  or  aboat  9  miles  above 
month  of  Oaney  Fork  Biver;  also  in  constrnction  of  Locks  Kos.  21  and 
22,  in  Kentucky,  immediately  below  Bnrnside. 

So  far  as  reports  have  been  received  the  commerce  of  the  Upper 
Onmberlaud  Biver  below  Bnrnside  during  the  fiscal  year  ending  June 
30, 1897,  aggregated  54,994  tons,  at  an  estimated  value  of  $3,067,675, 
and  above  Bnrnside,  passing  Smith  Shoals,  27,681  tons,  the  estimate 
value  of  which  was  not  reported. 

Estimate  for  improving  CnmborlaDd  River  Arom  Nashville  to  head  of 
Smith  Shoals,  month  of  Rook  Castle  River,  Ky.,  under  project  for 

canalization $8,500,000.00 

Amount  appropriated 1,345,000.00 

Amount  expended  to  June  30, 1897 932,019.15 

Outstanding  liabilities  to  June  30,  1897 2,682.93 

Amount  covered  by  uncompleted  contracts  to  June  30,  1897 260, 000. 00 

Money  statement. 

July  1,  1896,  balance  unexpended $141,673.26 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 350, 000. 00 

491,673.26 
June  30, 1897,  amount  expended  during  fiscal  year 78, 692. 41 

July  1,  1897,  balance  unexpended 412,980.85 

July  1,  1897,  outstanding  liabilities $2,082.93 

July  1, 1897,  amount  covered  by  uncompleted  contracts 260, 000. 00 

262,682.93 

July  1, 1897,  balance  available 150,297.92 

'  Amount  (estimated)  required  for  completion  of  existing  project 7, 155, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPiaATlONB. 

Improving  Cwmberland  Biver,  Tennessee  and  Kentucky,  general  river,  18SX  to  18S8, 

Act  of— 

July  17, 1832 $30,000 

June  28, 1834 30,000 

July  7,  1836 20,«)00 

March  3,  1837 55,000 

July  7,  1838 20,000 


Total 155,000 

Improving  Cumberland  Biver  heXow  Nashville,  Tenn» 
[Under  old  projects  for  open-channel  work  from  1871  to  1890.] 


Act  of— 

Angu8t5,1882 $15,000 

July  5,1884 7.500 

August  5, 1886 12,500 

August  11, 1888 10,000 

September  1^,  1890 40,000 


Total 306,000 


Act  of- 

March3,1871 $30,000 

June  10,1872 20,000 

March  3, 1873 25,000 

March  3.1875 25,000 

June  18,1878 45,000 

March  3, 1879 40,000 

June  14,1880 20,000 

March  3,1881 15,000 

[Under  new  project  for  loclrs  and  dams,  firom  1892  to  1897.] 
Act  of— 

July  13, 1892 $40,000 

August  17,  1894 30,000 

June  3, 1896 80,000 

Total 150,000 
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Imprinjing  Cumberland  River  above  NaehvilU,  Tenn,,  under  original  profeeie  for  qpen^ 
channel  work,  from  1876  to  1884. 


G«ographioal  dlTlsioo. 

Act  of- 

Aag.U,1876. 

Jane  18, 1878. 

Mar.  8, 1870. 

June  14, 1880. 

1.  Nashyille  to  Kentucky  line 

$15,000 

10,000 

25,000 

2,000 

$80,000 
8.000 
80,000 
8,000 

$18,000 

6,000 

15,000 

$15,000 
10,000 
80,000 

8.  Kentocky  line  to  Smith  Shoals 

3.  Smith  Shoala 

4.  Smith  Shoalfl  to  Falls  of  CamherUmd 

Total 

52,000 

80,000 

88,000 

46.000 

Act  of— 

Geographical  division. 

Mar.  8, 1881. 

Ang.8,1882. 

July  5, 1884. 

TotaL 

1.  Nashville  to  Kentocky  line 

$15,000 
16,000 
10.000 

$83,000 

2.  Kentucky  line  to  Smith  Shoals 

40,000 

«.  Smith  Shoals 

$15,000 

115,000 
4,000 

4.  Smith  Shoals  to  Falls  of  Cumberland 

5.  Aboye  month  of  Je1Iico,Ky 

10,000 

5,000 
80,000 

15,000 

6.  NashyiUe  to  Smith  Shoals 

80,000 
60,000 

7.  Nashville  to  head  of  Smith  Shoals 

$50,000 

Total 

50,000 

60,000 

60,000 

810,000 

Improving  Cumberland  River  above  NaehvilU,  Tenn.^  wnder  the  preeeni  project  for  a  eystem 
of  locks  and  dams,  from  Nashville,  Tenn.,  to  head  of  Smith  Shoals,  mouth  of  Rockcastle 
River,  Kentucky. 


Act  of— 

August  6, 1886 $75,000 

August  11, 1888 200,000 

September  19, 1890 250, 000 

July  13, 1892 250,000 

August  17, 1894 200,000 


Act  of— 

Junes,  1896 $20,000 

June  if  1897  (sundry  civil 
act) 350,000 

Total 1,345,000 


Jbstract  of  proposal  for  furnishing  stone  for  lock  and  abutment  of  Dam  No.  6,  Cumber^ 
land  River,  delivered  on  United  States  lands,  opened  March  10,  1897,  by  CapU  John 
Riddle,  Corps  of  Engineers. 

QT7ANTITIKS  AND  FSICBS. 


Look. 

Name  and  addzeu  of  bidder. 

Sills,  108  cable 
yards. 

Hollow  quoins, 
102  cubic  yards. 

175  oubio  yards. 

cubic  yards. 

Per 

oublo 
yard. 

Cost 

Per 
oubio 
yard. 

Ooat 

Per 
oubie 
yard. 

Cost 

Per 

cubic 
yard. 

Cost 

G.  W.Walker,  Llthonla,  G*.  a. . 

$88.08 

$3,804.48 

$62.08 

$6,810.12 

153.06 

$8,177.86 

$41.00 

$15,826.00 

Look. 

Name  and  address  of  bidder. 

Pointed  faoe,  2,077      i 
cubic  yards. 

Jquared-faced  rubble, 
1,100  oubio  yards. 

Baoking,  2,800  oublo 

Per 
cubic 
yard. 

Cost 

Per 

oabio 
yard. 

Cost 

Per 
cable 
yard. 

Coat 

O.  W.Walker,  Lithonia,  Ga. «. . 

$36.67 

$76,050l88 

$88.00 

$30,800.00 

$24.00 

$87,200.00 

Abatment. 

Name  and  address  of  bidder. 

Sqnared-faeed  rubble^ 
344  oubio  yards. 

BMsklng,  860  oabio  yards. 

Grnad  total  oost 

Per  oabU 
yard. 

Cost 

Percubi 
yard. 

"          Cost 

G.  W.Walker,  Lithonls.  Ga.  •. . 

$28.00 

$8.844.0i 

>       $28.00 

$21,850.00 

$238,068.14 

•B^eoted. 
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Ah^l'^aot  of  proposals  for  construction  of  lock  and  abutment  of  Dam  No.  6,  Cumberland 
Biver,  opened  April  It,  1897,  by  Capt.  John  Biddle,  Corps  of  Engineers. 

QUAirriTISS  AND  PAIGES. 


FTo 


Smmb  and  addreis  of 


J.  V.  Hoag,  Jr.,  Pltto- 
bnrg,  Pa 

Heldmaier  &  New,  Chi- 
cago, m. 

Chrutie  A,  Lowe,  Chi- 
cago, 111 

MoArthur  Broe.  Co., 
Chloago,  lU 


Zarth  excava- 

tion,  9,860 
eablo  yaida. 


P«r 

onbio 
yard. 


$0.76 
.76 
.40 
.50 


Cort. 


$7,066.00 
7,066.00 
6,752.00 
4,000.00 


Book  excaya- 

tion,  4,290  oabic 

yarda. 


Per 
cnbtc 
yard. 


$8.00 
2.00 
2.00 
2.60 


Coot. 


$12,870.00 
8,680.00 
8,680.00 
10,725.00 


Approach  exca- 
vation, rook, 
4,190  cubic  yards. 


Per 
cubic 
yard. 


$8.00 

1.10 

L20 

.60 


Coal 


$12,890.00 
4,648.00 
4,950.00 
8,804.00 


Approach  exca- 
vation, earth, 
800  unbio  yards. 


Per 
oubio 
yard. 


$0.76 
.40 
.80 
.26 


Coat. 


$225.00 
120.00 
240.00 
75.00 


No. 


Name  and  address  of 
bidder. 


Embankment, 
7, 060  cubic  yards. 


Stone  fllUng.  2,400 
oubio  yuds. 


Per 
oabic 
yard. 


Coat. 


Per 
oubio 
yard. 


Puddling,  800 
cubic  yaids. 


Concrete,  300 
oobic  yards. 


Per 
cubic 
yard. 


Per 

cubic 
yard. 


J.  V.  Hoag,  jr.,  Pitts- 
burg,  Pa 

Heldmaier  &,  New,  Chi- 
cago, 111 

Christie  &  Lowe,  Chi- 
cago. Ill 

MoArthur   Bros. 
Chicago,  111.... 


Co., 


$0.60 
.86 
.80 
.26 


$4,776.00 
2,786.00 
2,888.00 
1,990.00 


$2.00 

1.00 

.60 

.26 


$4«800.00 

2,400.00 

1,200.00 

600.00 


$2.00 
.76 
L60 

.75 


$1,600.00 

000.00 

1,200.00 

600.00 


$7.00 
4.00 
6.00 

aoo 


$2,100.00 
4,200.00 
1,600.00 
2,400.00 


No. 


Name  and  address  of 
bidder. 


Paving,  7S0  cubic 
yards. 


Biprap,  hand 

placed, 

400  cubic  yards. 


Per 
cubic 
yard. 


Coat. 


Per 
cubic 
yard. 


Coat. 


Sills,  08  cubic 
yards. 


Per 
cubic 
yard. 


Cost. 


Hollow  quoins, 

105  cnbio 

yards. 


Per 

cubic 

yard. 


Coat. 


J.  V.  Hoag,  Jr.,  Pitto- 
burg.  Pa 

Heldmaier  A  New,  Chi 
csgo.  111 

Christie  A.  Lowe,  Chi- 
cago, HI c 

MoArthur  Bros.  Co., 
Chicago,  HI 


$6.00 
4.50 
4.00 
5.00 


$3,750.00 
8, 375. 00 
8,000.00 
3, 760. 00 


$3.00 
2.50 
8.60 
L76 


$1,200.00 

1,000.00 

1.400.00 

700.00 


$28.00 
21.25 
20.00 
18.00 


$2,744.00 
2.082.50 
1,900.00 
1,764.00 


$30.00 
25.45 
35.00 
22.00 


63, 150. 00 
2,672.26 
8,676.00 
2,810.00 


No. 


Name  and  addreas  of 
bidder. 


Special  stones, 
390  cubic  yards. 


Coping,  886  cubic 
yards. 


Per 

cubic 
yard. 


Cost. 


Pointed  fsce. 
2,276cubio  yards. 


Squared-faced 
rubble,  1,854 
cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Per 
cubic 
yard. 


Coat. 


Per 
cubic 
yard. 


Coat. 


J.  V.  Hoag,  jr.,  Pitts- 
burg.  Pa 

Heldmaier  A  New,  Chi- 
cago, HI 

Christie  A  Lowe,  Chi- 
cago, 111 

MoArthur  Broa.  Co., 
Chicago,  HI 


$28.00 
21.50 
20.00 
16.00 


$10,920.00 
8,885.00 
7,800.00 
6,M9.00 


$24.00 
26.45 
20.00 
17.00 


$9,264.00 
9,828.70 
7,720.00 
6,562.00 


^00 
18.50 
16.50 
1L50 


$50,072.00 
41,650.80 
37,654.00 
26,174.00 


$13.00 

12.40 

8.50 

8.00 


$24,102.00 
22,989.60 
15,760.00 
14, 832. 00 
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Ab$irao^  of  prcpoBaUfar  oonatrucHou  of  look  and  iibutment  of  Dam  No.  6,  eto, — Cont'd. 
QUANTITIES  AND  PBICES-Continned. 


No. 


Name  »nd  address  of 
bidder. 


BackiDg,  7,990 
onbic  yards. 


Per 
cubic 
yard. 


Cost. 


Brick  masonry, 
20  oubio  yards. 


Per 
cnbio 
yard. 


Cost. 


CofTerdam  tiling, 
9,000  cubic  yards. 


Per 
cubic 
yard. 


Ck>8t. 


CofFerdaro  lum- 
ber in  place, 
360,000  feet  B.M. 


Per 
1.000 
feet 
B.M. 


Cost. 


J.  V.  Hoag,  jr.,  Pitts- 

burg,  Pa 

Heldmaier  A  New,  Chi- 

CAffU,  111 

Christie  &  Lowe,  Chi- 

cairo,  111 

McArthar   Bros.    Co., 

Chicago,  111 


$12.00 
10.90 
6.00 
6.25 


$95,880.00 
87,001.00 
47,940.00 
40,937.50 


$17.00 
17.00 
15.00 
10.00 


$340.00 
340.00 
800.00 
200.00 


$1.50 

1.50 

1.50 

.70 


$13, 500. 00 
13,500.00 
13,500.00 
6,300.00 


$30.00 
32.00 
60.00 
40.00 


$10,800.00 
11,520.00 
21, 600. 00 
14, 400. 00 


No. 


Name  and  address  of 
bidder. 


Timber  in  perma- 
nent construction, 
200,000  feet  B.  M. 


Per 

1,000 

feet 

B.  M. 


J.  V.  Hoag,  Jr.,  Pltto- 
burg,  Pa 

Ueldniaier  &.  New,  Chi- 
cago, 111 

ChriAtie  dt  Lowe,  Chi- 
cago,  111 

HcArthnr  Bros.  Co., 
Chicago,  HI 


$65.00 
28.00 
35.00 
85.00 


Cost. 


$13,000.00 
5,600.00 
7,000.00 
7,000.00 


Bolt  holes  in  ma 

sonry, 
.800  linear  feet. 


Per 
linear 
foot. 


$0.50 

2.00 

LOO 

.30 


Cost. 


$400.00 

1,600.00 

800.00 

160.00 


Win*  foncc  in  place, 
3,165  linear  feet. 


Per 

linear 
foot. 


$0.50 
.10 
.15 
.05 


Cost. 


Grand  total 
cost. 


$1,582.50     $286,500.50 
316.50  !    242,210.35 


474. 75 
158.25 


194, 298. 75 
164,87L75 


Abstract  of  propotals  for  construction  of  lock  and  ahutment  of  Dam  No,  1,  Cumberland 
River,  opened  April  12,  1897,  by  Capt.  John  Biddle,  Corps  of  Engineers, 

QTTANTITLES  AND  PRICES. 


No. 


Name  and  address  of 
.  bidder. 


Earth  excava- 
tion, 06  cubic 
yards. 


Per 
cubic 
yard. 


Cost. 


Rock  excavation, 
60  cubic  yards. 


Per 
cubic 
yard. 


Cost 


Embankment, 
16,100  cubic  yards, 


Stone  filling, 
5,000  cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Per 
cubic 
yard. 


Cost. 


J.  V.  Hoag,  jr.,  Pitts- 
burg, Pa -...   $L00 

Heldmaier  &  New,  Chi-  , 
cago,  HI 75 

Christie  &  Lowe,  Chi- 
cago, 111 

McArthur  Bros.    Co., 
Chicago,  HI 


50 


$9,600.00 
7, 200. 00 
3. 840. 00 
4,800.00 


$5.00 
2.00 
2.50 
8.00 


$250.00 
100.00 
125.00 
150.00 


$0.75 
.85 
.35 


$12,075.00 
5,635.00 
5,635.00 
4,025.00 


$3.00 

LOO 

.80 

.60 


$15, 000. 00 
5,000.00 
4,000.00 
3,000.00 


No. 


Name  and  address  of 
bidder. 


Paddling,  800 
cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Concrete,  500 
cubic  yards. 


Per 
cubic 
yard. 


Cost. 


Paving,  2,000 
cubic  yards. 


Per 
cubic 
yard. 


Cost 


Riprap,  hand 
pbiced,  2,500 
cubic  Viurds. 


Per 
cubic 
yard. 


Coat 


J.  V.  Hoag,  Jr.,  Pitts 

burg.  Pa '  $2.00 

Heldmaier  &  New,  Chi 

cHgo,  HI 75 

Christie  &  Lowe,  Chi- 

cago.  Ill L50 

McArthar   Bros.    Co., 

Chicago,  111 .75 


$1, 600. 00 

600.00 

1, 200. 00 

600.00 


$8.00 
14.50 
5.00 
8.00 


$2,400.00 
4, 350. 00 
1,500.00 
2,400.00 


$5.00 
4.50 
3.00 
4.50 


$10,000.00  ,  $3.00 
9,000.00  '    2.50 


6,000.00 
9,000.00 


2.60 
2.10 


$7, 600. 00 
6, 250. 00 
6,250.00 
5,250.00 
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Ah»tra€i  of  propoiaUfor  wmtirueiUm  of  look  and  abutment  of  Dam  No,  7,  eto.— Cont'd. 
QUAXTITIES  AND  PBICSa-ConUnued. 


Ko. 


Kune  and  addreas  of 
bidder. 


J.  V.  Hoag,  jr.,  PJtU 

bnrg,  Pa 

Heldmaier  &  New,  Chi- 

caffo.  Ill  

Christie  &,  Lowe,  Chi- 

oaso,  111 

MoXrthnr  Bro«.   Co., 

Chloaeo,  HI 


Snit,  96  oabio 
yards. 


Per 

cabio 
yard. 


$29.00 
21.26 
20.00 
18.00 


Cost. 


$2,843.00 
2,082.50 
1,960.00 
1.764.00 


Hollow  qaohia, 
106  onbio  yards. 


Per 

oabio 
yard. 


$31.00 


35.00 
22.00 


Cosi. 


$3,256.00 
2,66L75 
8.675.00 
2,810.00 


Special  atones, 
502  cable  yards. 


Per 
oabio 
yard. 


$29.00 
2L16 
20.00 
16.00 


Cost. 


$14,568.00 
10,617.30 
10,040.00 
8,0?2.00 


Coping.  408  OB- 
Dio  yards. 


Per 

ciibio 
yard. 


$25.00 
25.36 
20.00 
17.00 


Oosk 


$10,075.00 
10,216.06 
8,060.00 
6,86L00 


No. 


Name  and  addreas  of 
bidder. 


Pointed  face, 
2,450  cubic  yaxiis. 


Per 
oabic 
yard. 


Cost. 


Sqaared-faced 
rabble,  1.507 
oabio  yards. 


Backing,  0,288 
cabio  yards. 


Per 
cabio 
yard. 


Cost. 


Per 
oobio 
yard. 


Cost. 


Brick  ma- 
sonry, 20  oabte 
yarda. 


Per 
oobio 
yard. 


Cost. 


J.  y.  Hoag,  Jr.,  Pitts- 
bnrg.  Pa 

Heldmaier  A  New,  Chi- 
oaro,  ni 

Christie  St  Lowe,  Chi- 
cago, 111 

McArthar  Bros.  Co., 
Chicago,  111 


$23.00 
18.20 
16.60 
11.50 


$56,360.00 
44,590.00 
40,425.00 
28,176.00 


$14.00 
12.85 
8.50 
7.50 


$22,368.00 
10, 722. 95 
13,874.60 
11,977.60 


$18.00 
10.75 
6.00 
6.25 


$120,094.00 
99,308.60 
65,428.00 
67,787.60 


$17.00 
18.00 
16.00 
10.00 


$340.00 
860.00 
800.00 
800.00 


No. 


Name  and  address  of 
bidder. 


Cofferdam  filling, 
11,400  cubic  yards. 


Per 
cabio 
yard. 


Cost 


Cofferdam  lamber  in 
place,  450,000  feet  B.M. 


Per  1,000 
feetCM. 


Cost 


Timber  in  permanent 

oonatraction,  200,000 

feetB.M. 


Per  1,000 
feetB.  M, 


Cost 


J.  V,  Hoag,  Jr.,  Pitts 

bnrg,  Pa 

Heldmaier  A  New,  Cbi 

cage,  Ul 

Christie  ft  Lowe,  Chi 

cago,  ni 

Mc Arthur   Bros.  Co., 

Chicago,  Hi 


$L50 
1.50 
L40 
.70 


$17,100.00 
17,100.00 
16,960.00 
7,980.00 


$30.00 
83.00 
66.00 
40.00 


$13,500.00 
14,850.00 
24,750.00 
18,000.00 


$65.00 
29.00 
86.00 
35.00 


$16,900.00 
7,640.00 
9,100.00 
9,100.00 


No. 


Name  and  address  of  bidder. 


Bolt  holes  in  masonry, 
900  linear  feet 


Per  linear 
foot 


Cost 


Per  linear 
foot 


Wire  fence  in  place, 
8,150  linear  feet 


Cost 


Grand  total 
cost 


J.  y.  Hoag,  jr.,  Pittsburg,  Pa 
Heldmaier  &  New,  Chicago,  III. 
Christie  6c  Lowe,  Chicago,  m. 
McArthar  Bros.  Co.,  Chicago, 
111 


$0.50 
2.00 
LOO 


$450.00 

1,800.00 

900.00 

180.00 


$0.50 
.10 
.16 


$1,675.00 
315.00 
472.50 

167.60 


$837,822.00 
260,  299. 05 
213, 195. 00 

181,689.60 
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H$i  of  cantraoU  in  faroe  during  th^  fiscal  year  ending  June  SO,  1897,  for  improving 
Cumberland  Biver  above  NMhville,  Tenn. 


Ho. 


Name  and  addreu 
of  eontraoton. 


Purpose. 


Date  entered 
Into. 


Bate  of  ap- 
proval. 


DateofbefTfn- 
ning  work. 


Date  of  ex- 
piration. 


Petitdidier  Sk  Al- 
len, Naehville, 
Tenn.  a 

MoArthur  Bros. 
Co.,Chioago,IlL5 


.do».. 


Famishing  stone 
for  bnilding  Look 
No.  2. 

Constrnotion  of 
look  and  abut- 
ment of  Dam 
No.  6. 

Construetion  of 
look  and  abut- 
ment of  Dam 
No.  7. 


Oet  13,1BM 
May   4,1897 

....do  ....... 


Not.  4,1894 


June  22, 1897 


..do. 


Between 
Mar.  1,  and 
10. 1896. 

June  8,1897 


July  12, 1897 


Oct.      1.1896 
May     1,1899 

Do. 


a  Oontraet  completed  October  1, 1896.  h  In  force. 

COMMERCIAL  STATISTICS. 

Cumberland  Biver  below  NaehvUle,  Tenn.,  from  July  1, 1896,  to  June  SO,  1897* 


ArU  les. 


Tons. 


ArUoles. 


Tods. 


Brick 

Cattle 

Coal 

Flour 

Grain 

Hay 

Horses  and  mule^. 

Hogs 

Iron 


90 
360 
440 
840 
6,065 
400 
800 


Lumber 

Salt 

Saud 

Shingles 

Stoves 

Tobacco 

General  merchandise  . 


700 

450 

7,912 

2,600 
8,500 
9,000 


Total  tonnage  • 


32,708 


Estimated  Tftlne,  $1,512,637.50. 
Nnmber  of  passengers  carried,  4,340. 

Cumberland  Biver  above  NaekvUle,  Tenn,,  from  July  1, 1896,  to  June  SO,  1897. 


Articles. 


Tons. 


Articles. 


Tons. 


Brick 

CatUe 

Coal 

Cross  ties 

Flour 

Grain 

H:iy 

Horses  and  mules. 

Hogs 

Iron 


881 

1,080 

1,460 

75 

790 
4,100 

175 

160 
2,595 

600 


Lumber 

Salt 

Shingles 

Stoves 

Sand 

Tobacco 

General  merchandise  . 

Total  tonnage... 


6,000 
2,583 
45 
250 
12,625 
2,025 
20,200 


54,994 


Estimated  value,  $3,067,675. 

Total  number  of  passengers  carried,  9,072. 

Cumberland  Biver  abolve  Naehville,  Tenn.,  above  Bumeide,  Smith  ShoaU,  from  July  1, 

1896,  to  June  SO,  1897. 


Articles. 

Tons. 

Ciosa-tiea 

15,000 

Logs 

12,600 

StikVes   -                  -    -      

81 

Total  tonnage 

27,681 

Estimated  ralne  not  reported. 
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XAai  of  Bieamboats  (stern-wheel)  plying  an  the  Cumberland  Bwer,  TenneBiee  €md  Kemtmei^, 

June  SO,  1S97. 


Name. 


Begistttr 


Leagth.    Breadth. 


Deptii. 


Nat  tea 

nage. 


A.  L.  Goldberg 

Eleanor 

Huntovflle 

HattieMcDaniel 

H.  W.  Buttorff. 

Ida 

Jaa.N.  White 

JohnOrm  No.  8 

John  T.  Caraon 

Kenton 

LuIaB.  Warren 

P.  D.  Stagga 

B.  Dunbar 

Sycamore • 

W.K.Phlllipa 

W.T.Harwell 

W.  J.Bryan 

J.  B.  Horton  (side-wfaeel) 


129 

«8 
125 

00.6 

160 

66 
147 

95 

85 

105. 2 
122 
161 
160 
103.0 
165 

72. » 
100 


20 

16 

24 

18 

80 

17 

27 

17 

18.8 

33 

22.5 

28.0 

29.4 

20.8 

30 

15.9 

18 

14 


3 
8.4 

4 

2.6 

4.1 

3.5 

8 

8.5 

8 

5.2 

8.8 

4.4 

6.4 

3 

4 

8.8 

4 

4 


68.20 
88.87 
89.90 
90.63 

160.16 
15.83 
77.10 
05.38 
47.00 

153.08 
78.78 

261.28 

158.80 
60 

105.00 
24.48 
46.21 
82.80 


A  A  4. 

SURVEY  OF  NORTH  FORK  OF  FORKED  DEER  RIVER,  TENNESSEE,  FROM 
DYERSBURG  TO  THE  MAIN  STREAM,  AND  THENCE  TO  OBION  RIVER, 
WITH  A  VIEW  OF  DEEPENING  THE  CHANNEL  AND  IMPROVING  NAVI- 
GATION FROM  DYERSBURG  TO  THE  MISSISSIPPI  RIVER. 

[Printed  in  Honse  Doc.  No.  282,  Fifty>fourth  Congreas,  aeoond  aeaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtouy  D.  0.,  February  6j  1897. 
Sir  :  The  river  and  harbor  act  of  June  3, 1896,  directs  the  Secretary 
of  War,  at  his  discretion,  to  cause  a  survey  to  be  made  and  the  cost  of 
improvement  to  be  estimated  at  the  following  locality,  viz: 

North  Fork  of  Forked  Deer  River,  Tennessee,  below  Dyersburg,  wifch  a  view  of 
removing  the  snags,  cypress  knees,  and  other  obstructions,  and  for  dredging  oat  and 
removing  the  bars  and  shoals  at  Caney  Point  Shoal,  8  miles  below  Dyersburg;  at 
Basin  No.  It  12i  miles  below  Dyersburg;  at  Basin  No.  2,  13^  miles  below  Dyersburg; 
at  McCoys  Shoal,  14f  miles  below  Dyersburg;  at  Shoal  Cut-off  No.  2, 14^  miles  below 
Dyersburg  and  below  the  mouth  of  Forked  Deer  River;  and  for  straightening  the 
river  one-half  mile  below  Dyersburg;  and  for  removing  snags,  blasting  emb^ded 
trees  and  snags  in  the  river  from  Key  Corner  to  junction  with  Obion  River,  so  as  to 
deepen  the  channel  and  improve  the  navigation  of  said  river  from  Dyersburg  to  the 
Mississippi  River. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
the  charge  of  C'apt,  John  Biddie,  Corps  of  Engineers,  and  I  now  have 
the  honor  to  submit  the  accompanying  copy  of  his  report,  dated  January 
26,  1897,  upon  the  subject. 

Captain  Biddie  is  of  opinion  that  a  gain  of  a  few  inches  in  depth 
could  probably  be  effected  in  the  upper  part  of  the  river  by  building 
bank  protection  to  preserve  the  channel,  narrowing  the  wide  places 
with  dams,  filling  up  basins,  shutting  off  one  of  the  branches  at  cut-offs, 
and  possibly  dr^ging,  but  that  no  improvement  in  the  lower  river 
could  be  made  permanent,  except  at  great  expense,  so  long  as  the  water  ' 
of  the  Mississippi  River  is  permitted  to  cover  the  bottom  lands.  In 
other  words,  he  does  not  consider  a  permanent  low  water  navigation 
practicable,  except  by  means  of  canalization.  He  accordingly  recom- 
mends that  the  improvement  of  the  river  between  Dyersburg  and  the 
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month  be  confined  to  oleariug  snags,  shutting  ofif  basins,  closing  sec- 
ondary channels,  and  aiding  in  the  general  improvement  of  navigation. 
The  sum  of  $3,000  per  year  would  be  requii^  to  ett'ect  this  object. 

In  transmitting  the  report  to  this  office  the  division  engineer,  GoL 
J.  W.  Barlow,  Corps  of  Engineers,  concurred  in  the  views  and  recom- 
mendations of  the  district  officer. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  Wa/r. 


bbpobt  op  capt.  john  6iddle,  corps  op  engineers. 

Engineer  Office,  United  States  Army, 

Nashville^  Tenn:^  January  26^  1897. 

General:  I  have  the  honor  to  submit  the  following  report  of  survey 
of  the  North  Fork  of  Forked  Deer  River,  Tennessee,  below  Dyersburg, 
with  a  view  of  removing  the  snags,  cypress  knees,  and  other  obstruc- 
tions, and  for  dredging  out  and  removing  the  bars  and  shoals  at  Caney 
Point  Shoal,  8  miles  below  Dyersburg;  at  Basin  No.  1,  12^  miles  below 
Dyersburg;  at  Basin  No.  2,  13J  miles  below  Dyersburg;  at  McCoys 
Shoal,  14|  miles  below  Dyersburg;  at  Shoal  Cut-off  No.  2, 14J  miles 
below  Dyersburg  and  below  the  mouth  of  Forked  Deer  River;  and  for 
straightening  the  river  one-half  mile  below  Dyersburg;  and  for  remov- 
ing snags,  blasting  embedded  trees  and  snags  in  the  river  from  Key 
Corner  to  junction  with  Obion  River,  so  as  to  deepen  the  channel  and 
improve  the  navigation  of  said  river  ^om  Dyersburg  to  the  Mississippi 
River,  provided  for  by  the  river  and  harbor  act  of  June  3, 1896,  and 
submitted  in  obedience  to  letter  dated  Office  Chief  of  Engineers,  Sep- 
tember 5, 1890. 

This  survey  was  made  by  Mr.  O.  L.  Petitdidier  from  October  28  to 
November  16, 1896,  His  report  is  hereto  appended.  The  map  ♦  of  the 
river  was  also  drawn  by  him.  This  map  (five  sheets)  is  transmitted 
herewith.    ♦    •    ♦ 

The  work  was  done  as  late  in  the  season  as  possible,  so  as  to  have  the 
water  at  the  lowest  probable  stage.  •  •  ♦  A  description  of  tlie 
river  and  of  the  special  shoals  named  is  given  in  Mr.  Petitdidier^s 
report.  The  part  of  the  river  examined  extends  from  Dyersburg  to  the 
Obion  River,  about  29  miles. 

The  distance  from  Dyersburg,  the  head  of  survey,  to  the  junction  of 
the  South  Fork  is  8  miles;  thence  to  Key  Corner,  where  the  character 
of  the  river  changes,  is  llf  miles;  thence  to  the  point  where  the  Forked 
Deer  empties  into  the  Obion,  9^  miles,  and  thence  to  the  Mississippi, 
3^  miles. 

The  depth  generally  varies  from  3  to  12  feet,  but  with  a  number  of 
stretches  of  about  2  feet  or  less,  the  river  forming  an  irregular  succes- 
sion of  pools  and  shoals.  There  is  a  general  relation  between  curves 
and  depths,  the  shallows  being  usually  on  straight  reaches  and  the 
deep  places  on  curves,  but  with  many  exceptions  to  the  rule.  At  cut- 
offs there  are  usually  shallow  places  due  to  decreased  flow  through 
either  channel,  and  at  points  where  the  so-called  basins  are  situated 
there  are  also  shallow  stretches. 

•Not  printed. 
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Above  Key  Corner  the  slope  is  comparatively  light,  the  erosion  not 
great,  and  the  bed  fairly  stable.  Below  Key  Comer  the  slope  doubles, 
sand  bars  are  continually  forming  and  shifting,  the  bankB  are  being 
eroded,  and,  besides,  the  Mississippi  at  high  water  covers  all  this  area, 
bringing  in  snags, forming  bars,  and  making  any  improvement  uncertain 
and  unsatisfactory. 

In  the  upper  part  of  the  river,  by  building  bank  protection  to  preserve 
the  channel,  by  narrowing  the  wide  places  with  dams,  filling  up  basins, 
shutting  off  one  of  the  branches  at  cut-offs,  and  possibly  dredging^,  a 
gain  of  a  few  inches  could  probably  be  effected.  In  the  lower  part  of 
the  river,  as  long  as  the  Mississippi  is  allowed  to  cover  the  bottom 
lands,  I  do  not  think  that  any  improvement  could  be  made  permanent, 
except  at  great  expense. 

In  discussing  the  navigability  of  this  river  and  the  Obion  the  final 
object  in  view  has  usually  been  to  obtain  a  low- water  navigation.  All 
the  work  done  so  far,  however,  has  been  directed  only  toward  facilitat- 
ing a  medium  and -high  stage  navigation.  I  do  not  think  low-water 
navigation  practicable  except  by  canalization.  The  instructions  under 
which  this  survey  has  been  made  state  <^ so  as  to  deepen  the  channel 
and  improve  the  navigation." 

By  far  the  bulk  of  the  commerce  of  the  river  is  timber  and  lumber, 
and  it  is  found  that  this  can  be  most  advantageously  handled  either  by 
rafts  or  by  barges,  with  the  tugs  drawing  5  to  6  feet  of  water.  A  high 
stage  of  water  is  evidently  necessary  for  these  tugs.  The  Mississippi 
River  backs  up  the  Obion  and  Forked  Deer  rivers  for  several  months 
of  the  year,  and  causes  longer  high-water  seasons  than  the  size  of  the 
stream  would  otherwise  give. 

There  has  been  an  effort  made  at  times  to  ship  cotton  and  other  prod- 
uce by  the  river.  While  I  understand  the  existence  of  the  river  navi- 
gation controls  rates,  and  is,  therefore,  of  great  benefit,  the  amounts 
shipped  have  not  been  very  great. 

The  effort  at  present  should  then,  I  believe,  be  to  facilitate  the  medium 
and  higher  stages  of  river  navigation. 

Mr.  Petitdidier,  in  discussing  the  subject,  suggests  that  the  river  be 
thoroughly  snagged  each  year,  that  the  basins  be  shut  off  by  deposit- 
ing snags  across  the  entrance,  and  that  the  cut-offs  be  allowed  to  form, 
assisted  by  dredging  and  clearing.  I  concur  with  him  as  to  the  snag- 
ging and  the  treatment  of  the  basins.  As  to  the  cut-offs  for  lower 
stages,  they  are  certainly  disadvantageous,  as  they  would  usually  form 
a  more  rapid,  narrower,  and  more  unstable  channel.  In  high  water  the 
relative  rapidity  and  narrowness  would  probably  not  be  so  great,  and 
there  would  be  a  gain  of  distance.  Unless  the  cutoff  is  already  so 
far  advanced  as  to  make  it  impracticable  to  stop,  I  believe  as  a  rule  it 
would  be  best  to  prevent  its  formation. 

In  case  of  Cutoff  No.  1,  it  would  seem  best  to  allow  the  cutting  to 
proceed.  In  case  of  Cut-off  No.  2,  or  Six  Mile  Cut-off,  it  should  be  left 
to  next  season  or  later  to  decide. 

The  funds  allotted  did  not  allow  of  an  extended  enough  survey  for 
me  to  give  a  decided  opinion  on  the  subject  of  cut-offs  on  the  Forked 
Deer  or  Obion  rivers. 

In  my  annual  report  for  1896  (Report  Chief  of  Engineers,  1896, p.  1902) 
I  recommended  $1,000  a  year  to  be  spent  on  the  Forked  Deer  for  main- 
tenance. The  results  of  this  season's  snagging  have  shown  me  that 
this  is  not  sufficient.  The  snags  come  in  in  such  numbers  each  year 
that  the  whole  navigable  part  of  the  river  should  be  gone  over  yearly, 
especially  the  lower  part. 
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For  these  reasoDS  I  would  recommend,  as  suggested  by  Mr.  Petit- 
didier,  for  the  present,  an  appropriation  of  $3,000  per  year,  to  be  used 
on  the  Forked  Deer  River  from  Dyersburg  to  its  mouth,  to  clear  off 
Bnags,  and  to  aid  in  the  general  improvement  of  navigation. 
Very  respectfully,  your  obedient  servant, 

John  Biddlb, 
Captain  J  Corps  of  Engineers. 
Brig.  Gen.  W.  P.  ORAiGHnx, 

Chief  of  Engineers^  TJ.  8.  A. 


BXPOBT  OF  MR.  O.  L.  PETITDIDIER,  SUBVETOR. 

Nashviixb,  Tenn.,  December  19, 1896. 

Captain:  I  hare  the  honor  to  present  the  following  report  upon  the  examination 
and  survey  of  the  North  or  Middle  Fork  of  Forked  Deer  River  from  Dyersburg,  Tenn., 
to  its  Junction  with  the  South  Fork,  8  miles  below,  and  of  the  main  stream  from 
this  point  to  its  junction  with  the  Obion  River  at  Tiger  Tail,  a  distance  in  all  of 
29.05  miles. 

In  obedience  to  your  orders,  I  left  Nashville  for  Dyersburg  on  October  28;  survey 
was  commenced  at  once  and  carried  on  until  its  completion,  November  16. 

According  to  the  instructions  received  from  you,  toe  survey  was  to  consist  of  an 
examination  of  tbe  river  from  Dyersburg  to  its  month,  with  a  view  of  ascertaining 
the  number  of  snags,  logs,  embedded  trees,  or  other  obstructions  in  the  channel  of 
the  river,  or  any  changes  which  might  have  occurred  since  former  survey. 

In  addition  to  this  a  thorough  examination  and  survey  was  to  be  made  at  the  fol- 
lowing points:  Cut-off,  one-half  mile  below  Dyersburg;  Caney  Point  Shoals,  7^ 
miles  oelow  Dyersburg;  Basin  No.  1, 12  miles  below  Dyersburg;  Basin  No.  2, 12^ 
miles  below  Dyersburg;  Cut-off  No.  2,  or  more  properly  Six  Mile  Cut-off,  13^  miles 
below  Dyersburg,  and  McCoys  Shoals,  14^  miles  below  Dyersburg. 

The  plan  adopted  in  the  examination  of  the  river  has  consisted  of  taking  a  con- 
tinuous line  of  soundings  at  intervals  of  about  65  feet  or  even  closer  when  necessary 
along  the  chnnnel,  or  as  near  as  possible  such  a  channel  as  a  steamboat  would 
naturally  follow. 

The  river  being  narrow  (ftom  50  to  200  feet),  this  line  of  soundings  was  for  the 
most  part  run  near  tbe  middle  of  the  stream. 

Sketches  were  made  at  the  time,  and  all  visible  snags,  logs,  embedded  trees,  or 
other  obstructions  carefully  noted  down  and  located  with  regard  to  the  nearest 
sounding.  Sloughs,  creeks,  ont-offs,  basins,  old  channels,  sand  bars,  and  all  other 
prominent  landmarks  were  carefully  sketched  in  and  results  compared  with  the 
existing  maps  of  the  river. 

This  continuous  line  of  soundings  does  not  always  show  the  greatest  depth  of  water 
in  the  river,  but  does,  in  my  estimation,  show  the  amount  of  water  which  a  boat  could 
reasonably  expect  to  find  in  following  an  average  channel. 

These  soundings  have  been  located  on  the  maps  accompanying  this  report  by  using 
the  points  common  to  the  sketches  and  to  the  existing  maps  of  the  stadia  survey  of 
1894,  and  dividing  the  distances  into  an  equal  number  of  parts  corresponding  to  the 
number  of  soundings  taken  between  those  points. 

In  general,  this  method  has  given  very  good  results,  the  sharp  bends,  bars,  sloughs, 
and  other  points  used  as  landmarks  are  generally  so  close  together  that  the  error  of 
location  of  soundings  is  small  and  can  never  be  carried  very  far. 

The  special  surveys  made  at  each  of  the  points  required  by  your  instructions  were 
made  by  means  of  transit  and  stadia;  shore  lines  and  top  of  banks  were  carefully 
located  every  50  feet,  and  even  less  when  reqnired;  lines  of  soundings  50  feet  apart 
were  taken  across  the  stream  and  to  such  a  distance  above  and  below  location  of 
special  survey  as  to  cover  all  area  where  the  depth  of  water  was  less  than  5  feet. 

The  stage  of  water  was  carefully  referred  to  former  surveys  by  running  lines  of 
levels  to  the  established  bench  mark,  and  snch  a  stage  has  been  indicated  on  maps. 
Cross  sections,  height  of  banks,  and  profile  were  also  taken  at  each  location,  and  all 
information  available  in  rejg;ard  to  each  particular  case  was  secured. 

Current  directions  and  discharges  were  also  obtained  at  each  location  and  referred 
to  low  water. 

The  result  of  examination  of  river,  outside  of  special  surveys,  which  will  be  treated 
separately,  is  as  follows,  viz : 

The  North  Fork  of  Forked  Deer  River,  from  wagon  bridge  at  Dyersburg  to  its  Jnno- 
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tion  with  the  Sontb  Fork,  a  distance  of  7f  miles,  is  from  50  to  110  feet  wide,  its  aver- 
age width  being  about  70  feet,  its  smallest  depth  being  1  foot  3  inches. 

In  general,  the  depth  is  very  good,  the  shoal  places  being  only  three  in  number,  and 
the  longest  being  only  one-fourth  mile  lon^;  the  bottom  of  river  is  composed  of  allu- 
vium or  mud,  with  the  addition  on  some  of  the  shoals  of  fine  sand. 

The  river  is  crooked  and  has  many  bends  of  short  radius,  among  others  one  bend 
of  100  feet  radius.  The  river  banks  are  at  high  water  overflowed  by  several  feet  for 
a  considerable  width  (generally  several  miles  on  each  side  of  the  river),  their  height 
next  to  the  river  varying  between  10  and  25  feet,  averaging  12  to  14  feet. 

The  banks  are  generally  quite  stable,  being  very  frequent! v  covered  with  large 
trees,  so  that  the  wear  is  gradaal,  except  on  concave  side  of  bends,  when  erosion  takes 
place,  as  is  shown  on  the  maps. 

The  slope  of  river  in  this  portion  is  very  gradual,  the  fall  in  7|  miles  being  3.28  feet. 
Discharge  at  extreme  low  water,  130  cubic  feet  per  second. 

8nags  are  the  worst  obstructions  to  navigation.  The  number  of  snags  and  embed- 
ded trees  or  logs  which  ought  to  be  remov^  is  considerable,  there  being  about  157 
snags,  etc.,  noted. 

Cut-off  one-half  mile  below  Dyersburg  and  Caney  Point  Shoals  are  both  contained 
in  this  section  of  river. 

This  portion  of  river  flows  through  very  rich  land,  much  of  which  is  cultivated 
and  partly  cleared.    Some  15  farms  are  scattered  on  tne  distance  described. 

From  South  Fork  to  Key  Corner,  a  distance  of  11.75  miles,  the  river  has  much 
increased  in  width  and  volume,  and  the  same  conditions  prevail  as  in  the  North 
Fork,  differing  only  in  the  larger  scale. 

The  main  stream,  formed  by  the  union  of  the  North  and  South  forks,  is  now  fVom 
80  to  200  feet  in  width,  averaging  probably  140  feet,  but  coming  down  once  to  65  feet; 
its  smallest  depth,  1  foot  10  inches,  in  a  shoal  about  one-half  mile  long.  Altl^ugh  this 
section  contains  many  stretches  of  deep  water  several  miles  in  length,  yet  there 
are  several  shoals  with  an  available  depth  of  only  2  feet.  Basin  No.  1,  Basin  No.  2, 
Six  Mile  Cut-off,  and  McCoys  Shoals,  where  special  surveys  have  been  made,  are  all 
contained  in  this  section. 

The  bends  increase  in  radius,  the  two  shortest  being  of  200  feet  radius,  but  are 
still  very  abrupt,  the  river  frequently  making  a  turn  at  less  than  at  right  angles. 

The  banks  decrease  in  average  height,  averaging  only  10  to  12  feet  above  low 
water.  The  material  of  which  they  are  formed  does  not  seem  as  compact  as  before, 
and  erosion  takes  place  on  a  more  serious  scale.  We  also  come  upon  a  new  feature: 
We  frequently  tind  basins,  generally  at  the  beginning  or  foot  of  a  bend,  which  it  is 
thought  are  the  canse  of  shoaling  in  their  proximity.  These  basins  are  lined  on 
their  periphery  with  a  wide  fringe  of  large  cypress  trees.  They  are  all  very  sym- 
metrical in  regard  to  their  position  on  the  river,  and  the  cause  of  their  formation  is 
unknown. 

The  banks  are  overflowed  as  before,  but  to  a  larger  extent.  We  also  find  that  the 
banks  are  frequently  paralleled  by  sloughs  8  to  10  feet  deep,  through  which  the  river 
flows  at  high  stages.  These  sloughs  are  nearly  always  closely  timbered  with  cypress 
trees,  which  prevent  erosion. 

We  now  tind  evidences  of  cultivation  fast  disappearinir,  and  on  all  this  section  the 
boandaries  of  the  river  are  heavily  wooded  with  fine  timber.  Four  farms  on  this 
section. 

The  slope  is  still  slight ;  fall  from  South  Fork  to  Key  Comer,  2.81  feet.  Discharge 
at  stage  of  water,  li  inches  above  extreme  low  water— 470  cubic  feet  per  second. 

Snags  are  again  numerous,  405  being  noted.  Overhan;>^ing  trees  are  also  in  the 
way  in  several  places.  Frequently  thej^  have  been  deadened  and  left  standing,  but 
I  would  deprecate  this  practice,  as  those  trees  are  not  only  a  menace  to  all  passing 
craft,  but  also  restrict  to  a  large  extent  a  stream  already  far  too  narrow.  If  over- 
hanging trees  are  in  the  way  they  should  be  cut  down  at  once  and  sawed  into  small, 
harmless  sections. 

The  mnch  greater  surface  slopes  which  prevail  between  Key  Comer  and  the  month 
of  the  river  (9.55  miles)  have  produced  new  conditions,  and  we  find,  therefore,  the 
river  somewhat  narrower  and  much  swifter,  a  large  number  of  sand  bars,  sand  reefs, 
narrower  channel,  and  a  much  greater  erosion  of  banks. 

Another  element  of  instability  and  one  which  can  not  be  overcome  at  present  is  the 
nearness  of  the  Mississippi  Jtliver,  which  modifies  the  Forked  Deer  Kiver  very  materi- 
ally for  a  distance  of  5  miles  from  its  mouth.  The  Mississippi  when  on  a  rise  flows 
up'the  Forked  Deer  River  at  times  with  a  velocity  of  5  miles  per  hour,  and  deposits 
enormous  quantities  of  sand,  drift,  snags,  or  other  debris. 

Upon  the  recession  of  the  Mississippi  River  the  Forked  Deer  River  is  unable  to 
cut  out  promptly  all  the  sand  or  carry  out  all  the  snags  which  have  been  deposited, 
and  we  have  therefore  a  new  imperfect  channel  with  all  sorts  of  obstructions. 

At  the  time  of  examination  it  was  found  that  the  large  sand  bar  at  the  mouth  of 
the  Obion  River  had  disappeared.  This  bar  was  mcMitioned  in  Mr.  Ken  Sniitb^a 
report  on  his  survey  of  1894  as  bad.  This  illustrates  the  instability  of  the  channel 
in  the  lower  portions  of  the  river. 
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For  the  first  5  miles  from  Key  Comer  the  river,  Taryin^  between  100  and  200  feet 
in  width,  is  ranch  swifter;  its  smallest  depth,  1  foot  3  inches  at  i»ix  different  points. 
The  last  4  miles,  the  stage  of  water  of  which  was  affected  by  a  rise  in  the  Missis- 
Bippi,  showed  2  feet  6  inches  as  the  lowest  water. 

The  bends  are  still  nnmerons  and  short,  among  others  one  bend  of  200  feet  radins. 

Banks  which  are  low  in  the  first  part,  from  10  feet  to  14  feet  in  height,  rise  to 
hf  ii;hts  of  31  feet  on  approaching  the  mouth  of  the  river.  The  hanks  are  sandy  and 
erode  rapidly  on  the  concave  side  of  the  river. 

Six  sand  reefs  were  observed,  extending  nearly  across  the  river.  Some  20  sand 
bars,  a  few  of  which  are  very  large  and  from  10  to  15  feet  in  height,  are  shown  on 
njnps.  Snags  were  very  numerous,  frequently  blockading  the  river,  504  being  noted 
CD  the  maps. 

There  is  np  cultivation  on  the  river  between  Key  Comer  and  Ti^er  Tail,  both  sides 
of  the  river  being  heavily  timbered.  As  the  mouth  of  the  river  is  approached  sev- 
eral sloughs,  ponds,  old  channels,  and  Lost  Channel  are  met  with. 

Surface  slope,  as  taken  from  Mr.  Smith's  survey,  gives  a  fall  between  Key  Comer 
and  Tiger  Tail  of  15.77  feet  in  a  distance  of  9.55  miles.  In  this  general  description 
of  river  much  infomiation  has  necessarily  been  left  out,  which  will  be  found  on  the 
maps  accompanying  this  report. 

1.  Cut-off,  one-half  mile  below  Dyerehurg  (see  sheet  No.  1). — This  cut-off  ocenra  in 
the  first  bend  below  Dyersbnrg.  This  bend,  which  from  head  to  foot  of  cut-off  is 
about  1,700  feet  in  length,  has  the  upper  portion  of  its  turn  very  sharp,  the  radins 
being  not  much  over  100  feet,  and  river  only  60  to  65  feet  wide;  and  as  there  is  a 
strong  current  at  medium  stages  of  water  its  navigation  is  difficult  and  has  caused 
a  demand  for  the  cut-off*. 

The  cut-off  was  started  in  1876  by  the  county  anthorities,  who  cut  a  ditoh  3  feet 
square  across  the  neck  of  the  bend.  This  was  not  done  with  a  first  view  to  improve 
the  river,  but  simply  to  reduce,  during  high  stages  of  the  river,  the  volume  of  water 
strik ing  the  levee  upon  which  the  county  road  is  built.  This  levee  approaches  within 
200  feet  of  the  river  (see  map).  Since  then  the  river  has  eroded  tnis  cnt-off  to  its 
present  size. 

The  cut-off  is  325  feet  in  length,  70  feet  in  width  between  tops  of  banks,  and  is 
almost  cut  through,  as  can  be  seen  on  the  cross  sections.  The  material  is  alluvium, 
rather  compact  on  the  surface,  and  as  it  approaches  the  water's  edge  changes  to  a 
stiff  mixture  of  blue  clay  and  sand,  not  very  easily  eroded. 

At  time  of  survey  the  bottom  of  cut-off  was  less  than  18  inches  above  extreme  low 
water,  and  for  a  short  portion  was  level  with  the  water.  The  amount  of  erosion  done 
during  last  winter  is  reported  variously  as  having  been  from  1  to  2  feet  in  depth. 

According  to  instructions  received,  the  examination  was  to  be  made  with  a  view 
of  straightening  the  river  one^half  mile  below  Dyersbnrg.  As  the  cut-off  is  now 
almost  an  accomplished  fact,  I  have  no  recommendations  to  make  in  regard  to  the 
improvement,  except  to  let  the  river  take  its  course,  as  at  the  present  rate  of  erosion 
the  cut-off  will  probably  be  completed  by  the  end  of  the  season.  Boats  use  the  cut- 
off at  a  6-foot  stage  of  water.  There  is  at  extreme  low  water  a  difference  of  level  of 
0.60  foot  between  head  and  foot  of  cut-off,  which  can  not  help  but  modify  injuriously 
the  channel  in  the  upper  pool  as  soon  as  the  river  runs  through  its  new  channel. 

Carney  Poini  Shoalr--7.15  miles  below  wagon  bridge  at  Dyersburg  (sheet  No.  2). — 
This  shoal  occurs  at  a  portion  of  the  river  which  is  a  cut-off  of  a  former  river  bend 
(Caney  Island  Cut-off),  and  is  due  to  local  conditions. 

This  shoal  is  composed  of  sand,  debris,  snags,  and  embedded  trees,  now  obstruct- 
ing the  river  for  a  distance  of  200  feet  and  giving  only  an  available  depth  of  about 
1  KK>t  4  inches  at  extreme  low  water. 

The  presence  of  the  shoal  at  this  point  is  explained  somewhat  as  follows : 

The  river  arriving  at  this  point  and  turning  at  more  than  right  angles  from  its 
former  direction,  strikes  the  opposite  bank,  or  concave  side  of  the  bend,  with  great 
force  at  high  water,  causes  considerable  eroHion  of  the  bank,  and  in  addition  an 
eddy  of  great  violence  is  produced.  This  eddy  has  eroded  the  bottom  in  an  ellipsoidal 
form  to  a  depth  at  lowest  water  of  23  feet,  and  to  very  abrupt  outlines. 

Upon  resuming  its  course  the  river,  having  lost  much  of  its  initial  velocity, 
deposits  the  coarsest  portion  of  detritus  just  torn  from  its  banks  and  deposite  it 
immediately  below,  thus  causing  the  shoal. 

As  the  nver  falls,  snags,  logs,  etc.,  are  stopped  by  the  high  bottom,  become 
embedded,  increase  the  permanency  of  the  obstruction,  and  render  navigation 
impossible  or  dangerous. 

Dredging  of  this  shoal  would  only  prove  a  temporary  benefit  and  is  not  recom- 
mended. The  only  thing  which  is  recommended  for  the  improvement  of  this  shoal 
is  a  thorough  removal  of  all  embedded  snags,  logs,  or  other  debris,  which  will  not 
only  get  rid  of  such  dangerous  obstructions,  but  also  allow  the  water  to  cut  deeper 
into  the  shoal.    Additional  data  will  be  found  on  the  map. 

Baein  No,  1 — 11.95  miles  below  wagon  bridge  at  Dyersbnrg  (sheet  No.  3). — ^This 
basin  consists  of  a  sudden  lowering  of  one  of  the  banks  of  the  river  for  a  short 
distance,  thus  forming  an  opening  through  which  the  river  flow*  aidewMrB  luul  Mlt> 
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a  depiMsion,  which,  owing  to  its  form  has  been  called  a  basin.    (See  map  of  ] 
No.  1,  sheet  3.)    This  basin  is  pear  shaped,  some  600  feet  long,  the  opening  in  river 
beine  200  feet  wide;  its  depth,  which  is  diminishing,  averages  approximately  1  fcMvt 
3  indes. 

The  portion  of  river  adjacent  to  basin  is  to  some  extent  shallower  thaa  usual, 
havinff  3  feet  of  water  in  the  channel.  As  the  effect  of  this  diversion  of  the  omreni 
into  the  basin  produces  a  retardation  of  velocity,  and  consequently  causes  a  deposit 
of  particles  just  held  in  suspension,  it  seems  as  if  the  closing  of  the  o]>ening  of  this 
basin  would  have  some  beneficial  effect  upon  the  depth  of  water  in  its  neighborhood. 

It  has  been  thought  that  if  the  snags  in  the  immediate  vioinity,  when  removed, 
were  carried  across  the  o]>ening  or  even  inside  the  basin  that  the  process  of  filUne  in 
of  the  basin  by  deposits  would  ^o  on  more  quickly,  and  this  is  therefore  the  method 
of  improvement  proposed  for  this  location.    No  dredging  proposed  here. 

Bonn  No,  Z — 12.40  miles  below  wagon  bridge  at  DyersDurg  (sheet  No.  3). — ^This 
basin.  Just  a  half  mile  below  Basin  No.  1,  is  verv  similar  in  every  respect,  bni  is 
smaller,  being  about  300  feet  lonff,  with  opening  125  feet  wide  and  a  mean  dfepth  of 
2  feet  in  the  center.  The  river  adjacent  is  in  fair  condition,  with  an  available  depth 
of  nearly  3  feet,  and  with  the  exception  of  snags  wonld  not  call  for  special  notice. 

The  remedy  proposed  for  this  basin  is  removid  of  all  snags  and  transportation  <i^ 
same  across  opening  of  basin. 

The  mean  of  five  discharge  observations  at  this  location  at  a  stage  of  0.12  foot 
above  low  water  gave  463  cubic  feet  per  second.    No  dredging  is  proposed. 

Six  Mile  Cut-off— 13M  miles  below  wagon  bridge  at  Dyersburg  (sheet  No.  d).— This 
is  the  Cut-off  No.  2  of  Mr.  Smith's  survey;  the  name  of  Six  Mile  Cut-off  has  been 
preserved,  it  being  the  only  name  by  which  this  cut-off  is  known  among  river  men. 

As  may  be  seen  on  the  map,  the  nver  makes  here  a  sharp  bend  of  only  200  feet 
radius  and  narrows  down  in  one  place  to  a  width  of  60  feet. 

We  find  a  depth  of  water  of  only  2  feet  in  several  places;  also  manv  snags  and 
embedded  trees.  We  also  find  across  the  neck  of  the  bend  a  cnt-off  m>m  40  to  66 
feet  wide  and  600  feet  long.  A  considerable  amount  of  water  flows  through  this 
cut-off,  but  is  much  impeded  in  its  flow  by  numerous  snags  and  embedded  trees.  At 
a  stage  of  water  of  0.8o  above  low  water  it  was  fonnd  that  about  14  per  cent  of  the 
total  discharge  of  the  river  passed  through  it. 

At  boating  stages  of  8  feet  or  more  nearly  one-half  of  the  volnme  of  water  passes 
through  the  cut-off,  which  is  then  used  by  the  boats  altogether. 

The  banks  of  cut-off  are  alluvium,  somewhat  sandy;  tliey  are  low,  especially  the 
right  bank,  which  is  only  10  feet  high.  This  bank  is  cutting  badly  at  head  of  cut- 
off while  tne  bank  opposite  is  being  built  up  by  various  deposits.  The  right  bank 
is  neavily  wooded. 

The  action  of  this  cut-off  is  at  present  harmf^il  tQ  the  low- water  navigation,  as, 
owing  to  such  a  large  percentage  of  water  being  drained  through  it,  a  deposit  of 
sand,  snags,  and  other  debris  is  formed  opposite  the  head  of  cut-off  in  the  main 
river  and  for  some  distance  below.  On  the  other  hand,  this  cut-off  facilitates  navi- 
gation as  soon  as  boating  stage  obtains,  as  the  boats  are  then  able  to  avoid  the  short- 
radius  bend,  which  is  very  narrow  and  with  very  swifb  current,  the  distance  being 
also  shortened  1,100  feet. 

Two  ways  of  dealing  with  this  cut-off  present  themselves — the  first,  to  close  the 
cut-off  in  some  portion  of  its  length  by  a  low  dam  of  piling,  brush,  and  stone  reaching 
from  one  bank  to  the  other,  this  cross  dam  to  be  not  over  2  feet  above  low  water. 
This  simple  and  inexpensive  method  would  confine  the  water  to  the  main  river, 
which,  after  removal  of  snags  now  in  the  wav.  would  certainly  be  much  improved. 

The  great  and,  1  think,  fatal  objection  to  this  method  would  be  that  as  soon  as  the 
river  rose  a  few  feet  the  right  bank  would  immediately  begin  to  cut  and  cave  around 
the  end  of  the  dam,  the  current  would  then  be  much  accelerated  around  this  end  by 
the  action  of  the  dam  itself,  and  the  cut-off  would  become  much  enlarged,  thus 
almost  certainly  destroying  the  value  of  work  done  a  few  weeks  at  most  after  its 
erection  and  without  having  effected  any  benefit  to  navigation,  which  at  low  water 
is  entirely  suspended. 

This  method  has  frequently  been  used  on  river  work,  but  has,  in  my  experience, 
been  uniformly  followed  by  the  same  disastrous  results;  and,  in  the  end,  nature  has 
always  had  her  way. 

Another  method  of  dealing  with  the  difficulty  would  be  to  assist  nature  by  remov- 
ing those  obstructions  which  retard  the  completion  of  the  out-off,  and  this  is  the 
method  recommended. 

As  we' have  seen,  those  obstructions  consist  of  snags,  embedded  large  trees,  and 
logs  now  lodged  in  the  middle  and  at  lower  end  of  out-off. 

The  plan  proposed  consists  of  a  thorough  removal  and  destruction  of  all  the  snaes, 
embedded  logs,  and  trees  now  in  the  cut-off,  and  of  assisting  by  means  of  shovels, 
hoes,  and  other  implements  the  erosive  action  of  the  stream  which  will  follow  upon 
the  removal  of  each  snag.  In  addition^  all  the  trees  on  the  island,  for  a  zone  par- 
allel to  the  bank  and  at  JeaBt  50  feet  wide,  should  be  cut  down  and  sawed  in  small 
sections,  to  be  destroyed  if  practicable.    Should  a  dredge  boat  be  available,  this 
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oould  be  used  in  connection  and  the  improrement  completed  more  expeditiously. 
Ab  there  is  a  fall  of  0.42  foot  from  head  to  foot  of  cut-off,  it  is  felt  that  this  will 
materially  assist  in  the  erosion. 

The  work  shonld  be  begnn  early  in  the  low-water  season,  in  order  that  cut-off  may 
liave  time  to  enlarge  to  ench  an  extent  as  not  to  readily  retain  future  snags  passing 
tbrough  it. 

There  are  one  or  two  objections  to  the  cut-off.  There  being  a  fall  of  0.42  foot  from 
bead  to  foot,  the  upper  pool  will  be  lowered  to  a  large  extent  as  soon  as  flow  of  water 
tbrough  new  channel  is  unimpeded;  secondly,  the  material  eroded  from  cut- off  will 
be  deposited  somewhere  downstream,  and  possibly  emphasize  McCoys  Shoals,  one- 
balf  mile  below  this  point. 

McCoy$  ShoaU—14ti  miles  below  wa^on  bridge  at  Dyersbnrg  (sheet  No.  3).— This 
Bhoal  is  connected  with  a  basin  very  similar  in  all  its  characteristics  to  Banin  No.  1, 
and  Basin  No.  2,  but  with  a  smaller  average  depth  of  water  in  the  channel,  the' 
available  depth  being  only  2  feet  2  inches. 

The  bottom  of  river  consists  of  loam  and  shifting  sand,  which,  it  is  thought,  are 
deposited  in  a  manner  similar  to  that  described  for  Basin  No.  1  and  Basin  No.  2.  It 
10  tliought  also  that  mnoh  of  the  material  deposited  is  derived  from  Six  Mile  Cut-off, 
less  than  three-fourths  of  a  mile  np  the  river. 

A  few  bad  snass  are  found  in  the  channel,  while  the  right  bank  is  literally  lined 
with  snags  and  drift,  extending  in  the  river,  as  shown  on  map. 

The  plan  of  improvement  proposed  at  this  place  consists  of  a  thorough  removal  of 
all  the  snags  and  drifts  and  depositing  same  in  basin,  now  rapidly  iilling  up. 

This  concludes  the  report  on  special  examinations. 

There  are  several  other  points  where  the  conditions  are  just  as  unfavorable,  and 
even  more  so,  but  no  special  examination  could  be  made,  as  the  funds  allotted  for  the 
work  did  not  permit. 

ESTIMATB. 

It  is  impossible  to  present  an  accurate  estimate  of  the  cost  of  completing  the 
improvement  of  the  river  examined.  In  general,  it  is  not  believed  that  the  river  can 
be  definitely  improved  so  as  to  give  assured  low-water  navigation,  especially  so  on 
account  of  the  difficulties  in  regard  to  the  portion  of  river  below  Key  Comer. 

It  is,  however,  believed  that  a  thorough  clearing  of  snags  for  several  years  will 
remove  the  greatest  impediments  to  navigation,  and  will  certainly  not  decrease  all 
the  depth  of  water  which  the  river  is  susceptible  of  giving. 

I  also  infer  from  the  size  of  the  boats  used,  drawing  4  feet  and  6  feet,  respectively, 
and  from  conversations  had  with  river  men,  that  pilots  do  not  desire  so  much  navi- 
gation at  low  water  as  the  removal  of  snags  which  prevent  them  from  using  their 
boats  for  as  long  a  period  as  the  available  depth  of  water  would  otherwise  allow. 

It  is  therefore  thought  that  the  employment  of  a  snag  boat  in  connection  with  a 
shore  party  for  a  period  of  four  or  live  months  every  year  would,  after  a  while,  keep 
the  river  in  first-class  condition. 

The  expenses  of  such  a  boat  and  party  would  be  approximately  $600  per  month,  so 
that,  considering  repairs,  a  sum  of  $3,000  per  3'ear  would  be  necessary. 

COMMEBCE. 

Although  navigation  lasts  on  the  average  but  from  five  to  six  months  every  year, 
the  amount  of  commerce  done  on  the  river  is  considerable,  and  is  only  limited  by 
the  low- water  season. 

It  consists  mainly  of  transportation  of  timber,  which  is  very  abundant,  and  the 
exploitation  of  which  gives  employment  to  fully  500  men. 

Considerable  merchandise  has  also  been  transported  between  Dyersbnrg  and 
Memphis  and  St.  Louis. 

Three  tugs  and  one  stern-wheel  boat  with  barges  have  been  employed. 

Commercial  Btatistics  from  July  1, 1895,  to  June  SO,  1896, 

Tons. 

Com 350 

Beer 120 

Merchandise 15 

Stave  bolts 5,000 

Spokes 600 

Lumber 62,300 

Logs 42,600 

Cross-ties 100 

Staves 250 

Hoops 150 

Heading 100 

Total Ill,  585 
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Since  reparied,  from  July  1,  1896,  to  December  SI,  1896, 

Tons. 
Lumber IflO 

Very  respectfully,  your  obedient  servant, 

O.  L.  Pktitdidier,  Survejfer* 
Capt.  John  Biddlb. 


A  A  5. 

SURVEY  OF  MOUTH  OF  CUMBERLAND  RIVER,  KENTUCKY. 

[Printed  in  Hoase  Doc.  No.  283,  Fifty-fourth  Congreaa,  second  Bescion.] 

Office  of  the  Ghief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  February  8,  1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  23, 1896,  with  map,*  by  Capt.  John  Biddle,  Corps 'of 
Engineers,  of  the  result  of  a  survey  of  the  mouth  of  Cumberland  River, 
Kentucky,  made  in  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  June  3, 1896. 

Captain  Biddle  states  that  the  two  channels  leading  from  the  Cum- 
berland River  to  the  Ohio  River  accommodate  easily  all  Cumberland 
River  navigation,  and  probably  all  that  of  the  Ohio  River  which  is  apt 
to  take  this  route,  and  that  the  conditions  in  the  channel  are  improv- 
ing. He  therefore  sees  no  reason  for  further  improvements  or  exx)endi- 
tures  at  this  point  for  the  present,  except  such  as  are  necessary  t<o  keep 
the  present  works  in  condition,  and  perhaps  to  extend  them  somewhat 
if  Circumstances  require.  In  this  connection  Captain  Biddle  states 
that  the  sum  of  $20,000  should  be  appropriated  for  maintenance  of 
works  at  the  mouth  of  the  Cumberland  River,  to  be  used  whenever 
necessary. 

In  forwarding  the  report  to  this  office  Col.  J.  W.  Barlow,  Corps  of 
Engineers,  the  division  engineer,  concurred  in  the  views  of  the  district 
officer. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Ungineers, 
Hon.  Daniel  S.  Lamont, 

Secr*itary  of  War. 


report  of  capt.  john  biddle,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

Nashville^  Tenn.^  December  23^  1896. 

General:  In  compliance  with  instructions  contained  in  letter  dated 
office  Chiet  of  Engineers,  September  6, 1896, 1  have  the  honor  to  sub- 
mit the  report  of  survey  of  mouth  of  Cumberland  River,  Kentucky, 
provided  for  by  the  river  and  harbor  act  of  June  3,  1896. 

Work  was  delayed  until  November  in  order  to  make  the  survey  at 
the  lowest  practicable  stage  of  water,  and  also  to  make  use  of  a  party 
already  in  the  field,  so  as  to  diminish  cost,  in  accordance  with  instruc- 
tions from  the  Chief  of  Engineers. 

*  Not  reprinted.  Printed  in  House  Doe.  No.  283,  Fifty-fourth  Congress,  second 
session. 
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While  at  the  time  of  the  survey,  from  November  1  to  16, 1896,  J;he 
Camberland  River  was  low,  the  Ohio  River  was  hif^h  for  the  time  of 
year  and  did  not  get  to  a  low  sta^e  at  that  point  during  the  season  of 
1896.  It  was  therefore  necessary  to  do  the  work  at  a  stage  of  water 
of  about  6  to  8  feet.  This  prevented  as  thorough  an  examination  of  the 
conditions  of  works  as  was  desired,  and  gave  also  probably  a  somewhat 
different  bottom  than  would  have  been  the  case  at  extreme  low  water. 
I  believe  the  survey,  however,  gives  all  the  information  necessary  for 
the  purpose. 

The  survey  wais  made  under  the  personal  chargeof  Mr.  B.F.  Cheatham, 
surveyor,  with  transit  and  stadia,  the  soundings  taken  from  arowboat, 
the  location  being  determined  by  the  stadia.  Observations  were  taken 
for  discharge,  but  on  account  of  the  water  of  the  Ohio  backing  up  the 
Cumberland,  causing  pools  and  eddies,  the  discharge  of  the  latter 
could  not  be  satisfactorily  ascertained. 

•  •  •  •  •  •  • 

The  Cumberland  River  empties  into  the  Ohio  near  Sniithland,  Ky. 
For  about  25  miles  above  its  mouth  it  forms  a  deep  pool,  with  but  little 
fall  and  with  plenty  of  water  for  boating  purposes. 

The  Ohio  River  about  1  mile  above  the  Cumberland  is  divided  into 
two  branches  by  Cumberland  Island.  The  greater  part  flows  to  theright 
of  the  island.  The  remainder  flowing  to  the  left  forms  what  is  called 
the  Kentucky  Chute.  The  Kentucky  Chute  is  but  600  feet  wide,  while 
the  main  river  is  half  a  mile  wide.  Into  this  chute  emj^ties  the  Cum- 
berland River,  and  the  two  combined  flow  past  Smithland  and  join  the 
main  Ohio  about  2  miles  farther  down,  at  the  foot  of  Cumberland  Island. 

There  are  thus  two  outlets  from  the  real  mouth  of  the  Cumberland  at 
Smithland  to  the  Ohio  River,  one  at  the  upper  end  and  the  other  at  the 
lower  end  of  Cumberland  Island.  Occasionally,  due  to  sudden  rises 
in  the  Cumberland  while  the  Ohio  is  low,  the  current  will  flow  out  from 
the  Cumberland  through  both  channels.  If  the  Ohio  be  high  while  the 
Cumberland  is  low,  the  water,  is  backed  up  a  considerable  distance  in 
the  Cumberland  above  Smithland,  forming  a  currentless  pool. 

For  improvement  purposes  the  mouth  of  the  Cumberland  has 
generally  been  considered  to  be  at  the  foot  of  Cumberland  Island,  as 
most  of  the  commerce  of  the  Cumberland  goes  naturally  through  this 
passage. 

A  specific  allotment  of  $30,000  was  made  by  act  of  September  19, 
1890,  from  appropriation  for  improving  Cumberland  River  below  Nash- 
ville, for  expenditure  at  the  mouth  of  the  river,  all  of  which  has  been 
spent  below  Smithland. 

I  have,  however,  had  the  survey  made  to  both  ends  of  Cumberland 
Island  and  out  into  the  Ohio,  so  as  to  more  thoroughly  examine  the 
conditions. 

Formerly  the  channel  of  the  Ohio  river  at  low  water  was  down  the 
Kentucky  Chute.  A  dam  built  at  the  head  of  the  island  diverted  the 
water  into  the  chute.  Subsequently,  about  1878,  the  dam  was  removed 
and  the  channel  changed  to  the  right  bank.  During  the  past  season 
the  Kentucky  Chute  has  again  been  used  by  the  Ohio  River  steamboats 
at  low  water.  This  channel  would  always^  however,  be  too  narrow  and 
crooked  to  successfully  pass  large  tows.  After  the  dam  at  the  head  of 
the  island  was  ox)ened  a  gradual  shoaling  took  place  in  the  chute  near 
the  foot  of  Cumberland  Island.  The  water  of  the  Cumberland,  even 
with  the  addition  of  some  Ohio  River  water,  was  not  sufficient  to  keep 
the  channel  deep.  This  shoaling  increased  so  as  to  often  make  it 
impossible  for  a  steamboat  to  pass  from  one  river  to  the  other  at  stages 
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when  both  were  naTigable.    Short  check  daas  were  tried  as  remedies, 
but  did  not  prove  sntrcessliil. 

On  April  17, 1888^  the  engineer  officer  in  charge  of  the  Oamberland 
Biver  reported  to  the  Chi^  of  Engineers  tibe  unsatisfactory  condition 
of  the  month  of  the  river.  A  Board  of  Engineers  was  in  conseqaeuce 
constituted,  which  examined  the  locality  and  reported  on  June  16,  1888. 
These  reports  are  printed  in  Report  of  Chief  of  Engineers  for  1888, 
pages  1626  et  seq.  The  Board  thoroughly  discussed  tiie  subject,  and 
attention  is  respectfully  invited  thereto. 

The  Board  recommended  that  a  dike  be  built  beginning  at  a  point  on 
the  main  shore,  about  1^  miles  below  Smithlaud,  which  dike  was  to 
cut  off  a  small  channel  to  the  left  of  a  towhead,  and  then  to  extend 
along  tbe  towhead  and  beyond  foot  of  Cumberland  Island  to  deep 
water  in  the  Oiiio,  reducing  the  width  of  the  bed  to  about  the  normal 
width  of  the  Cumberland  proper  above  Smithland.  The  water  would 
be  forced  to  flow  between  the  dike  and  Cumberland  Island,  and  would 
presumably  cut  ont  the  bar.  The  island  would  probably  have  to  be 
protected.  The  estimated  cost  was  $129,600,  which  did  not  include 
the  cost  of  protection  of  Cumberland  Island.  It  was  recommended 
that  a  pile  dike  be  built,  cut  off  to  low  water,  surmounted  by  crib  work 
to  a  height  of  8  feet  above  low  water,  and  the  height  to  be  subsequently 
increased  if  it  were  found  necessary. 

The  dike  has  been  built  as  directed,  but  was  made  without  the  crib 
work,  principally  because  most  of  the  dike  had  to  be  built  on  the  tow- 
head,  wliich  was  itself  several  feet  above  low  water,  and  therefore  the 
cutting  off  to  low  water  became  unnecessary  and  impracticable.  The 
dike  has  about  the  height  contemplated,  but  is  all  pile  work  filled  with 
bnish  and  rock.  There  is  a  gap  in  the  dike  about  the  center  of  its 
length,  as  the  towhead  comes  to  the  top  of  the  piling  and  fills  the  gap. 
It  is  possible  that  this  may  be  cut  away,  and  must  therefore  be  watched. 
It  has  not  done  so  as  yet.  The  amount  expended  was  $23,716.71,  and 
the  results  obtained  are  those  sought  for  under  the  project  and  estimate 
of  $129,600. 

In  the  Eeport  of  the  Chief  of  Engineers  for  1896,  pages  1907  and  1908, 
the  following  statement  is  made  with  reference  to  this  dike: 

The  dike  as  at  present  construoted,  howeyer,  secures  the  object  sought  after:  that 
is,  the  passage  from  Cumberland  River  to  the  Ohio.  Bars  form  in  the  Ohio  River 
opposite  the  month,  beyond  the  end  of  the  dike.  These  bars  shift  oontinnallyi  but 
there  has  never  been  any  difficulty  in  passinj;  from  one  river  to  the  other  since  the 
dike  has  been  completed,  while  previously  tbe  mouth  was  often  closed  while  each 
river  remained  navigable.  It  seems  probable  that  some  time  the  gap  in  the  dike 
will  have  to  be  protected.  With  that  in  view,  and  also  to  ascertain  effect  of  dike, 
surveys  have  been  made  each  year  to  determine  the  changes  that  occur.  Up  to  the 
present  no  cutting  of  the  towhead  has  taken  place.  It  is  suggested  that  if  this  hap- 
pens it  would  be  well  to  cover  the  rap  with  a  laver  several  feet  thick  of  broken  stone 
extend(;d  in  front  of  the  line  of  the  dike,  so  that  as  the  bank  cuts  away  the  stone 
will  fall  in  and  make  a  protection.  It  is  also  possible  that  Cumberland  Island  will 
have  to  be  further  protected. 

Uxaniiuing  now  the  map  of  the  snrvey  made  this  season,  it  will  be 
seen  tbat  at  a  7  to  8  foot  stage  there  is  a  good  and  sufficient  channel 
from  Hmitiiland  to  the  Ohio,  at  the  lower  end  of  Gamberland  Island,  of 
a  depth  of  about  12  feet,  and  t/o  tbe  head  of  island  of  a  depth  of  11.5  feet. 

Cumberland  River  navigation  is  by  boats  which  never  draw,  except 
perhaps  occasionally,  more  than  5  feet,  and  at  river  stages  below  2  feet 
do  not  carry  over  2^  to  4  feet,  and  usually  not  as  much.  It  is  therefore 
seen  that  these  channels  will  accommodate  easily  all  Cumberland  Elver 
navigation,  and  probably  all  that  of  the  Ohio  River  apt  to  take  this 
route.    Moreover,  the  conditions  in  the  channel  are  improving. 
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Therefore,  1  see  no  reason  for  farther  improvements  or  expenditures 
at  this  point  for  the  present,  excepting  such  as  are  necessary  to  keep 
the  present  works  in  condition,  and  perhaps  extend  them  somewhat  if 
circumstances  demand.  There  should,  therefore,  be  a  sum  of  perhaps 
$20,000  appropriated  for  the  work  at  the  mouth  of  Gumberland  Eiver, 
Kentucky,  for  "  maintenance,"  to  be  used  whenever  necessary.  The 
works  are  as  permanent  as  such  works  are  usually  made,  but  are  of 
timber  and  must  be  kept  in  repair;  also,  due  to  shifting  channels, 
deposits,  and  cuttings,  some  changes  may  become  desirable  and  farther 
protection  to  the  banks  obligatory.  Besides,  it  may  become  necessary 
to  x}rotect  the  gap  in  the  dike. 

Therefore,  no  further  improvements  are  recommended  to  be  under- 
taken at  present,  but  that  a  careful  watch  be  kept  over  this  locality 
and  from  results  observed  further  action  be  taken  when  it  shall  become 
necessary. 

Very  respectfully,  your  obedient  servant, 

John  Biddle, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Oraiohill, 

Chief  of  Engineers^  U.  8.  A. 
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APPENDIX  B   B. 


IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 


REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Tennessee  River. 

2.  Operating  and  care  of  Mnscle  Shoals 


3.  French  Broacl  and  Little  Pigeon  rivers, 

Tennessee. 

4.  Clinch  River,  Tennessee. 


Canal,  Tennessee  River. 

SURVEYS. 

5.  Month  of  Tennessee  River,  Kentncky.   [  6.  Emory  River,  Tennessee. 


Engineer  Office,  United  States  Army, 

Chattanooga,  Tenn.,  July  8, 1897. 
Oeneral:  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  Jane  30, 1897. 

Very  respectfully,  your  obedient  servant, 

Dan  0.  Kingman, 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


Captain  of  Engineer$. 


THE  DISTRICT. 

This  district  was  in  charge  of  Capt.  Dan  0.  Kingman,  Corps  of 
Engineers,  during  the  entire  year.  The  division  engineers  were  Col. 
J.  W.  Barlow,  Corps  of  Engineers,  until  May  7, 1897,  and  since  then 
Col.  Henry  M.  Bobert,  Corps  of  Engineers. 

TENNESSEE  RIVER  SYSTEM. 

The  Tennessee  Biver  receives  its  water  from  seven  different  States, 
namely:  Virginia,  North  Carolina,  Georgia,  Tennessee,  Alabama,  Mis- 
sissippi, and  Kentucky.  The  total  area  drained  by  it  is  44,000  square 
miles,  an  area  almost  equal  to  that  of  England.  It  discharges  in  time 
of  floods  not  less  than  700,000  cubic  feet  of  water  per  second,  and  even 
at  its  low  stages  its  discharge  each  second  is  10,000  cubic  feet. 
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The  following  table  gires  the  length  of  the  Tennessee  Biirer  and  of 
the  navigable  portion  of  its  tributaries,  so  far  as  it  is  known.  There 
has  been  no  general  snrvey  to  cover  this  system,  and  the  length  of  the 
navigable  portion  of  most  of  the  tributaries  has  been  determined  from 
old  reconnoissances  and  from  the  statements  of  pilots  and  others 
engaged  in  the  navigation  of  these  streams.  For  this  reason  it  is  prob- 
able the  distances  in  some  cases  are  overestimated.  In  a  number  of 
cases  it  has  been  impossible  to  ascertain  the  length  of  the  navigable 
portion  of  tributaries,  but  sufficient  information  has  been  collected  here 
to  show  that  the  system  has  over  1,382  miles  of  water  navigable  by 
steamboats  and  nearly  1,053  more  navigable  by  rafts* and  flatboats, 
making  in  all  a  system  of  internal  waterways  of  the  United  States  2,435 
miles  in  extent. 


Kam«  of  straam. 

MilM. 

By  rafts  and  flatboats 
on  op  to— 

MBea. 

Holaton  and  French  Broad.. 
The  Forka 

20 

es 

Unknown. 
40 

Clark  RiTer 

Benton  and  Clear 
Springe. 

50 

Big  Sandy  River 

Duck  River 

Marble  Qoany 

20 

CentervUle 

AboQt  Colombia 

50 

Buffalo  Creek 

TTnkDoirn. 

Beech  River 

Unknown 

Yellow  Creek 



To  near  Memphia  and 

Charleston  Road. 
Borleaon,Ala 

la 

Bamt  River  ..........,.x 

About  Crippled  Deer  Creek. 
To  Rock  Houae 

16 

2 

76 

8 
•     7 

84 

Blae  Water  Creek 

Unknown. 

Elk  River           .... 

Favetteville.  Tenn 

Unknown 

LimoBtone  Cieek ..... 

Cotaco  Creek 

Flint  River 

40 

Paint  Rock  Creek 

60 

Guntoraville  Creek.... 

15 

Short  Creek 

To    Chattanooga  and   St. 
Loaia  Bridge. 

12 

6 

8 

2 

83 

100 
14 

03 

Town  Creek 

Chickamansa  Creek... 

23 

Biawaaace  liiver 

Savannah  Ford 

67 

Clinch  River 

To  mouth  of  Powell  River.. 
Railroad  bridge 

Gabom  Ford 

220 

Emory  River 

Powell  River 

Mouth     to    Shavera 
Ford,  Va. 

100 

Little  Ten neasee  River . 

Water  Lily  Sohoolhoaae. ... 
Hawkina  Mill 

40 
6 
70 

2 
48 

m 

00 

Tellico  River 

30 

French  Broad,  Tennea- 

Leadvale 

Unknown. 

Little  Pigeon  River. . . . 
French  Broad,  North 

CatletUburg  Warehonee. . . . 
Brevard  to  AahoviUe 

KiniTBDort.  Tenn............ 

Sevierville 

8 

Unknown. 

Carolina. 
Holflton  River 

Saltville  on  North  Fork 

00.  South  Fork  25. 
Henleya  Ford 

115 

Kolichncky  River .... 

101 

Total 

1,8821 

1,068 

Not  all  of  this  system  is  under  improvenient.  Indeed,  the  improve- 
ment has  generally  been  limited  to  the  main  trunk  of  the  river  and 
three  or  four  of  its  tributaries.  Less  than  550  miles  of  the  2,435  miles 
have  been  surveyed,  and  no  project  has  ever  been  formed  for  the 
improvement  of  the  system  as  a  whole.  A  general  survey  of  it  is  very 
desirable,  not  only  to  secure  a  thorough  knowledge  of  its  regimen,  to 
determine  its  susceptibility  of  improvement,  and  to  prepare  plans  and 
estimates  for  work  to  be  done,  but  also  to  fix  upon  and  determine  the 
head  of  navigation  of  each  of  the  tributaries,  in  order  that  they  may 
be  better  protected  from  unlawful  obstruction  and  interference  and 
that  the  bridges  bnilt  over  them  may  have  proper  supervision  by  tho 
War  Department  of  the  United  States. 
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The  United  States  early  recognized  the  value  and  importance  of  this 
system  of  waterways,  and  in  1828  gave  to  the  State  of  Alabama  400,000 
acres  of  public  land  within  its  borders,  to  be  sold  and  the  proceeds 
applied  to  the  improvement  of  the  river.  This  was  only  niue  years 
after  Alabama  was  admitted  to  the  Union.  As  early  as  1827  the  United 
States  made  an  appropriation  of  money  for  the  survey  of  a  portion  of 
the  Tennessee  River,  and  in  1852  it  appropriated  $50,000  for  its 
improvement.  Since  then  other  appropriations  of  money  have  been 
made  by  the  General  Government,  until  more  than  $5,200,0(K)  have 
been  applied  to  the  improvement  of  this  river  system,  and  x)]ans  for 
its  further  improvement  have  received  the  sanction  of  Congress  which 
will  require  the  expenditure  of  over  $6,000,000  more. 

The  river  is  not  now  navigable  during  the  entire  year,  but  the 
improvements  which  have  already  been  made  are  suflScient  to  demon- 
strate that  the  main  trunk  of  the  river  can  be  made  navigable  through- 
oiit  the  year  and  that  the  season  of  useful  navigation  can  be  greatly 
lengthened  on  all  of  the  tributaries.  Owing  to  the  fact  that  in  general 
the  bottoms  of  these  water  courses  are  hard  and  their  banks  stable,  and 
from  the  fact  that  they  are  seldom  obstructed  by  ice,  they  are  excep- 
tionally susceptible  of  improvement.  Notwithstanding  the  many  ob- 
structions which  still  exist  in  the  river  and  the  difficulties  and  dangers 
of  navigation,  there  were  04  steamboats,  of  an  aggregate  tonnage  of 
10,000  net  tons,  and  240  barges,  of  a  carrying  capacity  of  80,000  tons, 
employed  during  the  year  1896  upon  this  river  system.  In  addition  to 
these  means  of  transportation,  a  large  amount  of  lumber  was  floated 
down  the  river  in  rafts  and  a  considerable  quantity  of  material  was 
moved  in  flatboats.  In  regard  to  the  latter  method  of  transportation 
no  record  could  be  obtained,  but  the  statistics  actually  collected  show 
that  there  were  transported  upon  the  river  during  the  year  above  men- 
tioned more  than  100,000  passengers  and  nearly  2,000,000  tons  of  freight, 
valued  at  $22,000,000. 

The  methods  which  have  been  adopted  for  improving  the  navigation 
of  the  Tennessee  Kiver  and  its  tributaries,  so  far  as  the  improvement 
has  gone,  are  as  follows:  First,  by  the  removal  of  snags,  wrecks,  over- 
hanging trees,  and  loose  rocks  and  bowlders  obstructing  the  channel; 
second,  by  dredging;  third,  by  the  construction  of  wing  dams  and 
training  walls,  and  fourth,  by  the  construction  of  lateral  canals. 

The  removal  of  snags  and  similar  obstructions  is  of  course  always  a  suc- 
cessful improvement  as  far  as  it  goes.  Snags  and  leaning  trees  appear 
again,  however,  so  that  this  improvement  is  never  entirely  completed. 
Dredging,  when  properly  planned,  and  when  made  through  hard  mate- 
rial, is  generally  a  permanent  improvement,  but  the  mere  dredging 
through  bars  of  recent  formation  composed  of  material  light  enough  to 
be  moved  by  the  water  is  apt  to  be  temporary,  and  the  benefit  resulting 
from  it  is  soon  lost.      ^ 

Before  discussing  the  other  two  methods  of  improvement  it  is  well  to 
briefly  describe  the  channel  of  the  bed  of  the  Tennessee  liiver,  and  a 
description  of  that  of  the  river  itself  will  apply  pretty  well  to  all  of  its 
tributaries.  If  the  bottom  of  the  Tennessee  Kiver  should  be  laid  bare 
so  that  it  could  be  examined,  it  would  be  found  not  to  consist  of  a 
smooth,  even  groove  or  furrow  like  a  ditch,  but  rather  of  a  series  of  long 
and  narrow  and  deep  holes  or  troughs,  these  holes  being  separated 
from  each  other  by  ridges,  which  are  generally  broad  and  flat  on 
top  and  of  such  length  as  to  make  the  river  considerably  wider  where 
they  occur  than  it  is  at  the  deei)er  pools.    The  crest  of  any  one  of  these 
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ridges  is  generally  a  little  lower  than  tbat  of  the  one  which  immediately 
precedes  it  npstream.  These  ridges  are  generally  comx>osed  of  hard 
material,  such  as  cemented  gravel,  loose  rocks  of  considerable  size,  or 
,  more  often  of  solid  ledges,  and  are,  in  short,  the  bars  or  reefs  and  are 
the  places  where  in  low  water  navigation  is  most  inconvenient  and  diffi- 
cult. They  are  found  at  the  places  where  the  bottom  of  the  river  is 
harder  and  offers  more  resistance  to  erosion  than  the  banks,  and  where, 
in  consequence,  the  river  in  its  effort  to  secure  a  channel  sufficiently 
commodious  to  carry  its  flood  discbarge  has  cut  away  the  banks  instead 
of  the  bottom,  naturally  selecting  the  softer  material. 

In  low  water,  then,  the  river  is  made  up  of  a  series  of  narrow  ponds 
or  pools,  varying  from  a  few  hundred  yards  to  several  miles  in  length, 
in  which  the  water  is  d^ep,  the  current  gentle,  and  navigation  gener- 
ally free  and  unobstructed,  these  pools  being  separated  by  bars  where 
theriver  is  wide,  the  water  shallow,  and  the  current  rapid,  where  islands 
frequently  occur  and  divide  and  subdivide  the  channel,  and  where 
nearly  all  the  fall  is  concentrated,  where  snags  and  bowlders  are  gen- 
erally found,  and  where  navigation  is  in  consequence  difficult,  often 
dangerous,  and  sometimes  impossible.  This  is  the  condition  at  low 
water. 

When  the  river  rises,  the  gain  in  cross  section  is  greater  on  the  wide 
bars  than  it  is  in  the  narrow  pools,  and  consequently  the  area  of  dis- 
charge increases  more  rapidly  on  the  bars  than  it  does  in  the  pools;  the 
area  of  the  cross  section  of  discharges  on  the  bars  rapidly  approaches 
that  in  the  pools  and  finally  equals  and  then  exceeds  it.  As  a  result  the 
conditions  with  respect  to  the  velocity  of  the  current  are  reversed  in 
high  water  and  the  current  becomes  gentle,  comparatively  speaking, 
where  before  it  was  most  rapid  and  swift.  For  this  reason  gravel, 
bowlders,  sunken  logs,  and  other  debris  are  scoured  from  the  bottom  of 
the  pools  at  high  water  and  often  deposited  on  the  bars,  where  it 
remains  when  the  river  falls,  the  feebler  currents  due  to  the  low  water 
discharge  not  being  adequate  to  remove  it. 

The  method  of  improving  the  river  by  wing  dams  and  training  walls 
generally  has  for  its  objects  to  raise  the  water  surface  and  to  secure  a 
more  uniform  disposition  of  the  slope  on  these  bars  at  low  stages  of  the 
river.  It  is  a  very  easy  thing  to  close  by  a  dam  an  island  chute,  and 
thus  force  all  of  the  low- water  discharge  through  one  of  its  natural 
channels,  or,  in  the  absence  of  an  island,  to  construct  a  wing  dam  and 
training  wall  which  will  in  effect  crowd  the  discharge  toward  one  side 
of  the  river.  This  always  deepens  the  water  where  before  it  was  shal- 
low. An  examination  of  the  Tennessee  River,  particularly  that  portion 
above  Chattanooga  and  of  such  of  its  tributaries  as  have  been  worked 
on  in  the  past,  shows  that  a  great  deal  of  this  kind  of  work  has  been 
done.  But  it  is  always  a  very  dangerous  thing  to  interfere  with  the 
established  regimen  of  any  river.  Works  of  this  kind  have  almost 
invariably  had  the  following  effect:  They  have  first  robbed  a  portion 
of  the  bed  of  the  river  of  its  water  to  crowd  it  into  another  por- 
tion, and  the  effect  ha-s  been  to  lower  the  water  surface  at  the  lower  end 
of  the  chute,  and  thus  simply  transfer  the  difficulties  to  that  point.  If 
the  artificial  passage  has  terminated  in  water  that  was  naturally  deep, 
then  the  expansion  and  spreading  out  of  the  water  as  it  leaves  the  foot 
of  the  chute  has  caused  a  loss  of  velocity,  which  has  almost  invariably 
led  to  the  formation  of  a  bar,  which  not  infrequently  proves  a  worse 
obstruction  than  the  one  which  the  improvement  was  designed  to 
overcome. 

I  am  very  far  from  saying  that  wing  dams  and  training  walls  are  not 
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desirable  methods  of  improving  a  river  of  this  kind,  but  they  must  be 
located  with  the  greatest  care,  with  a  view  to  the  natural  conditiou  of 
the  river  at  the  point  to  be  improved,  they  must  i)roduce  as  little  dis- 
turbance of  the  regimen  as  iwssible  in  order  to  secure  the  desired 
result,  and  arrangement  must  be  made  to  compel  the  water  on  the  fall- 
ing stage  of  the  river  to  cut  away  the  bar  which  will  be  pretty  sure  to 
form  at  high  water.  Therefore  all  such  improvement  must  be  made 
after  close  study,  the  work  must  be  carried  on  slowly,  extended  over 
three  or  four  seasons,  the  changes  carefully  watched,  and  the  defects 
remedied;  and  even  then  it  can  not  positively  be  said  that  the  improve- 
ment will  be  a  permanent  one. 

The  method  of  improvement  by  lateral  canals  has  been  carried  out 
at  Elk  Elver  Shoals,  at  Big  Muscle  Shoals,  and  is  in  progress  at  Col- 
bert Shoals.  Itis  also  proposed  for  Little  Muscle  Shoals.  This  improve- 
ment can  always  be  made  perfectly  successful  and  highly  satisfactory. 
It  is  expensive  to  make  and  expensive  to  operate  and  maintain,  but,  if 
the  commerce  will  justify  it,  is  always  worth  what  it  costs. 

The  method  of  improvement  by  slack-water  navigation — that  is,  by 
locks  and  dams — has  not  yet  been  applied  to  the  Tennessee  Biver  sys- 
tem, though  many  of  the  tributaries  and  even  the  upper  portion  of  the 
main  trunk  are  admirably  adapted  to  this  form  of  improvement. 

For  the  purposes  of  appropriation  and  administration  the  river  sys- 
tem has  been  subdivided  so  as  to  separate  the  main  trunk  from  the 
tributaries  and  to  divide  the  main  trunk  into  two  sections,  namely^  the 
•  portions  lying  above  and  below  Chattanooga,  Tenn. 


B  B  X. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 
[Length,  640  mUM.] 

The  junction  of  the  Holston  and  French  Broad  rivers,  4J  miles  above 
Knoxville,  is  now  generally  taken  as  the  head  of  the  Tennessee  Kiver, 
and  in  the  river  and  harbor  act  of  1890  this  point  appears  to  have  been 
definitely  fixed  by  the  specific  language  of  the  act  providing  for  a  sur- 
vey of  the  Tennessee  Uiver  from  Chattanooga  to  the  junction  of  Holston 
and  French  Broad  rivers. 

As  one  of  the  largest  of  the  fifty-three  or  more  tributaries  of  the  Mis- 
sissippi River  the  Tennessee  has  always  held  an  important  place  in  the 
projects  for  the  improvement  of  the  navigable  waterways  of  the  coun- 
try. The  Muscle  Shoals  Canal  having  been  opened  to  navigation,  the 
Tennessee  Kiver  is  now  navigable  from  its  source  to  its  mouth,  a  dis- 
tance of  640  miles,  during  several  months  of  the  year,  and  as  work  is 
continued  upon  certain  other  less  formidable  obstructions  the  season  of 
navigation  will  be  correspondingly  lengthened.  The  radical  improve- 
ment of  this  river  so  as  to  make  navigation  continuous  throughout  its 
entire  length  for  boats  of  moderate  draft  is  by  no  means  an  impossibility. 

Now  that  the  great  obstruction  of  the  Muscle  Shoals  has  been  over- 
come by  the  completed  canal,  and  Colbert  Shoals  is  in  process  of  being 
done  away  with  in  the  same  manner,  it  is  more  annoying  to  the  now 
really  brightening  prospects  for  river  navigation  to  have  to  contend 
with  the  smaller  obstructions  which  exist  in  a  number  of  places  along 
the  river.  These  obstructions  are  very  short  in  length,  but  no  whit 
less  obstructive  than  the  longer  ones. 
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Tii*  i^rrj  tL  '€  Vl**:  rrr»r  i*  lAT-^vi-jt  csDFg<  dxrir  r  tfce  periods  of 

T-^erj  ]»  "T  -^-fc'r^r  XI  i-i  >• -IT  tTiT-^x  "lift  suuxvtr  Az.-i  £iJl  ^«tL>:  at 
«d  z  iwjk  2-kT-^4.T..«i  'jaki  v^i'-j  1*  -tATT^ieti  :a  vni  T^ajSKal]  and  light- 
ers f:  ••:jt^'«^  exutcczL^  ■ctthlz  ^^  •wcmooc  c€  tte  aoealkd  ^imin 


Tl^  ^-'ssji^v^tit  'Ul  ili*  T»'r&:c  cf  ti*  rrr^r  b  earned  oo  by  Beans  of 
«i«i3:>  t*-*  fs^rrrr^z  -»^  T-i  *c^-i  isk*«ci:«s^  a&d  ^roenDj  towing:  one 
or  n»re  isA-jr-r*:  :.t  ±*M<te^*  c-^T^nri-i^r  with  iLe  eurrent  from  the 
c:  :-p-r  tr.b-tAr--e*w  ^zA  \jT  r^rt*  :-^  IxzLber  aad  k-;:?^-  Tbe  latter  const!- 
tc'e  at  iTnr^^ruz.-:  T*r:  .:-^  tM  <»>&ser»  c-f  tiie  nT-j«r  Tennesaee  River. 

l3  lS>»i  0:L  S-  iL  Ixcr-  U:.n*ti  Spates  Topographical  EDgineers, 
K^»le  a  eantf^  exar.  ::iai^>o  of  iLe  HoL^ton  and  Tennessee  rivo^ 
betw«rn  Kinr^'irci.  T«;n--  aijd  tte  Alabama  State  line.  His  report, 
pnb.-j^Ltd  a«  K«x;-*  Ex.  I>je-  Xo.  lt>..  Fortj-third  Congress^  second 
is<^<on.  gives  a  ^ietailcd  dtsciiiition  of  every  otetmctkm  to  navigation 
at  that  t.iD^.  ar.d  jn^ms  acd  e^nmate^  for  their  improvemenL  In  1871 
au  exaOiitiaiioD  w^s  made  between  Knoxville  and  CThattanooga  nnder 
tbe  direr-tion  of  M;i;.  Walter  licFarland,  Corps  of  Engineers.  (See 
K^Irf>it>*  of  Chief  of  Eogineers.  1871.  pp.  50^-^7,  and  1872,  pp.  488- 
A*M.,  The  obstructions  to  navigation,  as  described  in  these  reports, 
were  ••  low-waterol/>t  met  ions."  consisting  irf"  bars,  either  rock  or  gravely 
extending  across  the  river,  with  lengths  varyingfrom  60  feet  to  2  miles, 
tbe  dt'ptlj  of  water  over  these  bars  varying  from  10  to  30  inches  at 
extreme  low  water,  and  the  current  varying  from  2h  to  6  miles  per  honr. 

The  bed  and  banks  of  tbe  river  are  of  such  character  as  to  make  any 
improvements  more  or  less  pomanent,  with  the  exception  of  the 
removal  from  time  to  time  of  snch  drift  or  snags  as  may  be  brought 
down  by  the  annual  floods. 

In  18'52  the  State  of  Tennessee  undertook  the  improvement  of  certain 
pr)intH  above  Chattanooga  by  removal  of  rock  and  construction  of  wing 
dams,  but  there  is  no  record  of  tbe  work  done,  and  it  did  not  prove  of 
lasting  value. 

in  1871  an  examination  was  made  and  upon  it  a  project  of  improve- 
ment based,  which  provided  for  the  removal  of  snags  and  drift  and  for 
decp(*Jiiiig  the  channel  at  the  worst  obstructions  by  blasting  and  dredg- 
ing or  by  scouring  the  bars  by  the  aid  of  wing  dams,  to  au  exteut  that 
will  secure  a  channel  3  feet  in  depth  at  average  low  water,  and  at  an 
CHtiuiaU^d  <^0Ht  of  $340,000.  The  estimate  of  1871  was  increased  in  1874, 
1877, 1884.  and  1891,  for  the  reasons  stated  in  the  reports  of  those  years. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
IMOO,  a  "careful  and  comprehensive  survey''  of  the  Tennessee  River 
above  (3hattanooga  was  made  "with  a  view  of  ascertaining  to  wliat 
ox  Unit  the  navigation  of  the  river  is  capable  of  improvement,  and  the 
(!()Ht  of  \\\i\  Hamo  and  the  preparation  of  suitable  plans  therefor."  This 
Nurvi^y  waM  begun  in  May,  1891,  and  completed  during  the  fiscal  year 
1H93.  The  n^port,  with  estimate  and  plans,  was  submitted  to  the  Sec- 
notary  of  War  In  February,  1893,  and  forms  House  Ex.  Doc.  No.  252, 
I'^ifty  mn'<)n<l  OongroHs,  necond  sossion.  The  plan  of  improvement  pro- 
poMtMl  wan  the  name  aH  that  formerly  in  progress,  as  above  stated;  that 
IM,  to  obtain  a  3  foot  low-water  navigable  channel  between  Chattanooga 
and  the  mouth  of  tlie  French  Broad  Kiver,  at  an  additional  estimated 
(Mmt  of  ♦o:.0,om),  The  iiroJtM't  based  on  the  survey  of  1891  received 
( ^MJgresHional  approval  in  the  river  and  harbor  bill  of  August  17, 1894. 


Digitized  by 


v^oogle 


APPENDIX  B  B REPORT  OF  CAPTAIN  KINGMAN. 


2253 


fjigbteen  appropriations  have  been  made  by  Oongress  for  this  work, 
aggregating  the  sum  of  $361,000,  viz: 


Act  of— 

Aprill0,18e9 $85,000 

June  10,  1872 25,000 

March  3, 1873 25,000 

June23,  1874 25,000 

March  3, 1875 40,000 

August  14,1876 15,000 

June  18,  1878 15,000 

March  3, 1879 11,500 

June  14,  1880 10,000 

March  3, 1881 7,000 


Act  of— 

August  2,1882 $7,000 

July  5, 1884 3,000 

August  5,1886 7,500 

August  11, 1888 15, 000 

September  19, 1890 30, 000 

July  13, 1892 25,000 

August  17,1894 i 50,000 

June  3, 1896 15,000 

Total 361,000 


The  total  amount  expended,  including  outstanding  liabilities,  to  June 
30,  1896,  was  $321,290.82. 

This  exi>enditure  has  resulted  in  giving  a  lengthened  season  of  navi- 
gation and  an  improved  channel  at  29  of  the  43  obstructions  enumer- 
ated by  Colonel  Long  in  his  report  of  the  examination  made  in  1830. 
The  work  has  also  resulted  in  rendering  the  general  navigation  of  this 
portion  of  the  river  safer  and  easier,  and  has  permitted  a  reduction  in 
freight  rates.  The  work  has  consisted  in  some  cases  of  the  removal  of 
bowlders  and  the  excavation  of  rock  and  gravel  in  the  channel.  This 
style  of  improvement,  where  not  too  expensive,  is  desirable  and  can  as 
a  rule  be  safely  made.  The  size  of  the  channel  which  it  is  necessary 
to  excavate  bears  such  a  small  proportion  to  the  entire  area  of  cross 
section  of  the  river  that  no  injurious  lowering  of  the  upper  pool  results. 
By  far  the  greatef  part  of  the  work  done,  however,  has  consisted  in  the 
construction  of  wing  dams  and  retaining  walls,  designed  to  elevate  the 
surface  of  the  water  on  the  shoals,  to  equalize  its  slope  and  consequent 
velocity.  Work  of  this  kind  has  been  remarkably  permanent,  very 
little  that  has  ever  been  built  has  been  destroyed.  The  improvement, 
however,  resulting  from  this  work  has  not  always  been  equally  perma- 
nent. As  elsewhere  described,  the  tendency  of  such  work  is  to  form  a 
bar  at  the  lower  end  of  the  chute  and  to  transfer  the  difficulties  down 
stream.  The  work  built,  however,  is  generally  valuable  and  by  proper 
extensions  and  the  constraction  of  spurs  to  assist  the  low- water  current 
in  cutting  through  the  bars  can  be  made  valuable  for  a  permanent 
improvement.  The  improvements  made  at  White  Greek  Shoals  and 
Soddy  Shoals  were  judiciously  planned  and  have  stood  the  test  of 
several  years'  trial,  and  appear  to  be.permanent  and  satisfactory. 

During  the  past  season  work  has  been  in  progress  at  Ganey  Greek 
Shoals.  Most  of  the  work  done  consisted  in  removing  rock  reefs  from 
the  channel,  or  rather  from  a  new  channel  which  ha^  been  laid  out; 
2,781  cubic  yards  of  solid  rock  was  removed  in  the  course  of  this  work. 
Great  care  has  been  observed  to  remove  all  of  the  rocky  points  which 
projected  above  the  bottom  and  which  might  injure  boats  seeking  to 
use  the  full  depth  of  water  in  the  channel.  Buoys  were  placed  to  mark 
the  channel  and  targets  erected  on  the  bank.  The  longitudinal  dam 
was  extended  420  feet  downstream,  and  a  spur,  80  feet  long,  was  con- 
structed at  the  lower  end.  At  the  lower  end  of  the  excavated  channel 
a  natural  reef  was  added  to,  so  as  to  form  a  low  dam  877  feet  long, 
which  was  designed  to  hold  up  the  water  in  the  pool  and  to  prevent  any 
lowering  due  to  the  excavated  channel.  Some  dredging  was  also  done 
near  the  upi>er  end  of  the  shoals  to  remove  a  bar,  which  was  formed,  in 
my  opinion,  by  the  eddy  caused  by  an  old  dam  which  does  not  now 
form  an  essential  part  of  the  improvement.  The  dredge  dipper  was 
received  too  late  in  the  season  to  give  it  a  good  trial. 
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The  floating  plant  belonging  to  this  section  of  the  river  had  never 
been  docked  since  it  was  built,  and  accordingly  in  the  latter  part  of 
December,  1896,  it  was  all  sent  to  Masde  Shoals  Canal  and  there 
docked,  painted,  and  otherwise  repaired.  At  about  the  end  of  May, 
1897,  a  portion  of  the  fleet  was  sent  up  the  river  in  tow  of  the  U.  S. 
towboat  Colbert.  Owing  to  low  water,  however,  the  Colbert  was 
not  able  to  get  above  Lenoir  City,  Tenn.,  46  miles  below  Ejiozville; 
it  returned  and  took  the  rest  of  the  fleet  to  this  point.  The  repairs 
to  the  towboat  Stephen  ff.  Long^  belonging  to  the  upper  river,  had 
not  been  completed  at  this  time;  it  was  found  necessary  at  the  last 
moment  to  exchange  its  boiler  for  another  one,  which  was  on  hand,  the 
original  boiler  showing  rather  badly  under  test.  As  soon  as  the  repairs 
to  the  Long  were  completed  it  was  sent  to  Lenoir  City  and  took  the 
fleet  to  Eiioxvilley  arriving  there  with  the  last  tow  about  the  end  of 
June. 

It  was  proposed  last  year  to  complete  the  permanent  improvement 
proposed  at  Knoxville  this  spring,  but  owing  to  the  fact  that  the  county 
was  replacing  its  bridge  across  the  river  by  another  close  by,  the  chan- 
nel was  temporarily  very  much  obstructed  and  the  time  unfavorable 
for  completing  the  improvement.  The  builders  are  required  to  entirely 
remove  the  old  bridge,  including  its  piers,  as  soon  as  the  new  one  is 
finished.  It  was  thought  last  year  that  the  new  one  would  be  finished 
by  this  time,  but  it  is  not;  for  that  reason  there  are  two  sets  of  piers 
in  the  river,  and  as  the  spans  are  different  it  is  greatly  obstructed, 
although  no  comi^laints  in  regard  to  it  have  been  received  from  the 
owners  of  vessels  navigating  this  portion  of  the  river.  Work  done  at 
Knoxville  at  this  time  will  therefore  consist  simply  of  removing  the 
remains  of  some  old  bridge  piers  and  repairing  the  wing  dams  and 
training  walls.  The  fleet  will  then  be  sent  to  work  for  a  few  months  on 
the  French  Broad  Eiver,  and  on  its  return,  if  the  bridge  has  been  com- 
pleted and  the  old  one  removed  and  the  conditions  are  favorable,  it  will 
complete  the  work  at  Knoxville. 

For  further  details  in  regard  to  work  done,  and  for  map  showing  the 
work  done  at  Caney  Creek  Shoals  during  the  past  year,  attention  is 
respectfully  invited  to  the  report  of  Superintendent  E.  E.  Thacher, 
which  is  transmitted  herewith. 

Money  statement. 

Julyl,  1896,  balance  unexpended $41,241.37 

June  30,  1897,  amount  expended  during  fiscal  year 19,  330. 06 

July  1,1897,  balance  unexpended 21,911.31 

July  1, 1897,  ontetandiug  liabilities 1, 532. 19 

July  1, 1897,  balance  available 20,379.12 

{Amount  (estimated)  required  for  completion  of  existing  project 585, 000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    65,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

2.  CHATTANOOaA,   TENN.,  TO  DBOATUB,  ALA.  (145  MILES). 

The  most  serious  obstructions  to  navigation  found  upon  this  section 
of  the  river  are  situated  in  the  mountain  region  immediately  below 
Chattanooga.  For  about  26  miles  the  river  is  rigidly  confined  by  the 
mountains;  its  channel  is  crooked  and  exceedingly  narrow.  The  fall  is 
very  rapid,  and  the  strong  current  which  results  is  a  most  serious 
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obstruction  to  navigation.  In  8^  miles  of  this  distance  there  is  a  fall 
of  16^  feet.  Considerable  work  has  be(  n  done  in  widening  the  cross 
section  of  the  low- water  channel  by  the  removal  of  bowlders,  project- 
ing rocky  points,  and  overhanging  trees.  This  has  resulted  in  some- 
what diminishing  the  velocity  of  the  current  and  equalizing  the  fall, 
but  the  upstream  navigation  is  still  attended  with  delays,  caused  by 
the  necessity  of  laying  lines  and  warping  vessels  over  the  swiftest 
places.  It  is  impossible  to  diminish  the  slope  by  a  development  of  the 
channel,  and  the  limit  of  improvement  by  channel  work  is  very  soon 
reached.  When  the  great  obstructions  at  Colbert  Shoals  and  Big  and 
Little  Muscle  shoals  have  been  completely  overcome  by  canals,  the 
greatest  difficulties  and  dangers  to  navigation  on  the  river  will  then  be 
encountered  in  this  mountain  section.  Bars  and  reefs  and  shoal  water 
elsewhere  cease  to  be  obstacles  when  the  river  attains  a  sufficiently 
high  stage,  but  in  the  mountains  the  current  increases  with  the  rise  of 
the  river,  and  there  is  no  stage  at  which  navigation  is  good. 

This  stretch  of  river  could  undoubtedly  be  improved  by  the  construc- 
tion of  one  or  more  dams  with  locks,  thus  dividing  it  into  pools.  The 
locks  of  course  could  not  be  operated  at  extreme  high  water;  at  a  cer- 
tafn  determined  stage  it  would  be  necessary  to  permit  the  dams  to  be 
drowned  out,  the  locks  submerged,  and  to  require  navigation  to  follow 
the  open  river.  This  method  of  improvement  has  received  some  con- 
sideration in  the  past,  but  the  very  considerable  cost  of  the  improvement 
has  told  against  it. 

After  the  river  passes  the  mountains  its  character  changes,  and' from 
thence  down  to  Decatur  the  river  is  generally  wide  and  shallow,  with  a 
gentle  slope.  The  obstructions  are  broad,  flat  bars,  sometimes  com- 
posed of  solid  rock,  but  more  often  of  hardpau,  in  which  large  bowlders 
are  embedded ;  at  other  places  the  obstructions  are  rock  reefs.  The 
veins  of  blue  flint,  which  were  embedded  in  the  rock  which  forms  the 
bottom  of  the  channel,  have  been  exposed  by  the  erosion  of  the  softer 
rock  adjacent  until  they  stick  up  a  foot  or  more  above  the  general  level 
of  the  bottom.  They  are  usually  inclined,  but  sometimes  nearly  verti- 
cal.  They  can  be  blasted  off  an(i  a  limited  improvement  thus  obtained. 

The  United  States  dredging  plant,  consisting  of  the  stern- wheel 
towboat  McPherson,  the  ffartcood,  an  Osgood  dipper  dredge,  a  12-hor8e- 
power  steam  derrick  boat,  and  four  barges,  was  employed  during  the 
greater  part  of  the  season  upon  the  river  between  the  mountains  and 
Decatur.    The  following  work  was  done: 

At  Bridgeport,  immediately  above  the  drawbridge,  820  cubic  yards 
of  rock,  cluy,  and  gravel  was  dredged  from  the  channel,  and  285  cubic 
yards  of  rock  was  blasted  and  removed  by  the  derrick  boat.  The 
work,  with  that  heretofore  done,  forms  a  channel  through  this  bar  1,400 
feet  in  length,  100  feet  wide,  and  2^  feet  deep  in  the  shallowest  portion 
at  tliat  extreme  low  water. 

The  greater  part  of  the  channel  is  much  deeper  than  this,  the  shoal 
part  being  due  to  the  existence  of  some  rock  which  it  was  not  possible 
to  remove,  owing  to  the  lateness  of  the  season. 

At  Widows  Bar,  5  miles  below  the  bridge  at  Bridgeport,  there  exists 
an  extensive  shoal ;  the  length  of  the  shoal  wat«r  is  about  3,000  feet  along 
the  channel,  but  it  is  crossed  near  the  head  by  10  or  12  projecting,  flinty 
reefs  which  stick  up  12  or  16  inches  above  the  general  bed  of  the  river. 
There  is  only  about  8  inches  of  water  over  some  of  these  reefs  at  the 
extreme  low  stages  of  the  river.  The  excavation  of  the  channel  through 
this  entire  bar  was  t^o  great  a  work  to  be  undertaken  at  this  time, 
but  the  reefs  were  drilled  and  blasted  over  a  space  80  feet  wide  and 
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250  feet  long.  The  broken  rock  has  not  yet  been  removed,  bat  it  will 
be  done  during  the  present  low  water  season,  and  will  to  the  extent 
indicated  improve  the  navigation  over  this  bar. 

At  the  head  of  Henrys  Island  the  channel  was  very  narrow  and  the 
current  quite  swift  for  this  portion  of  the  river.  There  were  two  large 
rocks  on  one  side  of  the  channel  and  one  on  the  other  which  interfered 
with  navigation.  These  rocks  were  drilled  and  blasted  off  so  as  to 
afford  a  sufficient  depth  over  them. 

At  Beards  Reef,  just  below  Gnntersville,  a  channel  120  feet  wide  and 
550  feet  long  was  drilled,  blasted,  and  dredged  completely  through  the 
reef,  thus  giving  a  channel  3  feet  in  depth  at  extreme  low  water. 
Nearly  10,000  cubic  yards  of  material  was  dredged  from  the  cut  and 
190  cubic  yards  of  solid  rock  was  removed  with  the  derrick.  This 
work  was  very  severe  on  the  dredge;  some  very  large  pieces  of  stone 
were  handled  by  it;  one  piece  weighing  nearly  25,000  pounds  was 
brought  up  and  swung  out  of  the  channel. 

At  Flint  River  Bar,  just  below  the  mouth  of  Flint  River,  the  channel 
has  been  changed  so  as  to  avoid  a  very  bad  crossing.  Work  had  been 
done  at  this  place  in  the  previous  year.  A  great  deal  of  drilling  and 
blasting  has  been  done.  Dredging  was  done  during  the  past  year  so 
as  to  aiibrd  a  channel  haying  a  minimum  width  of  00  feet  and  an  aver- 
age width  of  120  feet,  witn  a  depth  of  3  feet  at  extreme  low  water.  A 
small  place,  about  30  by  60  feet,  was  not  given  the  full  depth  for  the 
width  of  120  feet  because  the  rock  was  not  sufficiently  broken  up  by 
the  i5revious  blasting  to  enable  the  dredge  to  remove  it. 

From  the  foot  of  Beards  Island  to  Browns  Ferry,  a  distance  of  105 
miles,  the  river  has  never  been  surveyed  and  no  complete  plan  has  ever 
been  made  for  its  improvement,  and  no  estimate  of  the  entire  cost 
necessary  to  give  a  3-foot  navigable  channel  at  extreme  low  water  over 
it  has  ever  been  made.  Of  course  it  is  impossible  to  make  an  estimate 
without  a  survey. 

For  details  of  the  work  done  on  this  portion  of  the  river,  for  general 
cost  of  the  same  and  the  unit  prices,  I  would  respectfully  refer  to  the 
report  of  Assistant  Engineer  W.  S.  Winn,  who  was  in  local  charge  of 
the  operations. 

3.  DEOATUB,  ALA.,  TO  FLOBENOE,  ALA.  (50  MILES). 

The  principal  obstructions  upon  this  section  of  the  river  are  the 
Muscle  Shoals,  extendifig  from  deep  water  at  Browns  Ferry  to  deep 
water  at  Florence  (38  miles)  and  embracing  Elk  Eiver  Shoals,  Big  Mus- 
cle Shoals,  and  Little  Muscle  Shoals.  Only  8  miles  of  this  distance  of 
38  miles  is  navigable  in  its  natural  condition. 

The  Elk  River  Canal,  a  mile  and  a  halt  long,  having  two  locks  hav- 
ing lifts  of  12  feet,  and  from  8  to  11  feet,  respectively,  overcomes  the 
obstruction  at  Elk  Eiver  Shoals. 

The  Big  Muscle  Shoals  Canal,  originally  built  for  the  United  States  by 
the  State,  of  Alabama,  which  was  completed  in  18.36  and  practically 
abandoned  in  1837,  overcame  the  obstruction  of  the  Big  Muscle  Shoals. 
This  canal  was  subsequently  repaired  by  the  United  States,  its  locks 
remodeled,  enlarged,  and  given  increased  lifts  whereby  their  number 
was  diminished,  and  the  whole  completed  in  1890. 

An  attempt  was  made  to  overcome  the  difficulties  of  navigation  on 
Little  Muscle  Shoals  by  channel  work,  but  the  fall  is  too  great  and 
the  limit  of  the  improvement  was  reached  without  satisfactory  results. 
The  project  has  since  provided  for  the  construction  of  a  canal  15,000 
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feet  long,  with  a  guard  lock  at  the  bead  and  a  lift  lock  at  the  foot,  having 
a  lift  of  12  feet,  to  overcome  this  obstruction. 

The  Big  Muscle  Shoals  and  the  Elk  Eiver  Shoals  divisions  of  the 
canal  permit  navigation  through  them  at  all  stages  of  the  water. 
Between  these  two  canals  there  is  a  stretch  of  water  about  8  miles  long 
which  still  offers  a  number  of  obstructions  to  navigation.  A  good  deal 
of  work  has  been  done  here,  but  in  their  present  condition  these 
obstructions  are  sufticient  to  stop  navigation  between  the  two  divisions 
of  the  canal  even  before  extreme  low  water  is  reached.  Some  work 
was  done  on  this  portion  of  the  river  during  the  past  year.  iN^ances 
Eeef,  one  of  the  worst  of  the  obstructions,  is  a  long  reef  extending 
across  the  river  between  the  two  divisions  of  the  canal.  An  opening 
has  been  blasted  through  it  in  the  past  to  permit  the  passage  of  boats 
at  low  water.  After  this  was  done,  however,  there  was  found  to  be  a 
very  objectionable  cross  current,  both  above  and  below  the  reef,  which 
tended  to  cause  a  long  boat,  or  a  boat  with  a  tow,  when  descending  the 
river  to  turn  in  the  cut  and  be  carried  against  the  rocks  at  its  side.  To 
cut  olf  and  prevent  this  cross  current  a  longitudinal  dam  500  feet 
in  length  was  built,  during  the  past  season,  on  the  south  side  of  the 
cut  in  the  reef.  The  dam  contained  about  350  cubic  yards  of  stone,  but 
it  was  not  quite  completed,  because  a  rise  in  the  river  compelled  the 
work  to  be  abandoned  before  all  the  rock  necessary  had  been  put  in 
place.  Even  in  its  unfinished  condition,  however,  it  is  a  valuable 
improvement,  very  nearly  destroying  the  objectionable  cross  current 
and  rendering  the  passage  through  the  reef  very  much  safer  and  easier. 

At  the  head  of  Little  Muscle  Shoals  a  similar  objectionable  cross  cur- 
rent was  cut  off  by  the  construction  of  a  short  wing  dam  containing  130 
cubic  yards  of  rock. 

At  Burkettes  Island,  about  2  miles  above  the  Elk  River  Canal,  there 
was  a  place  in  the  bank  which  the  owner  claimed  had  been  caused  by 
the  water  washing  around  the  end  of  a  temporary  dam  which  had  been 
erected  by  the  United  States  many  ye^ars  ago  when  the  island  chute  was 
ander  improvement.  The  washing  away  of  the  bank  liad  cut  through 
and  lowered  the  elevated  rim  which  is  always  found  on  such  islands, 
and  thus  permitted  the  river,  when  at  a  sufficiently  high  stage,  to  flow 
with  a  strong  current  into  the  interior  of  the  island,  thus  washing  its 
surface  and  tending  to  fill  the  drainage  ditches  which  had  been  exca- 
vated upon  it.  The  owner  felt  that  the  United  States  was  responsible 
for  the  injury  inflicted  upon  his  property;  the  island  was  very  large 
and  fertile.  With  the  approval  of  the  Chief  of  Engineers  the  matter 
was  compromised  to  the  satisfaction  of  all  parties  in  this  way:  The 
owner  of  the  island  built  an  earth  levee  or  embankment  across  the  low 
places,  and  the  United  States  protected  this  levee  from  washing  away 
by  riprapping  it  with  stone — about  125  cubic  yards  of  riprap  were  used 
for  this  purpose. 

Sweetwater  Bar  is  situated  in  the  navigable  chute  below  the  Little 
Muscle  Shoals  and  between  it  and  Florence.  It  was  formed  of  the  rock 
and  gravel  washed  out  into  the  channel  by  a  small  stream,  which  in  time 
of  heavy  rain  becomes  a  torrent,  and  it  had  so  narrowed  the  channel  as 
to  cause  caving  upon  the  island  side  and  to  give  a  great  velocity  and  a 
bad  direction  to  the  current.  This  bar  was  removed  by  dredging,  and 
a  part  of  the  material  was  deposited  behind  a  crib  structure  which  was 
designed,  in  connection  with  a  dry  stone  wall,  to  form  an  artificial  island 
which  would  deflect  the  water  from  Sweetwator  Creek  downstream 
and  make  it  enter  the  channel  with  a  direction  parallel  to  the  river  cur- 
rent. About  8,500  cubic  yards  of  loose  rock  and  gravel  were  excavated 
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at  a  cost  of  less  than  20  cents  a  cable  yard.  Two  cuts  of  the  dredge 
were  made  1,150  feet  each  iu  length,  and  one  520  feet,  thus  straighten- 
ing the  channel  and  reducing  the  velocity  of  the  current. 

A  small  bar  higher  up,  known  as  the  Wagon  Factory  Bar,  was 
dredged  out  in  the  same  way;  about  2,000  cubic  yards  of  material  were 
removed. 

Immediately  below  the  drawbridge  at  Florence  a  bar  had  made  out 
from  the  shore  which  obstructed  the  passage  through  the  draw.  This 
was  removed  by  dredging,  2,084  cubic  yards  being  taken  out. 

4.  FLORENCE,  ALA.,  TO  FOOT  OF  BEE  TREE  SHOALS  (30  MILBS). 

Bee  Tree  and  Colbert  Shoals,  beginning  about  22  miles  below  Flor- 
ence, form  the  principal  obstructions  to  navigation  during  low  water. 

These  shoals,  which  may  be  considered  as  forming  one  continuous 
obstacle,  are  8  miles  in  length,  with  a  total  fall  of  25  feet  at  low  water, 
at  which  stage  the  available  depth  is  about  1.5  feet. 

Four  islands  divide  the  river  through  the  shoals  longitudinally,  and 
the  work  heretofore  carried  on  for  the  improvement  of  navigation  con- 
sisted in  building  riprap  dams  which,  in  connection  with  the  islands, 
confined  the  water  to  the  chute  along  the  north  bank.  Incretised  depth 
was  obtained  by  channel  excavation.  This  method  does  not  give  results 
adequate  to  the  present  needs  of  commerce. 

The  total  amount  actually  expended  on  the  improvement  of  these 
shoals  from  the  beginning  of  improvement  in  1827  to  June  30,  1890, 
including  surveys,  excavation  of  rock  from  the  channel,  and  construc- 
tion of  dams,  was  $62,243.41. 

The  project  adopted  in  1890  contemplates  the  construction  of  a  lateral 
car  al  on  the  south  bank  of  the  river  7.8  miles  long,  150  feet  wide  at  the 
water  surface,  with  a  depth  of  7  feet.  A  combined  lock,  with  a  total 
lift  of  25  feet,  was  originally  intended  to  be  placed  at  the  lower  end  and 
a  guard  lock  at  the  head,  for  use  when  necessary  at  very  high  water, 
the  locks  to  be  80  by  350  feet,  with  a  depth  of  6  feet  on  the  miter  sills 
at  extreme  low  water. 

This  project  was  modified,  after  the  detailed  surveys  of  1891  were 
completed,  by  substituting  for  the  combined  lock  two  locks  of  12  and 
13  feet  lift,  respectively,  at  extreme  low  water,  separated  by  a  pool  1 
mile  in  length. 

This  project  was  again  modified  in  1892  by  the  substitution  of  one 
lock  of  25  feet  lift  for  the  two  locks  contemplated  in  the  project  as  mod- 
ified in  1891,  retaining  tlie  guard  lock  at  the  head  of  the  canal. 

A  contract  for  the  construction  of  the  lift  lock  at  Kiverton,  Ala.,  was 
entered  intio  August  10,  1893,  with  Tere  A.  Clark,  of  Quincy,  111. 

Operations  under  this  contract  were  continued  with  ever-increasing 
difficulties  and  diminishing  results  until  December  17,  1894,  when  the 
contractor  ceased  all  active  work,  owing  to  a  strike  among  his  employees. 
The  contract  was  annulled  in  January,  1895,  and  by  February  1,  1895, 
the  United  States  had  assumed  charge  of  the  work.  Comparatively 
little  hacl  been  acccomplished  by  the  contractor,  his  efforts  having  been 
pricipally  confined  to  excavation  of  lock  pit. 

Dnder  the  project  $149,735.42  was  expended  up  to  the  close  of  the 
fiscal  year,  June  30,  1895,  in  making  survey  of  locsition  for  canal,  pur- 
chasing lands  necessary  for  the  iraprovenient,  examining  foundations 
for  both  locks,  in  making  detailed  drawings  and  specifications  for  and 
purchasing  lock-gate  anchorages,  in  making  detailed  drawings  of  the 
lift  lock  and  of  special  stones  and  other  masonry,  in  beginning  work  of 
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designiBg  tbe  guard  lock,  in  bringing  a  good  supply  of  water  to  the 
lock  site,  in  erecting  a  pamping  plant,  two  stiff-leg  derricks,  the  neces- 
sary storehouses  and  shops,  in  opening  a  quarry  at  Cherokee,  A.la.,  and 
in  general  preparations  for  the  establishment  of  the  plant  to  be  used  in 
carrying  on  the  work. 

All  of  the  land  intended  for  the  right  of  way  has  been  purchased. 

The  Annual  Report  of  the  Chief  of  Engineers  for  the  fiscal  year  ending 
June  30, 1896,  gives  a  very  full  and  detailed  description  of  the  lift  lock 
at  liiverton,  Ala.,  which  description  is  illustrated  by  photographs  and 
drawings,  and  the  specifications  under  which  the  work  was  to  be  done 
are  fully  set  forth  therein.  The  nature  and  character  of  the  materials 
and  plant  used  and  the  general  methods  followed  are  also  fully  described. 
These  plans  and  specifications  have  been  strictly  adhered  to,  and  the 
high  standard  originally  adopted  has  been  maintained  throughout. 

The  masonry  of  the  lock  is  now  practically  completed,  and  it  will 
bear  tlie  most  critical  inspection  and  comparison  with  any  similar 
structure. 

During  the  past  year  8,519  cubic  yards  of  stone  has  been  quarried 
and  shipped  to  Eiverton,  and  31,601  cubic  yards  of  enrth  and  rock  has 
been  excavated,  thus  completing  all  work  of  this  kind  at  the  lock  pit. 
Two  thousand  eight  hundred  and  eighty  cubic  yards  of  stone  has  been 
cut  or  scappled,  and  12,715  cubic  yards  of  masonry  has  been  laid. 

AT  OHEROKEE  QUARRY. 

The  failure  of  the  upper  30  or  40  feet  of  the  quarry  at  Cherokee  to 
produce  any  material  suitable  for  use  in  the  construction  of  the  lock 
has  added  greatly  to  the  cost  of  the  stone,  making  it  necessary  to  handle 
at  least  3  yards  of  waste  material  for  every  single  yard  of  useful  stone 
obtained.  Much  of  the  waste  material  might  have  been  utilized  in  a 
more  thickly  settled  portion  of  the  country  for  building  puri)oses,  but 
it  is  of  no  value  in  the  construction  of  the  lock.  These  quarries  were 
opened  in  April,  1895.  The  first  shipment  of  stone  was  made  in  August 
of  the  same  year,  and  the  last  in  December,  1896.  During  this  time 
19,572  cubic  yards  of  stone  was  produced  and  shipped  to  lUvertou. 
The  quarries  have  since  been  shut  down  and  abandoned.  The  total 
cost  of  operating  them  has  been  $100,669.79,  or,  deducting  the  present 
value  of  the  plant,  $5,500,  there  is  left  $95,109.79  as  the  cost  of  the 
stone  produced,  which  is  an  average  price  of  $4.86  per  cubic  yard 
delivered  at  the  lock  site.  The  actual  cost  of  quarrying  the  stone  has 
been  small  when  compared  with  the  cost  of  stripping,  handling,  freight 
rates,  and  the  various  expenses  incidental  thereto,  the  proportion  being 
about  1  to  2J,  which  clearly  indicates  the  points  in  which  a  saving 
could  be  made  in  the  construction  of  the  upper  lock.  For  this  it  will 
be  desirable  to  find  quarries  situated  upon  the  river  bank,  so  that  water 
transportation  may  be  used.  It  will  also  be  desirable  t4)  find  quarries 
where  but  little  stripping  will  have  to  be  done. 

The  stone  obtained  from  the  Cherokee  Quarry  had  the  advantage 
common  to  sandstone  of  working  very  easily  when  first  taken  from  the 
quarry.  Its  weight,  however,  which  was  about  135  pounds  to  the  cubic 
foot,  is  about  10  per  cent  less  than  that  of  the  limestone,  and  this  was, 
of  course,  an  objection. 

Considerable  difficulty  was  encountered  in  obtaining  a  good  sand  for 
concrete  and  mortar  at  a  reasonable  cost.  The  first  sand  used  was 
obtained  from  Memphis,  Tenn.,  and  was  an  excellent  quality  of  Missis- 
sippi liiver  sand.    The  cost,  delivered,  was  $1.10  per  cubic  yard.    An 
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allowance,  however,  had  to  be  made  for  wastage,  which  somewhat 
increased  the  actual  price.  Owing  to  an  increase  of  railroad  rates,  it 
was  found  necessary  to  obtain  sand  elsewhere,  and  a  certain  quantity  of 
pit  sand  was  obtained  from  Sprace  Pine,  Ala.,  but  this  not  being  alto- 
gether desirable,  sand  was  finally  brought  from  the  Ohio  Biver  at 
Paducah,  Ky.,  a  towboat  and  barges  belonging  to  the  United  States 
being  used  for  its  transportation.  About  900  cubic  yards  was  obtained 
in  this  way.  This  was  brought  at  extreme  low  water,  and  much  valua- 
ble information  in  regard  to  the  navigation  of  the  lower  river  and  the 
improvements  necessary  there  was  incidentally  obtained. 

All  of  the  limestone  coping  was  purchased  from  the  Fossick  Oompauy 
from  their  quarries  at  Eockwood,  Ala.  It  was  an  excellent  quality  of 
oolitic  limestone,  and  cost,  delivered  and  sawed  one  way,  $11.72  per 
cubic  yard. 

The  granite  for  the  quoins  was  purchased  from  the  Southern  Oranite 
Company  from  their  quarries  at  Lithonia,  Ga.  The  cost  of  this  stone, 
all  cut,  ready  to  set,  was  $41.55  a  cubic  yard. 

The  plant  used  at  the  quarry  and  at  the  lock  was  necessarily  expen- 
sive, and  though  it  is  not  entirely  used  up  and  destroyed,  nevertheless 
its  value  has  been  considerably  diminished.  Before  it  can  be  used 
elsewhere  it  will  have  to  be  extensively  repaired,  and  the  cost  of  mov- 
ing it  tea  new  place  must  be  charged  against  it.  The  amount  expended 
for  purchase  and  maintenance  of  plant  has  been  about  $56,000.  The 
present  useful  value  can  not  be  estimated  at  over  $25,000,  and  the  differ- 
ence must  be  charged  to  the  cost  of  construction.  Generally  speaking, 
the  plant  was  well  designed  for  the  work  and  has  proved  satisfactory 
and  economical  in  its  operation.  Some  of  the  machinery,  notably  the 
traveling  crane,  was  originally  too  light  for  the  strain  imposed  upon  it. 
This  has  involved  a  good  many  breakages  and  considerable  cost  for 
repair  and  maintenance. 

The  cost  of  excavating  the  lock  pit  has  been  heavy,  being  nearly 
$93,000  in  all.  This  is  due  in  part  to  the  unfortunate  method  in  which 
it  was  done.  About  all  that  was  accomplished  by  the  contractor  was 
excavation,  and  this  he  did  not  complete.  He  was  paid  for  about 
70,000  cubic  yards  of  earth  at  52  cents  a  cubic  yard.  Most  of  this  was 
the  upper  portion  of  the  excavation,  the  easiest  to  do.  and  which  could 
have  been  done  for  much  less  than  the  contract  price.  In  point  of  fact, 
the  greater  part  of  it  was  subcontracted  for  about  16  cents  a  cubic  yard. 
The  contractor  undertook  to  retain  the  slopes  by  piles  and  sheeting, 
and  undoubtedly  expended  a  good  deal  of  money  in  this  way.  Since 
the  piles  could  have  no  foothold  in  the  rock  and  since  the  excavation 
was  to  be  carried  down  several  feet  into  the  rock,  the  revetment  was  a 
total  failure.  The  revetment  gave  way  by  bulging  and  sliding  out  at 
the  bottom,  which  added  greatly  to  the  cost  of  the  subsequent  excava- 
tion. The  lack  of  room  also  necessitated  a  good  deal  of  rehandling, 
and  as  a  result  76,000  yards  had  to  be  moved  to  make  an  actual  final 
excavation  of  30,000  cubic  yards.  I  think  if  the  United  States  had 
done  the  entire  excavation  from  the  start,  a  saving  of  something  like  40 
per  cent  would  have  been  effected. 

A  very  full  and  careful  reconl  has  been  kept  of  all  the  field  cost  of 
constructing  the  lock  at  Kiverton,  and  a  study  of  the  tables  is  very 
interesting.  These  show  that  the  unit  price  of  earth  excavation  for 
over  100,(^0  cubic  yards  of  earth  was  58^  cents;  that  for  rock  excava- 
tion of  16,000  cubic  yards  the  cost  was  $1 .70;  that  for  3,452  cubic  yards 
of  fine-pointed  masonry  in  place  the  cost  was  $15.26  a  cubic  yard:  that 
for  about  800  cubic  yards  of  rough-pointed  masonry  the  cost  was  $14.44 
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a  cubic  yard;  that  for  about  100  yards  of  rock-face  masonry  the  cost 
was  $13.97  a  cubic  yard;  that  for  coping  it  was  $25.48  a  cubic  yard; 
that  for  about  500  cubic  yards  of  cut-stone  arch  masonry  the  cost  was 
$26  a  yard;  that  granite  quoins  cost  $44.25  a  cubic  yard;  that  rubble 
backing  cost  $8.21  a  cubic  yard;  that  concrete  cost  $8.42  a  cubic  yard, 
and  that  the  average  price  of  26,359  cubic  yards  of  masonry  of  all  kinds 
was  $10.73. 

The  original  estimated  cost  of  the  lock  was  $399,324,  and  its  actual 
cost,  deducting  the  present  useful  value  of  plant  and  material  on  hand, 
was  $412,000,  which,  considering  the  manner  in  which  the  work  was 
done,  first  by  a  failing  contractor  and  finally  by  day  work,  is,  1  think, 
unusuiBilly  close. 

THE  ENTRANCE  TO  THE  LIFT  LOOK. 

Much  study  has  been  given  by  the  assistant  in  local  charge  of  con- 
struction and  by  myself  to  the  subject  of  a  suitable  entrance  to  the 
Eiverton  Lock,  and  much  assistance  and  many  valuable  suggestions 
wer6  received  from  Colonel  Barlow,  the  division  engineer.  A  project 
was  finally  prepared  and  submitted  to  the  Chief  of  Engineers  on  April 
28, 1897.  The  project  was  not  approved,  and  a  Board  of  OflBcers  was 
appointed  to  report  upon  it.  The  report  of  the  Board  is  printed  here- 
with, page  2292. 

This  report  was  approved  by  the  Chief  of  Engineers  June  28, 1897. 
A  drawing*  showing  the  plan  proposed  is  transmitted  herewith,  and  two 
photographs  taken  at  the  en<l  of  the  fiscal  year,  which  show  as  well  as 
can  be  shown  in  photographs  the  present  condition  of  the  lock. 

The  portion  of  the  river  upon  which  the  lock  and  the  proposed  canal 
are  situated  was  visited  during  March,  1897,  by  a  fiood  which  exceeded 
all  previous  records.  The  flood  was  extraordinary  in  that  it  was  purely 
local.  The  river  at  Chattanooga  and  even  as  far  down  as  Decatur  was 
not  excessively  high,  but  the  rnint'all  in  the  vicinity  of  Florence  and 
Eiverton  was  certainly  abnormal.  During  ten  days  the  rainfall  in  this 
vicinity  exceed  13  inches,  and  this  was  discharged  into  the  river  when 
at  an  ordinary  flood  stage.  As  a  result  the  river  on  Colbert  Shoals 
attained  a  height  greater  than  ever  before  known,  being  2^  feet  higher 
at  Eiverton  than  any  previous  record  and  2  feet  at  the  site  of  the  pro- 
posed guard  lock. 

This  flood,  which  of  course  may  be  equaled  in  the  future,  will  neces- 
sitate a  revision  of  the  plans  for  the  upper  lock  and  for  the  embankment 
and  wall  of  the  canal.  Plans  for  the  guard  lock  are  practically  com- 
pleted, but  they  will  be  withheld  until  they  can  be  thoroughly  revised. 
The  flood  of  course  entirely  submerged  the  lift  lock.  Its  approach  was 
foreseen  sufficiently  early  to  permit  the  lock  to  be  filled  gradually  in 
such  a  way  as  to  prevent  a  large  amount  of  earth  from  being  washed 
into  it.  It  was  allowed  to  remain  full  until  after  the  flood  subsided, 
when  it  was  slowly  pumped  out  so  as  to  prevent  an  extraordinary  strain 
firom  being  thrown  upon  the  walls,  due  to  this  first  saturation  of  the 
back  fill,  and  also  to  prevent  excessive  sliding  of  the  earth  which  was 
not  supported  at  the  ends  of  the  lock.  Ko  injury  resulted  to  the  lock 
irom  the  flood,  though  some  loss  occurred  from  the  destruction  of  store- 
houses, of  the  water  tank,  and  from  the  overthrow  of  some  of  the  der- 
ricks. 

This  tremendous  rainfall,  amounting  to  as  much  as  3  inches  an  hour 
on  one  or  two  occasions,  shows  that  careful  study  will  be  necessary  to 

*  Not  printed. 
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devise  proper  plans  for  taking  care  of  the  water  which  must  necessarily 
flow  into  the  canal.  The  watershed  has  been  surveyed  and  it  is  foatid 
that  a  total  drainage  area  of  9,500  acres  mnst  l>e  considered.  The  run-oft' 
from  this  area  during  continued  and  excessive  rains  like  that  of  March, 
1897,  will  be  practically  equal  to  the  total  hourly  rainfall.  This  shows 
that  for  short  periods  of  an  hour  or  two  as  much  as  3,000  cubic  feet  a 
second  must  be  taken  care  of  at  times  when  the  reservoir  formed  by 
the  canal  itself  has  been  completely  filled  by  previous  heavy  rain.  Over- 
flow openings  erpial  in  area  to  a  space  80  by  0  feet  must  therefore  be 
provided.  Ordinary  spillways  will  not  be  available,  because  the  sur- 
face of  the  canal  is  very  much  below  that  of  high  water  in  the  river 
and  the  continuous  levee  necessarily  prevents  the  use  of  them.  Plans 
are  being  considered  for  a  suitable  spillway  just  above  the  lift  lock, 
where  the  canal  crosses  a  small  creek.  It  seems  at  present  best  to  carry 
the  canal  over  the  creek  on  one  or  more  masonry  arches  and  to  provide 
suitable  sluice  gates  at  this  place  to  regulate  the  water  surface  and  to 
discharge  the  excess.  A  very  considerable  amount  of  water  can  be  dis- 
charged through  the  culverts  of  the  lock,  but  of  course  nothing  like 
3,000  cubic  feet  per  second.  l*lans,  however,  lor  taking  care  of  this 
water  will  be  completed  and  submitted  befoie  it  will  be  necessary  to 
commence  the  constrn(;tion  of  the  main  trunk  of  the  canal. 

Attention  is  specially  invited  to  the  very  thorough  and  complete 
report  of  Assistant  p]ngineer  Nelles,  which  is  transmitted  herewith. 
This  report  contains  many  valuable  and  useful  tables,  giving  cost  and 
quantity,  with  reference  to  lock  construction. 

I  think  that  it  will  be  valuable  in  preparing  estimates  for  other  works 
of  this  kind. 

TENNESSEE  RIVER  BELOW  BIVERTON,  ALA.. 

I^his  section  of  the  river,  226  miles  in  length,  is  below  most  of  the 
large  tributaries.  For  this  reason  it  carries  at  all  times  the  greatest 
amount  of  water  found  in  the  river,  and  as  the  width  in  general  is  not 
excessive  and  the  sloi>e  quite  uniform  and  moderate  the  best  naviga- 
tion is  found  here.  Indeed,  for  several  months  out  of  the  year  during 
the  high  water-season,  this  portion  of  the  river  is  navigable  by  the 
largest  classes  of  steamboats  found  on  the  Ohio  and  Mississippi  rivers. 
During  the  low- water  season,  though  no  insurmountable  obstacles  exist, 
navigation  is  possible  only  by  very  light-draft  boats.  For  this  reason 
less  attention  has  been  paid  in  the  past  to  the  improvement  of  this 
portion  of  the  river  than  has  been  given  to  the  portions  above.  Perhaps 
less  attention  has  been  iiaid  to  it  than  the  value  and  importance  of  its 
commerce  required,  for  not  less  than  three-fifths  of  the  entire  business 
on  the  river  and  its  tributaries  is  annually  done  upon  this  section  of 
226  miles. 

For  a  great  many  years  the  only  map  that  existed  of  this  part  of  the 
river  was  the  result  of  a  reconnaissance  made  by  a  United  States  Coast 
Survey  party  in  1864-65,  which  map  was  prepared  for  military  pur- 
poses. This  maj),  while  remarkably  correct  and  accurate  considering 
the  method  of  prei>aring  it,  was  nevertheless  not  sufficiently  in  detail 
to  be  used  as  a  basis  for  plans  for  permanent  improvement. 

The  act  of  Congress  of  August  17,  1894,  authorized  a  survey  of  this 
portion  of  the  river  to  bo  made.  Of  course  the  work  could  only  be  done 
during  the  periods  of  low  water.  In  November,  1894,  a  party  was  in 
the  field  under  the  direction  of  Lieut.  James  F.  Mclndoe,  Corps  of 
Engineers.  This  party  covered  about  38  miles  of  river.  In  August, 
1895,  another  party  was  placed  in  the  field  under  the  direction  of 
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Assistant  Engineer  F.  B.  Williams.  This  party  continued  the  survey 
down  to  Fort  Henry,  about  00  miles  above  Paducah,  Ky.  In  Septem- 
ber, 1896,  the  same  party  again  took  the  field  and  completed  the  survey 
down  to  the  mouth  of  the  river. 

The  work  of  plotting  the  notes  was  carried  on  in  the  office  while  the 
party  was  not  in  the  deld,  and  a  set  of  charts  was  completed  in  April 
of  the  present  year.  The  work  was  plotted  on  sheets  of  heavy  paper 
.  2  by  3  feet,  the  scale  being  1  inch  =  600  feet,  and  a  continuous  map  is 
*  obtainable  by  joining  these  charts.  It  required  63  such  charts  to 
exhibit  the  entire  220^  miles  of  river  from  liivertou,  Ala,  to  Paducah, 
Ky.  A  report  of  the  field  and  office  work  connected  with  the  survey, 
which  has  been  prepared  by  Assistant  Engineer  Williams,  is  transmit- 
ted herewith.  Copies  of  the  charts  are  now  being  made  to  accompany 
the  final  report  on  the  survey  t)  the  Chief  of  Engineers. 

I  am  not  prepared  at  this  time  to  submit  a  complete  project  for  the 
improvement  of  this  portion  of  the  river,  but  a  preliminary  study  of 
the  notes  and  charts,  combined  with  a  personal  reconnaissance,  indi- 
cates that  the  improvements  will  not  be  difficult  or  very  expensive,  and 
that  most  of  the  obstructions  to  navigation  can  be  advantageously 
removed  by  dredging. 

During  the  past  year  I  had  an  excellent  opportunity  to  test  the 
nature  and  extent  of  these  obstructions  in  a  very  practical  manner. 
A  very  large  amount  of  sand  was  needed  at  Riverton,  Ala.,  for  the 
construction  of  the  lift  lock  at  that  place.  Some  sand  had  been 
obtained  by  rail  from  Memphis,  Teun.,  but  the  railroad  rates  were 
excessive,  and  this  method  of  obtaining  sand  did  not  prove  satisfac- 
tory. For  this  reason  I  made  use  of  the  towboat  and  barges  belonging 
to  the  United  States  to  bring  sand  from  Paducah  to  Eiverton.  This 
work  was  done  during  extreme  low  water,  and  six  trips  of  the  towboat 
were  made.  Upstream  tows  of  this  kind  at  low  water  fully  develop 
the  nature  and  extent  of  the  obstructions.  The  master  of  the  towboat 
was  a  pilot  of  long  experience  on  that  portion  of  the  river,  and  by  my 
direction  he  made  a  list  of  the  location,  nature,  and  extent  of  all  the 
obstructions  that  he  encountered.  I  made  a  trip  with  him  on  the  tow- 
boat  and  |)ersonally  verified  the  accuracy  of  his  rei)ort.  I  think  that 
his  report  is  of  sufficient  interest  to  give  it  here.    It  is  as  follows: 

LIST  OP  OBSTRUCTIONS  IIKLOW  RIVKRTON,  ALA.,  ON  THK  TENNE8SKE  RIVER;  THEIR 
NATURE  AND  DISTANCE  APART;  PREPARED  BY  CAPT.  LOUIS  D.  PELL,  MASTER  U.  8. 
STEAMER  LOOKOUT. 

No.  1, — Riverton  Harbor  and  Landing:  River  about  1,000  feet  wide;  flat  and  shal- 
low. Gravel  bottom,  several  gravel  bowlders  or  lumps ;  very  macb  in  tbe  way ;  very 
easily  removed.     Deptb  of  water  about  30  inches  in  channel  left-hand  side  of  river. 

No.  2. — Eastport  (Miss.)  Landing:  One  mile  below  Riverton.  Channel  left  side 
river;  good  water.  Several  snags  agd  logs  in  river  near  landing;  can  be  c:i8ily 
removed. 

No.  3, — Bear  Creek  Shoals:  One  mile  below  Eastport.  Channel  right  side  of 
river;  very  shoal  and  swilt.  Gravel  reef  about  500  feet;  easily  dredged.  Zero 
mark  at  Johusonville,  Tenu,,  makes  26  inches  water  over  these  shoals. 

No,  4. — Channel  left-hand  shore  above  and  below  mouth  of  creek  (Indian) :  Three 
feet  depth  at  zero.  Gravel  bottom,  with  several  bowlders  and  logs,  covering  a  dis- 
tance of  6  miles  to  head  of  Line  Island. 

No,  5, — Head  of  Line  Island,  Alabama:  Channel  right  side  of  river;  jjood  water  at 
low  stage.  Several  gravel  lumps  on  right  side  of  channel  near  head  of  island.  Will 
be  easy  to  dredge. 

No.  6, — Mouth  of  Yellow  Creek:  One  and  one-half  miles  below  Line  Island. 
Channel  left  side  of  river;  good  depth  of  water.  Gravel  bottom.  Several  logs  near 
channel  to  remove. 

No.  7. — Two  miles  below  Yellow  Creek :  Near  middle  of  river  in  deep  water  close 
to  channel,  one  large  gravel  lump ;  can  be  easily  removed. 
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No.  8,  -Good  water  for  the  next  4  mUes  to  Duncaus  Landine.  Qd  right  bank  then 
nre  several  gravel  lumps,  very  much  in  the  way;  can  be  easily  dredged. 

No.  9. — Abont6  miles  good  river  to  head  Big  Bend  Shoals.  At  month  Chambers 
Creek,  on  left  bank,  there  are  several  rook  and  gravel  reefs  on  right  and  several  logs 
and  rock  heaps  on  left  side  of  channel.  Very  flat  and  swift.  Crooked,  with  a  depth 
of  26  inches  with  Johnaonville  gauge  at  zero  mark.  Dredging  and  snagging  will  be 
very  benelicial  here. 

No.  76^.— Hamburg,  Tenn.,  H  miles  below  foot  of  Big  Bend  Shoals:  Channel  left 
side.    Part  of  steamboat  wreck  lower  end  of  landing. 

No.  II. — Very  good  river  to  head  of  Diamond  Island,  6  miles  below  Hamburg. 
Channel  left  side  of  island;  smooth  gravel  bottom;  3  feet  in  channel  when  gauge  at 
Johnsonvillo  is  at  zero.  In  channel  at  head  of  island :  Two  sunken  logs,  easy  to 
remove.  As  you  enter  chute,  wreck  of  Rapidan  is  in  the  way.  Several  snags  and 
logs,  also  several  bunches  of  gravel  lumps,  very  much  in  the  way ;  all  eaay  to  remove. 
Good  river  to  head  of  Wolff  Island. 

No.  i^.— Head  of  Wolff  Island,  5  miles  below  Pittsburg  Landing:  Channel  used  by 
Bteainboats  down  left  side  of  island.  At  Crumps  Landing,  head  of  chute,  water 
deep,  but  very  narrow  and  swift.  There  is  a  gravel  spur  at  landiufr  which  should  be 
removed.  Three  hundred  yards  below  Crumps  Landing  is  a  very  shallow  gravel 
reef;  30  inches  on  same  when  river  is  at  zero.  Halfway  down  island  there  are  two 
gravel  spurs  extending  out  into  channel  which  are  very  dangerous.  Near  foot  of 
island,  one  bunch  of  gravel  rock,  very  much  in  the  way.    All  easily  removed. 

No.  IS. — In  right  hand  bend,  2  miles  below  foot  of  Wolff  Island,  there  is  a  rock 
reef  extending  about  300  feet  out  into  the  river;  at  low  water  it  is  nearly  dry. 
Right  shore  has  more  water  and  would  make  a  better  channel  if  cleaned  out. 

N^o,  i^.— Good  river  for  the  next  6  miles  to  foot  of  Chalk  Bluff;  here  there  is  a 
ledge  or  spur  of  gravel  rock  extending  out  into  the  river  from  left  shore  200  yards. 
About  1  foot  water  on  same  in  low  water.  Very  much  in  the  way  and  dangerous; 
can  be  easily  removed.  Good  river  for  the  next  9  miles,  with  exception  of  two  snags 
in  channel. 

No.  15, — Petticoat  Ripple,  9  miles  below  Chalk  Bluff:  Channel  on  right  shore; 
gravel  bottom ;  swift  and  very  shoal ;  3^  feet  at  low  stage.  Several  logs  in  the  way 
on  right  shore.    Gravel  lump  at  foot  of  bar. 

No.  16. — Swallow  Bluff  Island,  4  miles  below  Petticoat  Ripple:  Channel  down 
left  chute.  Gravel  bottom.  Halfway  down  chute  is  a  gravel  rock  point  which 
should  be  removed.    At  head  of  chute  leaning  timber  should  be  cut  away. 

No.  17. — Head  of  Eagle  Nest  Island,  5  miles  below:  Channel  on  left  shore;  3^  feet 
when  at  mean  low-water  mark.  Current  swift;  gravel  bottom.  Should  remove  logs 
and  snags  at  head  and  foot  of  island. 

No,  18. — Roaches  Bar,  3^  miles  below  foot  of  island:  Channel  right  side,  close  to 
shore.  Timber  and  two  sunken  logs  in  the  way.  Depth  of  channel  at  low  water, 
4  feet. 

No,  19. — Head  of  Beaoh  Creek  Island,  5  miles  below  Roaches  Bar:  Channel  sets 
across  head  of  island,  then  down  leftside;  very  crooked  and  swift.  A  sunken  barge, 
caught  on  a  bunch  of  gravel  rock  in  center  of  channel  between  the  two  bars  at  head 
of  island,  is  very  much  in  the  way.  A  large  rook  at  foot  of  bluff  on  right-hand  shore 
should  be  removed ;  very  dangerous  to  towboats  and  packet  steamers.  Several  snags 
and  breaks  to  left  of  island  should  be  removed.  Leaning  timber  below  Government 
light,  left  shore,  should  be  cut  away  and  the  bank  cleared  of  stumps  and  rooks,  as 
steamers  are  often  carried  against  this  bank  by  the  set  or  draw  of  water,  which  is 
very  hard  here. 

No.  fSO. — Buffalo  Shoals,  1  mile  below  Beach  Creek  Island :  Channel  left  side,  close 
to  shore.  A  gravel  rock  reef  runs  very  close  in  to  left-hand  shore,  making  channel 
very  close  and  narrow;  end  of  reef  should  be  taken  off.  Shore  above  and  below  reef 
should  be  cleared  of  snags,  logs,  etc. 

No.  ^7.— Double  Islands,  2 J  miles  below  Buffalo  Shoals:  Channel  down  right  side; 
good  water,  except  about  300  I'eet  close  to  right  shore  at  foot  of  island.  Leaning 
timber  at  hea<l  aiid  several  logs  and  snags  should  be  removed;  3|  feet  at  low  water. 

No.  22, — Armstrongs  Towhcad,  ^\  miles  below  Double  Islands:  Channel  right  side, 
swift  and  flat.  Several  bunches  of  gravel  rxick  close  to  right  side  of  chann^  should 
be  removed. 

No.  SS. — Month  of  Cedar  Creek,  2  miles  below  Armstrongs:  Channel  right  side; 
gravel  bottom.  Channel  depth,  3^  feet  at  low-water  stage.  Several  logs  right  side 
of  channel,  also  several  logs  and  snags  in  Cedar  Creek  Landing  to  be  removed. 

No.  H. — Webbs  Landing,  right  side  of  river,  4  miles  below  Cedar  Creek:  Gravel 
bar  formed  in  lower  edge  of  landing.  Bar  about  400  feet  long;  gets  dry  when  there 
is  5  feet  in  channel ;  should  be  drectged;  very  troubles<ime  to  steamers. ' 

No.  j?5.— Beach  River  Bar,  1^  miles  below  Webbs:  Flat  gravel  bottom,  about  600 
feet  wide;  3i-foot  depth  at  low  stage  of  water. 

No.  £6, — Perry ville,  Tenn.,  reach :  Very  good  water  to  head  of  Densons  Island. 
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Two  snags  in  ohannel  joet  below  landing  at  Perry  villo.  At  Elk  Landing,  a  short 
distance  from  Perry  ville,  there  are  a  few  rocks  jast  under  water,  which  have  sunk 
one  and  injured  several  steamers;  they  should  be  removed. 

No.  f7.-— Densons  Island,  1  mile  below  Elk:  Channel  right  chute,  very  swift  and 
narrow.  Channel  runs  close  in  to  shore  and  at  head  of  chute  current  sets  in  hard 
on  shore,  making  it  very  dangerous,  as  the  right  shore  is  lined  with  fallen  trees  and 
stumps.  The  bank  should  be  protected  in  some  manner,  as  it  is  cutting  very  fast. 
Chute  should  be  cleared  from  head  to  foot. 

No.  £8,— 'Good  river  for  14  miles  to  mouth  of  Duck  River:  Channel  left  side;  good 
water.  At  head  of  bluff  opposite  mouth  of  river  there  is  a  gravel  spur ;  end  should 
be  dredged  off. 

No.  £9.— Bead  of  Rookport  Island^  2  miles  below  mouth  of  Duck  River :  Channel 
rlKht  side;  smooth,  gravel,  and  straight;  3i  feet  depth  at  low  water. 

Ab.  SO. — Foot  of  Rockport  Island,  opposite  Rockport  Landing:  Channel  right  side 
of  river;  gravel  bottom,  very  shallow  and  swift;  about  300  feet  over  reef;  can  be 
easily  dredged.    This  bar  is  the  shoalest  water  below  Big  Bend  Shoals. 

No.  SI. — Duck  River  Sucks,  foot  of  bluff,  l\  miles  below  Rockport :  Good  water 
left  side  of  river,  but  very  crooked  and  narrow.  At  foot  of  blun  there  is  a  rock 
spur  extending  out  for  some  200  feet,  making  channel  so  crooked  as  to  be  very  dan- 
gerous for  boats.  Spur  should  be  dredged  from  left  shore  to  outside  edge  of  same : 
along  the  blnff,  above  the  sucks,  the  leaning  timber  should  be  cut  and  all  logs  and 
snags  removed. 

No.  S2. — ^Thompsons  Point,  500  yards  below  Sucks:  There  is  a  gravel  rock  reef 
extending  100  yards  out  into  the  river  from  left  shore;  should  be  dredged. 

No.  SS.— One  mile  below  Thompsons  Point:  In  middle  of  channel  there  is  a  bold 
break  which  I  think  is  a  concrete  gravel  Inmp;  it  can  be  hit  in  low  water. 

No.  S4. — Very  good  water  for  the  next  5  miles,  to  Jfthnsonville,  Tenn. 

No.  So. — ^Johnsonville,  Tenn. :  There  is  aH  obstruction  in  center  of  outside  span  of 
draw — think  it  is  rocks  left  there  while  repairing  the  bridge  some  two  years  ago. 
Johnsonville  Harbor  is  very  shoal;  difficult  for  steamboats  to  get  in  and  out  at  land- 
ing in  low  water.  I  think  by  dredging  a  channel  down  the  right  shore  below  Ele- 
vator, past  the  noint  of  Creek  Bar,  would  make  good  water  and  a  nermanent  channel. 

No.  56.— Heaa  of  Reynoldsburg  Island,  3  miles  below  Johnsonville,  Tenn. :  Channel 
on  left  side;  swift  water,  gravel  bottom;  4-fout  stage  at  low  water.  At  foot  of  left- 
hand  bend  there  is  a  rock  point  which  extends  out  into  the  river  about  100  feet;  very 
much  in  the  way;  has  caused  a  great  deal  of  damage  to  tows.  Deep  water  above 
and  below  this  point. 

No  57.— One  mile  below  foot  of  Reynoldsburg  Island :  In  middle  of  river  is  a  pile 
of  gravel ;  easy  to  remove. 

No.  S8. — Green  Bottom  Bar,  2  miles  below  foot  of  Reynoldsburg :  Channel  on  right 
side  of  river;  very  narrow  and  swift.  Timber  on  shore  should  be  cut  away,  and 
channel  for  a  distance  of  about  100  feet  at  foot  of  bar  should  be  dredged ;  several 
logs  that  should  be  removed. 

No  S9. — Turkey  Island,  4  miles  below  Green  Bottom:  Channel  down  right  chute; 
channel  crooked  and  narrow ;  chute  full  of  gravel  rocks.  All  rocks  on  lelt  of  chan- 
nel should  be  removed.    Channel  depth  in  chute,  5  feet  at  low  water. 

No.  40. — Head  of  White  Oak  Island,  H  miles  below  Turkey  Island:  Channel  left 
chute ;  gravel  bottom ;  narrow  and  swift.  A  gravel  lump  at  head  of  chute  on  left 
is  very  much  in  the  way ;  should  be  dredged.  The  timber  and  logs  below  the  Gov- 
ernment light  should  be  cleared  away. 

No.  41. — Hurricane  Islands,  6  miles  below  White  Oak :  Channel  down  right  side ; 
good  water;  narrow;  gravel  rocks  loft  of  channel  in  middle  of  chute;  can  be  easily 
dredged. 

No.  4$. — Leatherwood  Shoals,  2  miles  below  Hurricane :  Channel  starts  down  left 
shore  to  Government  light,  then  crosses  under  bar  to  right-hand  shore;  about  mid- 
dle of  crossing  there  is  a  gravel  reef  about  100  feet  wide  which  causes  boats  a  great 
deal  of  trouble ;  it  can  be  easily  dredged ;  3  feet  at  low  water. 

No.  4S. — Head  of  Sandy  Island,  2  miles  below  Leatherwood:  Channel  is  on  right 
side,  with  a  depth  of  4  feet ;  very  crooked  and  swift ;  gravel  bottom.  On  right  shore 
there  are  several  logs  and  snags;  one  pile  of  gravel  rock  to  left  and  three  or  four 
piles  of  gravel  lumps  to  right  of  channel  at  head  of  chute  should  be  removed ;  also 
one  narrow  gravel  reef  on  right  shore,  about  halfway  down  chute,  should  be 
dredged;  channel  depth,  4  feet  at  low  water. 

No.  44. — Mouth  of  Sandy  Landing,  3  miles  below  Sandy  Island :  Landing  on  left 
shore.    It  should  be  dredged  and  all  logs  removed. 

No.  45. — Panther  Creek  Island,  8  miles  below  mouth  of  Sandy:  Channel  right- 
hand  chute.  Depth,  3  feet  at  low  water.  Very  narrow,  shallow,  and  swift;  should 
be  dredged.    At  head  and  foot  of  bar  right  hand  shore  cleared  of  logs  and  stumps. 

No.  46. — McCuUochs  Bar,  3  miles  below  Panther  Creek  Island :  Channel  at  head 
of  bar  starts  f^om  Government  light  on  right  shore,  crosses  reefs  diagonally  to  lei^ 
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Hhore,  going  iu  at  tbo  head.  Tho  reef  shonid  l)e  dredged.  There  is  a  wreck  of  an 
old  barge  at  head  of  bar,  opponite  Government  light,  which  shoald  be  removed.  At 
foot  of  bar,  to  the  right  of  channel,  there  are  some  gravel  bowlders  which  shonUl  be 
dredged;  3i  feet  at  low  stage  of  wati^r. 

No.  47, — Blood  River  Island,  3^  miles  ]>elow  McCullocks  Bar:  Channel  right  side 
of  island;  good  water;  gravel  bottom.  Chnte  has  several  gravel  lumps  in  it  that 
shonid  be  removed. 

No.  18. — Newbnrg  Landing,  Kentucky,  8  miles  below  Blood  River  Island:  Left 
shore,  this  landing  is  very  flat;  should  be  dredged  to  a  S^foot  stage  at  low  water. 

No.  49. — Highland,  Ky.,  4^  miles  below  Newburg,  Ky. :  A  very  bad  place  in  low 
water.  Channel  down  left  shore;  very  close  and  swift.  Two  gravel  lumps  on  right 
of  channel  and  logs  down  the  shore  on  left  side  make  this  a  dangerons  place.  Can 
be  easily  dredged;  channel  depth,  4  feet  at  low  water. 

No.  50, — Penticost  Towhead,  one-half  mile  below  Highland:  Channel  now  leaves 
left-hand  shore  and  goes  ont  past  the  foot  of  towhead,  then  back  to  left-hand  shore. 
There  is  good  depth  of  water  down  left-hand  shore.  I  think  channel  shonid  and 
con  Id  be  made  go  down  left  shore.  There  are  several  gravel  lumps  to  remove  to 
accomplish  this. 

^0.  51.— Widow  Reynolds  Bar,  5  miles  below  Penticost  Towhead :  Channel  right 
side;  smooth  gravel  bottom;  shoal  for  one-half  mile;  depth  of  channel^  3^  feet  at  low 
water.    One  large  log  to  left  of  channel  to  be  removed. 

No,  52. — To  the  right  of  channel,  about  one-half  mile  below  Reynolds  Bar,  there  is 
an  old  wreck  of  a  steamboat;  very  much  in  the  way;  should  be  removed.  Iron  ton 
Landing,  just  opposite  the  wreck,  should  be  dredged  ont  to  3|-foot  depth  at  low 
water. 

No,  55.~Gpubb  Towhead,  7  miles  below  Reynolds  Bar:  Channel  should  be  dredged 
lightly  down  left  shore  for  a  dintance  of  800  feet  to  a  false  point,  just  above  Govern- 
ment light.  At  this  point  there  is  a  gravel  rock  spur  extending  out  from  left  shore 
abon  1 75  feet,  and  j ust  opposite  is  a  wreck  of  a  barge.  Steamboats  have  to  go  between 
them,  and  it  is  a  very  narrow  channel;  the  wreck  should  be  removed  and  the  rock 
point  cut  away.  Just  below  Government  light,  down  left  shore,  is  a  reef  of  rocks 
extending  to  edge  of  channel  which  should  be  removed. 

No.  5^.— Birmingham,  Ky.,  on  left  shore  at  foot  of  Grubbe  Towhead:  Could  be 
mnde  a  good  landing,  as  it  is  gravel  bottom  and  would  be  easy  to  dredge. 

No.  J5.— Head  of  Twenty-Seven  Mile  Island,  4  miles  below  Birmingham,  Ky. : 
Channel  is  on  left  side  of  island,  very  shallow,  swift,  and  full  of  gravel  lumps.  This 
place  has  been  the  cause  of  much  delay  and  expense  to  steamers.  All  lumps  should 
be  dredged  out,  timber  cut,  and  logs  removed  down  left-hand  shore  1,000  feet  above 
and  below  the  Government  light;  then,  perlinps,  it  would  become  a  good  channel. 

No.  56. — Foot  Three-Mile  Island :  There  is  a  narrow  gravel  reef  about  100  feet  wide ; 
gets  very  shallow  in  middle  of  river.  Should  be  dredged  to  a  3i-foot  depth  at  low 
water. 

No.  57. — Foot  of  Twenty-Seven  Mile  Island:  Channel  is  on  left  shore,  swift  and 
shallow;  gravel  bottom,  with  gravel  ock  spurs  extending  ont  from  left  shore;  chan- 
nel depth  at  low  water,  3  feet. 

No.  58. — The  timber,  logs,  Btumps,  etc.,  on  the  left  shore  above  and  below  the  C. 
O.  &  S.  W.  R.  R.  Bridge  shonid  bo  cleared  off  for  a  distance  of  600  feet  each  way. 

No.  59. — In  middle  of  river  one-half  mile  below  railroad  bridge  is  the  wreck  of  a 
coal  l)arge  which  should  be  taken  out  and  the  lumps  formed  by  it  dredged  out; 
channel  depth  down  middle,  3\  feet  at  low  water. 

AT).  6^.— Head  of  Little  Chain,  fi  miles  below  bridge:  Channel  down  left  shore, 
gravel  bottom.  There  are  two  sunken  coal  boats  at  he.ad  of  bar  which  should  be 
removed  aud  gravel  lumps  formed  dredged  away. 

No.  61. — Foot  of  Little  Chain:  Left  shore  should  be  cleared  of  timber  and  lojfs, 
also  several  large  gravel  bowlders  to  right  of  channel  taken  out.  On  left-hand  point 
there  is  a  gravel  spur  which  should  be  dredged  off. 

No.  62. — One  mile  below  Little  Chain:  In  the  middle  of  the  river  opposite  the 
mouth  of  Guess  Creek  there  are  several  gravel  lumps  which  should  be  dredged. 

No.  63.— Big  Chain :  Channel  down  middle  of  river  through  gap  in  rocks.  There 
are  two  rocks  on  the  left-hand  side  that  shonid  be  taken  out. 

No.  64.— LowoT  Crossing  Big  Chain :  This  place  has  caused  a  great  deal  of  trouble 
and  expense  by  steamers  and  rafts  running  aground  on  lower  left-hand  bar.  I  would 
suggest  that  a  spur  dam  be  run  from  left-hand  shore  300  yards  below  Government 
light  out  into  the  river  200  yards.  I  think  this  would  keep  the  water  from  drawing 
down  onto  left  or  lower  bar. 

No.  65, — Head  of  Tennessee  Island,  14  miles  below  Big  Chain,  mouth  of  Tenneesee 
River :  Channel  crosses  above  head  of  island.  Several  breaks  here  which  I  think 
are  logs  and  gravel  rock ;  light  dredging  is  needed  here.  Channel  depth  at  low 
water  is  3^  feet. 

JV^o.  Gfi.— Paducah,  Ky.,  Harbor:  Good  water  from  wharf  to  city  limits.  Several 
breaks  which  are  parts  of  sunken  rafts  and  wrecks. 
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It  is  seen  that  he  notes  sixty-six  different  obstructions.  Tlieir  loca- 
tion is  certainly  accurate  and  their  extent  and  character  arc  doubtless 
generally  so.  Ilis  remarks  as  to  the  manner  and  ease  of  removing  these 
obstructions  are  perhaps  not  altogether  correct,  as  these  are  matters 
with  which  he  is  not  expected  to  be  familiar,  but  it  is  sufliciently  evident 
that  snagging,  removing  of  wrecks,  and  dredging  will  be  the  principal 
methods  adoi)tcd  in  improving  tliis  portion  of  the  river.  The  Unite<l 
States  has  no  dredging  plant  suitable  for  this  work.  A  very  powerful 
dipper  dredge,  ca])able  of  handling  cemented  gravel  and  other  hard 
material,  is  needed,  and  it  should  be  x)rovided  witli  suitable  dump  scows 
for  the  removal  of  the  excavated  material.  Such  a  plant  will  cost  not 
less  than  $30,000,  and  the  funds  on  hand  are  not  sufficient  to  justify  its 
purchase.  It  is  my  intention,  with  the  approval  of  the  Chief  of  Engi- 
neers, to  hire  a  dredging  plant,  if  a  suitable  one  can  be  found,  and  keep 
it  at  work  ^uOiciently  long  to  test  the  value  and  efficiency  of  dredging 
as  a  means  of  improvement. 

REMOVAL  OF  SNAGS  AND  OTHER  OBSTRUCTIONS. 

Some  snagging  work  was  done  during  1894  and  1895,  a  hired  der- 
rick boat  and  towboat  being  employed  for  this  purpose.  In  1896  a 
towboat  was  purchased  for  the  United  States  and  the  construction  of  a 
snagging  barge  was  commenced.  This  barge  was  designed  after  careful 
study  of  snag  boats  used  in  the  Vicksburg  district.  It  is  a  barge  100 
feet  long,  30  feet  wide,  and  of  5  feet  depth  of  hold.  It  has  cabin  accom- 
modations for  17  men.  It  has  a  gallows  frame  equipped  with  a  simple 
whip  and  double  purchase  and  triple  blocks.  Its  power  is  obtained  by 
two  No.  E  Providence  steam  capstans,  having  double  C  by  8  inch  engines. 
Steam  is  sup|)lied  by  a35-horsepower  return  tubular  boiler.  The  latter 
also  supplies  steam  for  a  high  duty  pump  having  a  14-inch  steam  and  a 
6-inch  water  cylinder  and  12-inch  stroke.  The  barge  is  i)rovided  with 
four  spuds  to  hold  it  in  position.  This  barge  was  not  completed  in  time 
to  be  used  during  the  low  water  season  of  1896.  The  delay  was  due  to 
the  slow  delivery  of  materials  required  for  its  construction.  It  is  now 
ready  and  thoroughly  equipped,  and  is  waiting  at  Kiverton  until  the 
work  hereafter  to  be  described  at  Livingston  Point  is  completed,  which 
will  be  about  the  6th  of  July.  It  will  then  be  taken  by  the  U.  S.  tow- 
boat  fjool'ont,  and  during  the  entire  low-water  season  will  be  employed 
in  the  removal  of  snags  and  wrecks. 

Leaning  and  overhanging  trees  have  always  been  very  serious  obstruc- 
tions to  navigation  upon  this  portion  of  the  river.  To  remove  them  a 
party  of  laborers  under  the  direction  of  a  foreman  was  taken  upon  a 
quarterboat  in  December,  1896,  to  work  over  the  entire  river  for  the 
removal  of  such  obstructions.  Nine  thousand  and  thirteen  leaning 
trees  were  cut  and  199  trees  were  trimmed  and  26  snags  removed  from 
the  channel;  thus  clearing  87,762  linear  feet  of  bank.  This  improve- 
ment aflibrds  great  relief  to  navigation,  particularly  in  the  narrow 
chutes  and  in  the  vicinity  of  the  regular  landings. 

The  total  amount  expended  on  this  portion  of  the  river  during  the 
present  fiscal  year,  including  the  cost  of  the  survey  and  plant,  was 
$25,239.17. 

LIVINGSTON  POINT,   KENTUCKY. 

Livingston  Point  is  a  narrow  strip  or  tongue  of  land  lying  between 
the  waters  of  the  Ohio  and  Tennessee  rivers,  just  above  the  mouth  of 
the  latter  stream.  This  point  and  two  small  islands  below  it  form  the 
harbor  of  Paducah,  and  by  iheir  position  prevent  the  ice-bearing  cur- 
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rent  of  the  Ohio  from  entering  the  harbor,  which  is  supplied  with  the 
warmer  waters  of  the  Tennessee,  flowing  from  a  southern  latitude  and 
rarely,  if  ever,  troubled  by  ice. 

The  currents  of  the  two  streams  are  parallel  for  about  a  mile  on  either 
side  of  Livingston  Point,  and  the  Ohio  River  was  rapidly  encroaching 
upon  this  narrow  barrier.  The  Tennessee  River  does  but  little  damage. 
Near  the  extreme  end  of  the  point  the  Ohio  had  washed  through  at  high 
water. 

Allotments  from  the  appropriations  for  improving  Tennessee  River 
below  Chattanooga,  to  be  used  at  Livingston  Point,  Kentucky,  at  the 
mouth  of  said  river,  have  been  made  as  follows: 

Act  of  September  19, 1890 $25,000 

Actof  Juy  13.  1892 ;.     25,000 

Act  of  August  17, 1894 25,000 

Total 75,000 

A  survey  of  Livingston  Point  was  made  in  December,  1890,  and, 
based  upon  the  data  thus  obtained,  a  project  for  its  preservation,  with 
an  estimate  of  $180,000,  was  submitted  January  12, 1891,  to  the  Chief  of 
Engineers,  which  was  approved  by  the  Secretary  of  War  on  the  16th* 
of  the  same  month. 

As  stated  in  the  Report  of  the  Chief  of  Engineers,  1891,  page  2256 — 

The  plan  of  improvement  adopted  for  preBerving  this  point  from  destruction 
consists  in  covering  the  wearing  slopes  with  a  revetment  of  stone  and  brush,  carried 
well  down  the  bank  below  the  water  surface,  supplemented  by  a  pile  and  stone  dike 
along  the  crest  of  the  weakest  j^ortion  of  the  line,  where  the  current  of  the  Ohio 
has  already  cut  through  at  high  stages  of  the  river,  the  object  of  both  works  being 
to  hold  in  its  present  position  the  land  now  existing,  and  to  cause,  if  possible,  a 
further  deposit  of  sediment  on  the  Tennessee  side  of  the  dike,  which,  from  the  present 
indications,  is  likely  to  occur. 

The  revetment  of  stone  and  brush  is  specially  needed  on  the  Ohio  side  and  will  be 
but  sparingly  rec^uired  on  the  Tennessee  side.  It  will  be  carried  well  below  low 
water,  where  it  will  consist  of  brush  weighted  down  with  stone,  in  altemat-e  layers. 
From  low  water  to  foot  of  dike  broken  stone  will  be  carefully  placed. 

The  amount  expended,  including  outstanding  indebtedness,  to  the 
close  of  the  fiscal  year  ending  June  30,  1896,  was  $55,136.05,  which  has 
secured  the  completion  of  the  dike  on  the  Ohio  side,  across  the  '^  wash- 
out" near  the  extremity  of  the  point,  for  a  distance  of  660  feet,  and  the 
protection  of  the  bank  for  a  length  of  2,330  feet,  extending  632  feet 
above  the  dike  and  1,038  below  it,  the  average  width  being  47  feet,  all 
the  work  being  done  on  the  bank  facing  the  Ohio  Kiver,  so  as  to  protect 
at  once  the  low  part  of  the  exposed  strip  or  "  point,"  which  was  in  danger 
of  washing  away.  The  work  under  contract  for  the  shore  protection  of 
the  Ohio  bank  of  Livingston  Point,  by  building  a  revetment  of  brush 
and  stone  riprap,  was  carried  on  in  December,  1892,  and  from  April  to 
September,  1893,  9,092  cubic  yards  of  stone,  at  $1.23  per  cubic  yard, 
and  274  cords  of  brush,  at  94  cents  per  cord,  being  used,  at  an  aggregate 
cost  of  $8,979.90.  This  contract  was  completed  and  terminated  Novem- 
ber 9,  1893,  in  accordance  with  its  terms. 

During  an  examination  of  Livingston  Point,  in  July,  1893,  it  was  found 
that  unusually  heavy  ice  and  high  water  had  greatly  injured  the  point 
by  causing  the  wearing  away  of  the  Tennessee  bank  to  an  alarming 
extent.  It  was  recommended  that  the  Tennessee  bank  be  also  suitably 
protected  by  stone  riprap.  This  work  was  approved  and  authorized  to 
be  done  by  hire  of  service  and  purchase  of  materials  in  open  market. 
During  the  months  of  August  and  September,  1893,  and  January,  1894, 
9,116.48  cubic  yards  of  stone  was  placed  as  riprap  protection  to  the  Ten- 
nessee bank,  at  a  cost  of  $1.23  per  cubic  yard,  $11,213.26. 

In  order  to  determine  what  further  work  was  necessary  for  securing 
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Livingston  Point,  a  survey  was  anthorized  by  letter  of  the  Chief  of 
Engineers  dated  November  21, 1895. 

A  party  was  in  the  field,  under  Assistant  Engineer  D.  W.  Church, 
from  December  9  to  19, 1895,  and  made  a  careful  survey,  covering  9^ 
miles  on  the  Ohio  Eiver  and  3  miles  on  the  Tennessee.  A  comparison 
of  the  partial  sections  taken  around  Livingston  Point  with  those  taken 
in  1893  shows  that  no  important  change  has  taken  place.  The  stone 
revetment  which  covers  Livingston  Point  for  a  length  of  about  3,000 
feet  from  its  lower  end  was  in  fairly  good  condition  and  no  trace  could 
be  found  of  the  break  reported  in  March,  1895.  Some  repairs  are  needed 
where  the  stone  has  becm  displaced  in  the  revetment  and  where  a  pile 
is  broken  in  the  dike.  The  owner  of  Tennessee  Island  reported  that 
the  bank  at  the  head  of  the  island  receded  at  the  rate  of  20  feet  per 
year. 

The  revetment  on  the  Ohio  side  of  Livingston  Point  has  been  repaired 
and  strengthened  during  the  present  fiscal  year  by  the  addition  of  6,000 
tons  of  riprap.  The  stone  selected  was  a  heavy  limestone,  and  was 
purchased,  delivered  on  United  States  barges,  by  circular  letter  in 
the  usual  manner.  The  U.  S.  towboat  Lookout  was  used  to  tow 
the  stone,  and  a  party  of  laborers  was  employed  at  Livingston  Point 
to  unload  and  distribute  it.  It  was  found  that  during  the  recent  high 
water  a  current  had  flowed  across  the  point  at  two  places  in  such  a  way 
as  to  form  broad  and  shallow  channels  about  3  or  4  feet  in  depth,  which 
if  permitted  to  remain  would  doubtless  materially  increase  and  finally 
cut  oflt'  the  point  To  prevent  further  injury,  levees  were  constructed 
across  these  low  places  and  given  a  height  equal  to  that  of  the  general 
crest  of  the  point.  These  levees  were  protected  by  a  pavement  of  stone. 
Four  hundred  linear  feet  of  levee  was  thus  constructed,  and  6,500  square 
feet  of  paving  was  required  to  cover  it.  It  is  thought  that  the  point 
is  now  in  very  good  condition,  but  work  of  this  kind  demands  constant 
waiting  and  frequent  repairs. 

The  amount  expended  during  the  fiscal  year  at  Livingston  Point, 
including  outstanding  indebtedness,  was  $7,173.10. 


THE  U.   S.  BTEAMEB  COLBERT. 

The  general  towboat  used  in  this  district  has  been  in  commission 
during  the  entire  year.  It  has  run  5,080  miles  and  consumed  13,913 
bushels  of  coal,  or  at  the  rate  of  2f  bushels  per  mile  run.  It  has  made 
44  trips,  towed  45  barges,  assisted  1  steamer  in  distress,  and  has 
removed  2  snags  from  the  channel.  Its  hull  is  at  present  in  a  very  bad 
condition.  It  will  be  docked  during  the  coming  low-water  season  and 
the  necessary  repairs  made. 

APPROPBIATIONS. 


March  2, 1827 $200.00 

August  30, 1852 50,000.00 

June  9,1860 1,350.00 

June  12,1860 1,406.94 

July  25, 1868 85,000.00 

April  10,1869 5,095.00 

July  11, 1870 80,000.00 

June  10, 1872 50,000.00 

March  3, 1873 100,000.00 

June  23,1874 100,000.00 

March  3,1875 360,000.00 

August  14,1876 255.000.00 

JuneJS,  1878 300,000.00 

March  3,1879 210,000.00 

June  14, 1880 300,000.00 


March  3, 1881 $250,000.00 

August  2,1882 250,000.00 

August  7,1882 3.970.18 

July  5,1884 350; 000.00 

August  5, 1886 262,  500. 00 

August  11, 1888 250.000.00 

September  19, 1890 475, 000. 00 

Maroh  17, 1891  (transfer  set- 
tlement)    3.91 

July  13, 1892 600,000.00 

August  17,1894 400,000.00 

Junes,  1896 50,000.00 

Total 4,689,526.03 
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Money  statement 

July  1,1896,  balance  unexpendod $473,165.23 

June  30, 1897,  amount  expended  during  fiaeal  year 221, 853. 63 

July  1, 1897,  balance  unexpended 251,311.60 

Jnly  1, 1897,  on tsandiug  liabilities $14, 614. 03 

Julv  1, 1897,  amount  covered  by  uncompleted  contracts 19, 500. 00 

31,114.03 

July  1, 1897, balance  available 217,197-67 

"Amount  (estimated)  required  for  completion  of  existing  project 5,362,939.81 

Amonut  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1899 2,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  of  propotala  for  excavating  entrance  to  lift  lock  at  Colbert  Shoale  Canal,  Alabama, 
received  and  opened  June  16,  1897,  by  Capt,  Van  C,  Kingman,  Corps  of  Kngineera. 


No. 


K«m6  and  address  of  bidder. 


Win.  A.  Kirk,  Madison,  Ind 

I.  V.  Hoag,  jr.,  Pittabure,  Pa 

T.  B.  Redmond  &.  Co.,  CTiattanooga,  Teiin. 

TV.  M.  Buchanan,  Kiverton,  A]a 

John  B.  Neelv,  Chattanooga,  Tenn 

Fred  H.  Allison,  Knox vi lie,  Tenn 


Totnl 


ivace 

per  cubic 

JTfcrd. 

for  75.000 
cabic 
yards. 

CmU. 

50 

$37,500 

90 

74,250 

45 

33,750 

38 

28.500 

26 

alO.fjOO 

27 

20,250 

a  Lowest  bid. 

The  bid  of  F.  H.  Allison  wiw  received  by  telegraph  tis  follows: 
"  Unexpectodly  absent  yesterday.     Upon   my   return  to-day  find  your  blanks. 
P^orms  being  too  late  to  mail  bid,  1  hereby  ngree  to  furnish  all  plant  and  labor  and 
do  excavation  for  entrance  lilt  lock,  Colbert  iShoals  Canal,  Alabama,  at  27  cents  per 
cubic  yard,  according  to  your  speci  float  ions,  and  give  surety  or  individual  bond. 

"Fred  H.  Allison." 
Amount  available,  $150,000. 

SURVEYS. 

The  mouth  of  the  Tennessee  River. — By  direction  of  the  Secretary  of 
War  and  in  compliance  with  the  provisions  of  section  9  of  the  river 
and  harbor  act  of  June  3, 189(3,  a  report  was  submitted  for  the  mouth 
of  the  Tennessee  Eiver,  Kentucky.  No  special  survey  was  deemed 
necessary,  because  a  survey  liad  been  made  covering  the  ground  in 
1895,  and  the  general  survey  of  the  river,  which  was  completed  in  1896, 
also  included  the  mouth  of  the  river. 

A  report  was  submitted  to  tlie  Chief  of  Engineers  dated  March  20, 
1897.  No  special  improvement  was  considered  necessary  at  this  local- 
ity. This  repoit  was  published  in  House  Doc.  No.  19,  Fifty-fifth  Con- 
gress, first  session,  and  is  printed  lierewith  as  Appendix  B  B  o. 

SURVEY  OF  TENNESSEE   RIVER  AT   CHATTANOOGA,  TENN. 

In  January,  1897.  the  Chamber  of  Commerce  of  the  city  of  Chatta- 
nooga, by  its  president,  addressed  a  letter  to  the  Chief  of  Engineers 
asking  him  to  uuthorize  a  survey  to  be  made  of  a  portion  of  the  water 
front  of  the  city  of  Chattanooga,  about  1,000  feet  in  length,  which 
belonged  to  the  city,  and  which  it  was  thought  might  be  improved  for 
the  public  use.  This  communication  was  referred  to  me  by  the  Chief 
of  Engineers,  and  in  reply  it  was  stated  that  by  utilizing  a  portion  of 
the  crew  and  the  boats  belonging  to  one  of  the  United  States  towboats 
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when  it  happened  to  be  in  port,  the  survey  could  be  made  without 
appreciable  cost  to  the  United  States.  It  was  accordingly  authorized; 
but  it  was  not  until  the  early  part  of  June  that  a  Government  boat 
happened  to  be  in  port  at  a  time  when  the  stage  of  the  river  was  suffi- 
ciently low  to  permit  the  survey  to  be  made.  It  was  then  made  by  a 
detail  from  the  officers  and  crew  of  the  towboat  Colbert;  Assistant 
Engineer  P.  B.  Williams  did  the  instrumental  work.  A  plat  was  pre- 
pared exhibiting  the  results  of  the  survey  and  was  transmitted  to  the 
president  of  the  Chamber  of  Commerce  on  the  21st  of  June.  It  is 
believed  that  it  contained  the  desired  information. 

The  report  of  Assistant  Engineer  Williams  relating  to  this  survey  is 
transmitted  herewith. 


REPORT  OF  MR.   R.  R.  THACHER,   ASSISTANT  ENGINEER. 

Lenoir  City,  Tenn.,  June  7, 1897, 

Captain:  I  have  the  honor  to  suhmit  the  foUowing  report  on  operations  on  the 
Tennessee  River  above  Chattanooga,  Tenn.,  for  the  tiseal  year  ending  Jane  30,  1897: 

At  the  close  of  the  last  tiseal  year  work  was  in  progress  at  Caney  Creek  iShoals. 

The  force  was  employed  in  quarrying  stone  for  dams  and  building  two  steam- 
derrick  boats. 

Channel  excavation  was  resumed  on  September  3,  1896,  with  one  No.  5  Rand 
steam  drill,  mounted  on  our  drilling  raft,  and  two  steam-derrick  boats.  Work  in 
channel  suspended  on  November  29,  1896. 

Much  difficulty  was  encountered  while  drilling,  owing  to  a  deposit  of  sand  left  by 
the  high  water  of  the  winter  before.    Frequent  rises  also  retarded  the  work. 

The  excavation  was  begun  at  the  new  "Crossing,"  working  on  downstream  to  the 
''Rock-pUe,"  removing  reef8,  logs,  snags,  and  loose  rook,  attaining  a  channel  200 
feet  in  width,  with  depth  of  3  feet. 

Distance  worked  over  by  channel  party  was  200  by  10,000  feet.  Cubic  yards  exca- 
vated, 2,781.  Buoys  were  placed  at  intervals  along  the  channel,  and  white  targets 
S laced  on  the  bank  to  indicate  the  channel  and  new  '*  Crossing."  Longitudinal  Dam 
o.  3  was  lengthened  out  420  feet  downstream  and  to  the  lower  end  was  constructed 
a  check  <lam  80  feet  long. 

The  main  reef  at "  Rock-pile  "  was  padded  with  stone,  making  a  low  check  dam  877 
feet  long  to  replace  the  water  that  had  been  taken  from  the  channel  by  the  removal 
of  the  reefs  above. 

The  bar  at  the  head  of  the  shoals,  composed  of  bowlders  and  gravel,  was  partly 
removed  by  the  aid  of  the  Lancaster  grapple  added  to  the  plant  last  fall  but  received 
too  late  to  be  given  a  fair  trial.    Also  80  cubic  yards  was  removed  from  Dam  No.  1. 

Work  at  Caney  Creek  Shoals  was  suspended  on  December  17,  1896,  for  the  winter. 
Fleet  was  towed  to  Lock  6,  Muscle  Shoals  Canal,  by  U.  8.  steamers  Long  and  Colbert ^ 
where  it  remained  during  the  winter  undergoing  the  following  repairs: 

Steamer  Long:  Lengthened  out  15  feet;  model  bow  added;  cabin  put  on  upper 
deck;  recalked  and  painted. 

Two  qnarter  boats:  Hulls  overhauled,  calked,  and  painted. 

Two  quarter  boats  repainted. 

Four  stone  barges:  Hulls  repaired,  recalked,  decked,  and  painted. 

Two  derrick  boats  recalked  and  painted,  and  other  minor  repairs. 

The  fleet  was  taken  in  tow  on  April  28, 1897,  by  the  U.  8.  steamer  Colbert  and  towed 
to  Lenoir  City,  Tenn.,  there  to  await  the  arrival  of  the  U.  8.  steamer  Long,  that  is 
andergoing  repair  at  Lock  6,  Muscle  Shoals  Canal. 

The  following  is  the  principal  work  done  at  Caney  Creek  Shoals  during  the  fiscal 
year: 


Stone  quarried cubic  yards . .  3, 225 

Karth  stripped  (quarry) do 800 

Stone  placed  in  dams do 3,738 

Stone  placed  in  riprap do 1, 181 

Loose  rock  excavated  from  chan- 
nel   cubic  yards . .       140 

Solid  rock  excavated   from   chan- 
nel   cubic  yards..  2,781 

Respectfully  submitted. 


Old  dam  removed cubic  yards . .  85 

Buoys  placed  along  channel, 

number 16 

Targot-s  placed  on  bank . . number . .  3 

Logs  removed do....  50 


R.  R.  Thaciier,  Superintendent* 


Capt.  Dan  i\  Kingman, 

Corps  of  F.„gine^^»,  V.  8.  A.  ^^^^^^  ^^  ^^OOglC 
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BEPOBT  OF  MR.  W.  8.  WINN,  ASSISTANT  KNGINEBR. 

Florence,  Ala.,  June  7, 1897. 

Captain  :  I  have  the  honor  to  submit  herewith  a  report  of  the  work  done  under 
my  supervision  on  the  Tennessee  River  below  Chattanooga  for  the  eleven  months 
ending  May  31,  1897: 

The  plant  in  my  charge  consisted  of  the  U.  S.  steamer  MePheraan,  the  Harwood,  an 
Osgood  dredge,  1^-yard  dipper,  a  12- horsepower  steam- derrick  boat.  4  barges,  and 
necessary  skilfs  and  other  appliances.  Work  was  done  at  the  following  shoals: 
Bridgeport,  Widows  Bar,  Head  of  Henrys  Island,  Beards  Reef,  Flint  River  Bar,  Wagon 
Factory  Bars,  and  Sweetwater  Bar— given  in  their  sequence  coming  down  the  river. 
In  the  estimates  of  the  cost  of  materials  removed  there  is  included  the  cost  of  labor, 
material  expended,  subsistence,  and  the  repairs  incident  to  the  work  immediately 
in  hand,  other  repairs  being  considered  in  the  nature  of  a  plant.  As  relates  to  the 
dredge,  owing  to  the  lightness  of  the  machine  for  the  heavy  work  undertaken, 
repairs  formed  a  considerable  part  of  the  cost,  both  for  material  used  and  for  the 
time  of  the  crew  in  making  the  repairs.  March  and  April  and  most  of  July  and  May 
were  lost  on  account  of  high  water,  and  during  those  times  extensive  repairs  were 
made  to  the  fleet.    The  following  work  was  accomplished: 

BRIDGEPORT. 

Under  the  project  for  this  place  undertaken  in  1893  work  was  in  progress  at  the 
beginning  of  the  fiscal  year,  but  owing  to  an  unprecedented  high  stage  of  the  river, 
dredging  was  possible  for  only  a  few  days  of  the  first  ten  in  July.  The  river  still 
being  too  high  at  the  last  of  that  month,  it  was  decided  to  take  advantage  of  the 
favorable  stage  to  take  the  dredging  outfit  to  Beards  Reef  and  leave  the  few  remain- 
ing days  of  work  at  Bridgeport  to  be  done  by  hand.  A  steam-derrick  boat  and  a 
small  force  of  men  were  employed  here  in  October  drilling  and  blasting  and  remov- 
ing from  the  channel  rocks  that  the  dredge  had  been  unable  to  handle. 

The  following  work  was  accomplished : 

Dredgine  820  cubic  yards  of  rock,  clay,  and  gravel,  at  a  cost  of  41  cents  per  unit. 

Excavation  by  blasting  and  removing  with  derrick  boat,  285  cubic  yards  of  rock, 
at  $2.04  per  unit. 

When  work  was  abandoned  on  account  of  the  coldness  of  the  water  and  a  rise  in 
the  river,  a  channel  100  feet  wide  and  2^  feet  deep  at  the  shallowest  places  «t  low 
water  had  been  finished  from  the  bridge  1,400  feet  upstream.  The  average  depth 
of  channel  was  much  greater  than  this,  it  being  8  feet  deep  in  many  places  whence 
large  bowlders  had  been  removed. 

WIDOWS  BAR. 

This  obstruction  is  about  5  miles  below  the  bridge  at  Bridgeport.  The  entire 
shoal  is  about  3,000  feet  long,  but  the  principal  obstruction  occurs  at  the  head  where 
some  ten  or  twelve  reefs  cross  the  channel  and  project  12  or  15  inches  above  the  bed 
of  the  river.  Here  the  channel  affords  only  8  inches  at  low  water.  It  was  considered 
that  the  excavation  of  a  channel  over  the  entire  slioal  would  cost  more  than  its 
importance  with  respect  to  the  rest  of  the  river  would  warrant,  but  that  by  the 
removal  of  the  projecting  reefs  an  increase  of  depth  of  a  foot  could  be  given  at  small 
cost.  This  latter  project  was  approved  early  m  October,  and  a  force  of  men  was 
immediately  put  to  work.  The  reefs  were  closely  drilled  and  blasted  over  a  space 
80  feet  wide  and  250  feet  long,  but,  no  derrick  boat  having  been  available  for  that 
work  up  to  the  time  the  November  rise  came,  none  of  the  rocks  were  removed.  Work 
of  removing  the  rocks  will  begin  as  soon  as  the  river  gets  low  enough. 

HEAD  OF  HKNRYd  ISLAND. 

The  channel  at  this  place  in  crossing  the  river  passes  between  two  large  rooks  on 
one  side  and  one  on  the  other;  the  channel  being  not  more  than  60  feet  wide  between 
them  with  a  swift  cross  current.  Situated  as  they  are  in  the  middle  of  the  river 
these  rocks,  which  reach  up  almost  to  the  water  surface  at  low  stages,  rendered  the 
crossing  a  very  dangerous  one  at  night  or  when  the  wind  prevented  determining 
their  exact  location.  The  rocks  were  drilled  and  blasted  and  6^  cubic  yards  removed, 
giving  an  increase  in  depth  of  15  inches  over  them.    Cost,  $23.72. 

BEARDS  REEF. 

The  project  for  this  shoal  was  to  cut  a  new  channel  down  the  left  bank  instead  of 
attempting  to  improve  the  old  channel,  which  made  two  abrupt  bends  in  getting 
over  the  shoal.  As  mnny  of  the  reefs  as  were  exposed  at  the  time  were  drilled  and 
bhirted  in  the  fall  of  1895,  preparatory  to  removal  with  the  dredge.    Dredging  waa 
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begUB  in  the  latter  part  of  July  of  the  present  fiscal  year,  and  continued  till  October. 
The  reefs  were  of  the  hardest  limestone  and  pure  flint,  and  though  bhi8tod  up  as 
thoroughly  as  possible  the  cracked  pieces  were  wedged  together  tight,  and  were  hard 
to  remove  with  the  dredge,  straining  it  in  many  oases  to  its  fullest  canacity.  Rocks 
containing  from  2  to  S  cubic  yards  were  often  removed,  and  one  rocK  estimated  to 
contain  5i  cubic  yards,  weight  24,750  pounds,  was  swung  around  out  of  the  channel. 
Others  containing  as  much  as  4^  cubic  yards  were  put  on  barges  and  dumped  in 
deep  water.  The  ledges  were  inclined  upstream  at  an  angle  to  the  river  bed  of 
about  45  degrees.  The  heaviest  ledges,  4^  feet  thick,  were  frequently  cracked  suffi- 
ciently to  be  removed  without  drilling  by  simply  exploding  dynamite  under  them 
in  the  pockets  dredged  from  above.  Above  the  roofs  for  a  distance  of  40  feet  the 
river  bed  was  of  shfde,  and  below,  sand  and  gravel. 

Rock  and  gravel  dredged,  9,385  cubic  yards,  at  a  cost  of  20.9  cents  per  unit. 

A  steam  derrick  boat  was  used  to  clean  up  the  ledges  and  bowlders  the  dredge 
would  not  handle,  and  accomplished  the  following  work : 

Rock  removed  with  derrick,  190  cubic  yards,  at  $1.44  per  unit.  Most  of  the  rocks 
required  to  be  blasted. 

A  channel  120  feet  wide  and  550  feet  long  was  completed  and  thoroughly  sounded 
to  show  a  depth  of  3  feet  at  low  water.  The  method  used  for  sounding  was  to  attach 
a  railroad  rail  to  the  ratchet  chains  and  drop  it  over  the  bow  of  the  steamboat  to  the 
required  depth.  Graduated  iron  rods  were  attached  vertically  to  the  rail  to  indicate 
when  it  was  at  the  proper  depth. 

FLINT  RIVBR  BAB. 

By  the  time  the  dredge  reached  Flint  River  Bar  the  machinery  was  badly  in  need 
of  repairs,  and  the  work  there  was  characterized  by  the  number  of  break  downs. 
The  project  was  to  dredge  through  the  short  bar  along  the  right  bank  just  below  the 
mouth  of  Flint  River.  The  old  channel  crossed  from  the  mouth  of  Flint  River  to 
the  left  bank  and  back  again  in  a  distance  of  a  quarter  of  a  mile.  The  material 
dredged  consisted  of  sand,  gravel,  bowlders,  and  ledges.  The  channel  wsa  left.  3  foet 
deep  at  low  water  for  a  width  of  60  feet,  and  2  feet  deep  for  an  additional  60  feet  of 
width.  To  complete  the  3-foot  channel  for  the  120-foot  width  will  require  drilling, 
blasting,  and  removal  of  reeft  over  a  space  30  feet  by  60  feet. 

SWBRTWATBR  BAB. 

This  bar  at  the  mouth  of  Sweetwater  Creek  was  fbrmed  by  the  loose  rocks  and 
gravel  washing  oat  of  the  creek.  The  creek  is  only  about  3  miles  long,  and  is 
subject  to  rises  of  10  feet  or  more  in  a  few  hours.  During  low  stages  of  the  river 
the  cr«ek  in  its  sudden  rises  rushes  entirely  across  the  slough  of  the  river,  often  witii 
sufficient  force  to  cause  landslides  on  Pattons  Island,  jnst  opposite.  At  sueh  times 
an  eddy  is  formed  below  the  mouth  of  the  creek  and  this  has  been  the  means  of 
depositing  the  bar  there.  The  bar  had  encroached  on  the  channel  until  it  was  very 
narrow  and  swift,  and  the  current  pitched  toward  Pattons  Island.  It  was  under- 
taken to  straighten  and  decrease  the  current  by  widening  the  channel,  and  to  pre- 
vent the  re-forming  of  the  bar  by  building  a  crib  jnst  opposite  and  150  feet  from  the 
month  of  the  creek,  and  a  stone  dam  from  the  head  of  this  crib  to  the  bank  just 
above  the  mouth  of  the  creek.  The  object  of  the  crib  and  dam  was  to  direct  the 
oonrse  of  the  current  from  the  creek  straight  down  the  river  bank.  The  crib  was 
built  of  sycamore  logs  1  foot  in  diameter  and  50  feet  long,  and  was  filled  with  the 
dredged  material  and  riprap.  It  was  thought  that  in  a  few  years  it  would  grow  up 
in  willows  and  assuming  the  nature  of  a  towhead,  render  the  improvement  per- 
manent.   The  criVs  dimensions  are  4i  by  12  by  120  feet.    Cost,  $72. 

Eight  thousand  five  hundred  and  thirty-seven  cubic  yards  of  loose  rock  and  gravel 
was  dredged  from  the  canal  at  a  cost  of  19.9  cents  per  unit.  Two  cuts  of  the  dredge, 
1,150  feet  each  in  length,  and  one  520  feet,  were  made  and  resulted  in  straightening 
the  cnrrent  and  decreasing  its  velocity  as  desired. 

Three  hundred  cubic  yards  of  rock  was  quarried  at  a  cost  of  31  cents  per  cubic  yard. 

WAGON  FACTORY  BARS. 

These  bars  put  out  from  the  mouths  of  two  wet  weather  branches,  one  above,  the 
other  below,  the  wagon  facto^  at  Florence,  Ala.  Though  the  channel  was  deep 
enough  around  the  ends  of  these  bars,  they  made  the  current  very  swift  and  crooked 
The  points  were  dredged  off  so  as  to  give  an  additional  width  of  channel  of  60  feet, 
straighten  and  decrease  the  current.  During  May  2,099  cubic  yards  of  sand  and 
gravel  wus  dredged  from  these  bars,  at  a  cost  of  14.3  cents  per  unit.  One  half  of 
the  material  was  handled  twice  with  the  dredge,  that  metnod  being  considered 
cheapest,  as  there  was  no  convenient  dumping  ground  and  not  enough  barges  avail- 
able at  toe  beginning  of  the  work. 
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The  method  of  disposing  of  the  dredged  material  at  all  the  foregoing  places  was 
slow.  It  was  placed  on  Hat-topped  barges  and  then  shoveled  oif  by  laborers,  the 
water  in  the  vicinity  of  the  shoals  being  too  shallow  to  permit  of  damp  scows  being 
used. 

The  average  cost  per  cubic  vard  for  dredging  was  23.6  cents,  and  the  average  cost 
of  excavation  by  blasting  and  removing  with  derrick  boat  was  $1.82. 

AT  FLORKNCEy  ALA. 

Two  cuts  were  made  with  the  dredge  just  below  the  bridge  and  along  the  right 
bank,  to  faoilitate  the  approach  to  tlie  draw,  60  feet  wide  and  200  feet  long,  and 
requiring  an  average  excavation  of  3|  feet. 

Three'  outs  were  made  in  the  channel  about  400  feet  below  the  bridge.  The  channel 
was  thus  widened  90  feet,  and  to  a  depth  of  3  feet  at  extreme  low  water. 

Total  number  of  cubic  yards  dredged  2,084,  at  a  cost  of  $268.!*5,  or  12f  cents  per 
cubic  yard.  Three-fourths  of  the  material  was  either  boated  or  handled  with  diov- 
els  in  leveling  off  the  cast-over  material  for  a  wharf. 

From  March  1  to  J  une  1  extensive  repairs  were  made  to  the  entire  fleet.  The  machin- 
ery and  woodwork  were  overhauled,  and  all  the  boats  and  barges  painted. 

Respectfully  submitted. 

W.  8.  WIN17,  A$$i9tant  Engineer. 

Capt.  Dan  C.  Kixgman, 

Corps  of  Engineers,  U,  8.  A, 


report  of  mr.  sydney  b.  williamson,  assistant  engineer. 

United  States  Muscle  Shoaijs  Canal,  Alabama, 

June  SO,  1897, 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  at  Muscle 
Shoals  Canal,  under  the  appropriation  for  improving  the  Tennessee  River  daring  the 
fiscal  year  ending  Juno  30,  1897. 

A  lar^e  proportion  of  this  class  of  work  has  been  repairs  to  the  boats  engaged  in 
improving  the  river  above  and  below  Chattanooga,  Teun. 

ABOVE  CHATTANOOGA,  TENN. 

The  fleet  employed  above  Chattanooga  was  assembled  at  Mnscle  Shoals  Canal  in 
January,  1897,  and  a  portion  of  the  boats  composing  the  fleet  have  been  repaired  as 
follows: 

Steamer  8.  H.  Long, — Repairing  hull;  lengthening  hogohains;  making  bolts, 
stirrups,  patterns  for  chucks  and  scuppers,  studs,  crank  shaft,  iron  towing  knees, 
bell  pull,  and  valve  stem.  Drilling  and  bending  stem  band ;  overhauling  and  repair- 
ing machinery  and  pump,  welding  turn-buckles,  drilling  flanges,  turning  sheaves, 
and  resetting  boiler.  Repairing  and  extending  cabin,  building  new  pilot  house, 
painting  hull  and  cabin  throughout,  and  glazing  cabin  windows.  Sawing  and  plan- 
ing the  necessary  lumber. 

Barges  Nos.  1,  t,  S,  and  ^.—Repairing,  painting,  and  calking  hulls;  redecking;  saw- 
ing and  planing  the  necessary  lumber;  making  bolts,  drilling  and  bending  the  stem 
and  corner  bands. 

Three  quarter  boats. — Repairing  hulls,  calking  and  painting  same;  minor  repairs  to 
cabins  and  painting  same  throughout. 

Two  derrick  boats. — Calking,  painting,  bracing  with  hogchaius,  and  minor  repairs. 

Electric  launch. — Repairing  and  painting  hull;  fitting  up  and  setting  engine. 

BETWEEN  CHATTANOOGA,   TENN.,   AND  DECATUR,   ALA. 

The  boats  engaged  upon  the  improvement  of  the  river  between  Chattanooga  and 
Decatur  have  been  repaired,  as  follows:  • 

Steamer  McPherson. — Making  brackets  for  smokestack,  patterns  for  brasses,  eye- 
bolts,  key  drifts,  keys  and  wedges;  molding  and  finishing  brasses;  drilling  flanges 
for  exhaust  pipe;  straightening  wheel  shaft,  planing  cam  yokes,  and  generally  over- 
hauling machinery,  boring  cylinder  for  doctor,  making  cylinder  rings,  and  planing 
valves.  Building  new  wheel,  stairway,  and  glazing  sash,  and  painting  cabin 
throughout.     Sawing  and  planing  necessary  lumber. 

Dredge  Hartvood. — Making  bolts,  valve  stem,  break  lever  collars  and  keys;  repair- 
ing machinery,  pump,  shaft  and  bushing  drum;  making  stirrups  and  strainer,  and 
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boring  brass  washers;  drilling  straps,  plates,  and  steel  pin.    Repairing,  calking, 
and  painting  hall.    Sawing  and  planing  the  necessary  lumber. 

Barges  Nos.  102, 203,  208,  and  derrick  boat — Repairing,  calking,  and  painting  hulls : 
making  hog  chains,  drilling  and  bending  stem  bands  and  comer  bands;  sawing  and 
planing  the  required  lumber. 

BETWEEN  CHATTANOOGA,  TBNN.,  AND  FLORENCE,  ALA. 

Nanee  Reef, — A  longitudinal  dam,  about  500  feet  in  length,  has  been  partly  built  on 
the  south  side  of  the  chute  at  Nance  Reef,  the  object  being  to  deflect  an  objection- 
able cross  current.  The  construction  was  abandoned  because  of  high  water,  but 
will  be  continued  when  possible;  358  cubic  yards  of  stone  have  been  used,  at  a  cost 
of  $1.15  per  cubic  yard. 

Little  Muscle  Shoals. — A  similar  current  at  the  head  of  Little  Muscle  Shoals  has 
been  remedied  by  the  construction  of  a  wing  dam  containing  130  cubic  yards  of 
stone. 

Burkeite  Island  Levee. — One  hundred  and  twenty-five  cubic  yards  of  riprap  were 
used  in  revetting  the  slopes  of  a  small  levee  on  Burkette  Island. 

Dry  dock. — A  portion  of  the  cost  of  constructing  the  dry  dock  has  been  charged 
to  the  appropriation  for  improving  the  Tennessee  River  below  Chattanooga.  The 
details  have  been  jBpven  in  tne  report  of  operation  and  care  of  the  canal.  A  general 
view  of  the  dock  is  shown  by  the  accompanying  photo^aph. 

Snag  boat, — A  snag  boat  for  use  on  the  river  mIow  Riverton,  Ala.,  has  been  built 
by  hired  labor.  The  general  dimensions  are:  Length,  100  feet;  width,  30  feet,  and 
depth  of  hold,  5  feet ;  the  draft  is,  approximately,  12  mches,  and  there  are  cabin  accom- 
modations for  17  men.  The  gallows  frame  is  equipped  with  a  simple  ''whip,''  a 
double  purchase,  and  triple  blocks.  Power  is  obtained  from  two  No.  E  steam  cap- 
stans having  double  6  by  8  inch  engines,  steam  being  supplied  by  a  35-horsepower 
return  tubular  boiler.  The  latter  also  supplies  steam  for  a  steam  pump  having  a 
li-inch  steam  and  a  6-inch  water  cylinder  and  12-inch  stroke. 

Miscellaneous, — Making  gauges  for  Bridgeport,  calking  irons,  saw  ''set,"  Jack- 
screws  for  use  in  dry  dock,  bolts,  nuts,  etc.,  for  repairing  boats:  repairing  clamp 
screws ;  raising  sunken  barge  at  Patton  Island ;  erecting  shed  for  blacksmith  at  ship- 
yard, grading  and  moving  stone  ftom  shipyard,  building  skiff,  repairing  barges, 
sharpening  and  repairing  tools. 

A  general  view  of  the  boats  repaired  during  the  year  is  shown  on  the  accompany- 
ing photographs. 

Very  respectfully,  your  obedient  servant^ 

Btdnet  B.  Williamson, 

AMiistani  Ihigin$$r. 

Capt.  Dan  C.  Kingman, 

Corps  of  Engineers,  U,  8,  A. 


REPORTS  OF  MB.  G.  T.  NELLBS,  ASSISTANT  BNGINEEB. 

Tennessee  River  Improvement, 
Engineer  Office,  United  States  Arbtt, 

Mivtrton,  Ala.,  June  SO,  1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  con- 
nection with  the  construction  of  the  lift  lock  of  the  Colbert  Shoals  Canal,  at 
Riverton,  Ala.,  for  the  fiscal  year  ending  June  30,  18d7: 

Under  your  order  I  assumed  local  charge  of  the  work  on  October  5, 1896,  relieving 
Mr.  Sydney  B.  Williamson,  under  whose  efficient  management  the  plant  had  been 
installed  and  about  75  per  cent  of  the  work  completed. 

The  annual  report  for  the  fiscal  year  ending  June  30,  1896,  ^ives  a  very  detailed 
and  full  description  of  the  lock,  with  dimensions  and  drawings,  as  well  as  the 
specifications  under  which  the  work  has  been  done.  The  nature  and  characteristics 
of  the  materials  and  plant  used  aud  the  general  methods  followed  are  also  fully  set 
forth.  The  general  plans  and  specifications  therein  described  have  been  conscien- 
tiously followed  during  the  present  year,  and  it  is  thought  that  the  high  standard 
adopted  originally  has  been  maintained  throughout,  and  that  the  lock,  which  is  now 
practically  completed  so  far  as  the  masonry  work  is  concerned,  will  bear  the  most 
critical  inspection  and  comparison  with  any  similar  structure. 

In  view  of  the  fact  that  all  of  the  work  contemplated  as  a  part  of  the  lock  con- 
struction, except  the  gates  and  valves,  has  been  completed,  I  shall  include  in  my 
review  of  the  work  of  the  year  a  general  review  of  the  whole  work,  with  detailed 
statements  of  the  total  and  nnit  costs  of  the  varioas  kinds  of  work. 
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The  character  and  amoant  of  work  performed  for  each  month  doring  the  year, 
and  also  the  total  liability  Incnrred  by  this  office,  are  shown  in  the  following  table: 

Table  A.—  Work  performed  dmring  fieeal  year  1897. 

[In  oabic  yarde.J 


EJnd. 

July. 

Ang. 

Sept 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jime.TMaL 

Cherokee: 

Stripping 

Biverton : 

Earth  excava- 
tion  

4,425 

i^AM 

4,812 

4.617 

4,829 
722 
600 
904 

2.000 
1,600 

1,967 
1,180 

24,129 

1,600|  1,660 
1,488!  1.435 

1,419,  1,490 
1,098  1.406 
l,496i  1.603 

8,081 
5.927 
8,519 

«.» 

11,141 
122 

6,100 
650 

1,418 

6,180 
626 

1,«0 

2.400 
122 

2,800 
1,066 

1,800 
1,000 

1,200 
1,950 

2.520 
1,000 

200 

250 

120 

Bock  exoava- 
tion 

Bock  fill,  up- 
per end...... 

1,000 

Backfill 

5,650 
820 

188 
14 
20 

6.706 

3,866 

2,800 

3,600 
1,000 

00 
86 

600 

21,621 
3.000 

685 

Paddle 

29 

680 

Stone  cat: 

Fine  Tiointed.. 

181 
69 
30 

102 
106 
24 

67 
127 

^&!!^. 

881 

74 

Lift  wall 

25- 

117 

250 

14 

20 

79 

60 

26 

79 
134 

!IIIII 

458 

Coning  and 

21 
86 
48 
91 

179 

9<»pi»K 

Arch  ......... 

62 
62 
81 
135 

460 
44 

20 

•  "'23 

1B1 

84 

85 

04 

267 

860 
120 

88 
20 
57 

89 

60 

668 

188 

Backing 

Grooves 

12 

468 

95       105 

306,      131 
10        88 
30        80 
5        «a 

002 

Manonry  laid: 
Fine  pointed.. 
Boogb  pointed 
Bock  face 

160 
200 

131 
62 

1,647 
474 

80 

Lift  wall 

417 

46 
838 

112 

4ff6 

Coping  and 



21 

12 

179 

Coping 

Arch 

65 
67 

26 

15 
80 
00 
34 
1,870 
1,660 

25 

31 

26 

22 

1,860 

42        50 

1 

572 

42         47 
9'        10 

74!        71 
1,160  1,461 
1, 8001      106 

217 

Qaoins 

87 

131 

Concrete 

101 
1,607 

80 

10 

30 

824 

68 

•i;i6i 

400 

Babble 

742 


8.630 
6,880 

Pointing,  aq.  ft. 

2.000 



The  above  statement  may  be  briefly  summarized  as  follows:  8,519  cnbic  yards 
stone  qnarried  and  shipped  to  Riverton ;  31,661  oabic  yards  earth  and  rock  excava- 
tion completed;  2,880 cubic  yards  stone  cut  and  soappled;  12,715  cubio  yards  masonry 
laid. 

Pay  rolls  for  fiscal  year  1897 $90,660.62 

Other  expenses  for  fiscal  year  1897 43,513.57 

Total  liability,  ezclnsive  of  Chattanooga  office  expenses 18(,  074. 19 

CHEROKEE  QUARRY. 

The  failure  of  the  top  30  to  40  feet  of  the  quarry  at  Cherokee  to  produce  any 
material  suitable  for  use  in  the  construction  of  the  lock  added  greatly  to  the  cost 
of  operating  the  quarry,  making  it  necessarv  to  practically  quarry  and  handle  at 
least  3  yards  of  waste  for  each  cabic  yard  of  nsefal  material.  Much  of  the  waste 
would  nave  been  valuable  in  a  more  thickly  settled  country  for  building  purposes, 
and  if  the  United  States  could  have  entered  the  market  large  quantities  of  it  could 
have  been  disposed  of  as  riprap  and  shipped  to  the  Mississippi  River — ^if  not  at  a 
profit,  at  least  for  sufficient  to  have  greatly  reduced  the  cost  of  quarrying. 

The  quarries  were  opened  in  April,  1895.  The  first  shipment  was  made  in  August, 
1895,  and  the  last  in  December,  1896.  During  this  time  a  total  of  19,572  cubic  yards 
of  stone  was  produced  and  shipped  to  Riverton.  The  quarries  have  since  been 
shut  down  ana  entirely  abandoned.  The  total  detailed  cost  of  operating  them  is 
given  in  the  statement  following. 
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Tabus  B.—Toial  oo»t  of  aper4aimg  the  UtUM  States  quarry  at  Cherokee,  Ala. 


Charaoter  of  work. 


Co«t. 


Total  cost. 


Per  oabio 
yard. 


Saperinteodenee 

Scappling  8,671  cnblo  yards,  at  $1.01^ 

Stripping  70,000  onbio  yardn,  at  26  cents. 

Quarrying  10,572  onbio  yards 

RoyaltT,  1,361  cars,  at  $l.ao 

Bent  o^  land,  l»i  nonths 

Hiaoellaaeoos  expenses: 

SappUee 

Explosives 

Watchmen 

Storing,  etc 


Total 

Loading  for  shipment: 

Coal,eio'.'.ll!r."*'.'.! 


Total 

Plant: 

MlaeellaneoQa— 

Labor 

liatarials.... 


Bailroad 
Labor.... 

Materials 


PoirielM 

Labor 

Materials.. 


Oablewaj— 
Labor..... 
Materials. 


Taola. 


Total  cost  of  plant  oomplete. 
Preaent  nsef ol  Talue  of  plant 


Amount  charged  to  qnany  for  plant . 
JPreight  cbargea,  1,470  oars 


Total  cost  of  stone  prodaoed. . 


$8,008.11 
8,812.47 
10,261.85 
14,030.66 
1,633.20 
101.66 


10.15 


$825.21 

2, 540. 60 

353.70 

1,087.83 


4,807.68 


8,738.81 
535.01 


1.00+ 
.7»- 
.08-f 
.10+ 

.04 
.18 

.02 
.06+ 

■24+ 

.18+ 


4,268.72 


800.81 
661.40 


.06+ 


1,060.80 


6,046.M 
1,688.16 


7,685.80 


1,018.88 
M1.80 


.10+ 


2,010.24 


1.008.61 

5,558.70 


6,567.81 


1,052.40 


18,376.74 
5,500.00 


.w+ 


12,876.74 
24,467.05 


L26+ 


06,160.70 


BBCAPITULATI(»r. 


10,001  onbio  yards  rough  stone,  delivered  at  Riverton , 

8,671  onbio  yards  scapple  backing,  delivered  at  Riverton 

10,672  onbio  yards  sandstone  prodaoed,  delivered  at  ftiverton. 
Present  Tsihxe  of  plant , 


Total  cost  of  operating  quarry.. 


$48,000.67 

47,070.22 

05,160.70 

5,9U0.e0 


$4,411 
6.48- 

4.86+ 


100,660.70 


It  will  be  noticed  that  the  actual  cost  of  qnarrying  is  small,  as  compared  with  the 
cost  of  Btrippingy  freights,  and  costs  incidental  to  shipping  and  loading,  being  in  the 
proportion  of  1  to  2^,  indicating  clearlv  the  points  in  which  a  saving  can  be  eifected 
in  tne  Upper  or  Guard  Lock  if  saitable  quarries  can  be  located  on  the  river  in  its 
Ticinlty.  Owing  to  tiie  existence  of  the  Colbert  and  Bee  Tree  Shoals  it  was  not 
practicable  to  obtain  stone  for  the  Lift  Lock  Arom  the  river  quarries.  In  the  stat^ 
ment  given  above  the  cost  of  the  plant  used  is  shown,  and  in  this  case,  and  also 
throughout  this  rei>ort,  the  estimated  present  useful  value  of  the  plant  has  been 
credited  to  the  particular  class  or  classes  of  work  for  which  it  was  used,  charging 
only  the  cost  of  plant,  with  repaiis  and  additions,  less  present  nseftil  valne,  to  the 
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work.  Aside  from  the  cost  of  prodnction  mnd  delivery  at  Riverton  the  Cherokee 
stone  was  economical  for  the  work,  as  the  cost  of  cutting  and  working  was  low. 
However,  it  contains  a  large  percentage  of  iron,  and  there  is  every  indication  that  it 
will  stain  badly  and  detract  greatly  from  the  appearance  of  the  walls.  It  is  also 
very  light  in  weight  (135  pounds  per  onbic  foot),  wnich  is  10  per  cent  less  than  many 
of  the  native  limestones,  and  oonnts  against  the  valne  of  the  stone  for  oar  purposes. 

MATERIALS. 

The  total  quantities  and  cost  of  the  principal  materials  that  have  entered  into  the 
constmotion  of  the  look,  whether  purchased  or  produced,  are  shown  in  Table  C, 
given  helow. 

Tabub  C.—Cosi  andquantitieaofiheprinoipal  maieridU  u$ed  in  iks  eoiutrHcUon  of  the  lAf% 
Look,  Rivorionf  Ala,,  not  including  plant  or  maiariaU  u$ed  at  the  Cherokee  quarry. 


ClMslflcation. 


CmI tons. 

Limestone: 

Fine  pointed,  out cable  yards. 

Bouffn  pointed,  oat do... 

BooEfaoe,  oat do... 

Scappled,  oat do... 

Boafh 

Copmg,  sawed  one  way oubio  yards. 

Sandstone: 

Rough do... 

Boappled do... 

Granite,  oatqaoins do... 

Cement,  Portland barrels. 

Band cubic  yards. 

Anchorage  and  snubbing  hooks tons. 

Oils barrels. 

Steel pounds. 

Rope do... 

Explosives do... 

If  iscellaneous  supplies 


11,610.07 

1,057.  OS 

103.98 

15,004.61 

86.80 

11,627.80 


The  out  limestone  shown  above  was  all  purchased  from  the  representatives  of  the 
original  contractor  for  the  lock,  and  it  was  later  found  necessary  to  recut  or  remodel 
610  cubic  yards  of  it  before  using. 

The  cement  used  was  practically  all  Alsen's  White  Label  Portland.  The  average 
amount  of  cement  used  per  cubic  yard  was  as  follows,  the  proportions  being  approxi- 
mately 2i  to  1 :  Face  stone  (21  feet  wide),  0.09  barrel  per  cubic  yard.  Lift  wall  and 
coping,  0. 17  barrel  per  cubic  yard.  Scappled  backing  (remainder  of  wall),  0.43  cnbic 
yard.    Concrete.  1.25  cubic  yards. 

Considerable  aiflScalty  was  encountered  at  first  in  obtaining  good  sand  at  a  reason- 
able cost.  The  first  sand  used  came  from  Memphis,  Tenn.,  and  was  an  excellent 
article  of  washed  Mississippi  River  sand,  costiuff  $1.10  per  cubic  yard  delivered  here. 
Nine  hundred  and  forty- one  cubic  yards  were  obtained  from  this  source.  Owing  to 
an  increase  in  railroad  rat«8  it  was  found  necessary  to  purchase  bank  sand  from 
Sprucepine,  Ala.  8even  hundred  and  eighty-seven  cubic  yards  were  obtained  from 
this  source,  at  a  cost  of  about  $1.40  per  cubic  yard.  Finally,  owing  to  a  second 
advance  in  the  freight  rates  and  other  unreasonable  actions  of  the  railroad  ofllcials, 
sufiflcient  sand  to  complete  the  lock  was  obtained  from  the  Ohio  River  at  Paducah, 
Ky.j  and  towed  to  Riverton  on  Qovemment  barges.  Eight  hundred  and  ninety-two 
cubic  yards  were  obtained  in  this  way. 

All  of  the  limestone  coping  was  purchased  from  The  Fossick  Company,  who  operate 
quarries  at  Rockwood,  Ala.  It  is  an  excellent  quality  of  oolitic  limestone  and  cost, 
delivered,  sawed  one  way,  $11.72  per  cubic  yard. 

The  granite  for  the  quoins  was  purchased  of  the  Southern  Granite  Company,  and 
came  from  their  quarries  at  Lithonia,  Ga.  The  average  cost  of  this  stone,  all  cat 
ready  to  set,  was  $41.55  per  cubic  yard. 

The  coal  used  came  orom  the  mines  of  Alabama,  and  cost  abont  $1*90  per  ton, 
delivered. 

The  average  stone  used  in  the  look  oontains  86  cubic  feet. 
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PLANT. 

The  additions,  improvementB,  and  repairs  of  plant  made  during  the  year  cost  abont 
$4,000.  The  following  statement  gives  the  total  cost  of  plant  used  at  Riverton  and 
Cherokee,  including  repairs  and  additions,  and  also  the  present  estimated  usefld 
yalne  and  the  amount  charged  to  the  particular  class  of  work  for  which  it  was  used. 

Table  D. — Total  eoat  of  pUmi  u$ed  in  the  oonttruotion  of  the  lift  lock  at  Biverton,  Ala,, 
and  at  tks  Cherokee  Quarry, 


BXYEBTON  PLAIVT. 

Cable  war: 

Total  cost  oompleto  to  date 

Present  aseftil  value 

A moont  chargeable  to  ezcaTation 

Cable  road : 

Total  cost  complete  to  date 

Present  aseftil  valae 

Charge  to  masonry— conveying  materials  . 
Pamping  plant: 

Total  cost  complete  to  date 

Present  useful  valae 

Charge  to  excavation 

Derricks: 

Total  cost  complete  to  date 

Present  useful  value 

Charge  to  masonry 

Charge  to  stonecutting 

Charge  to  excavation 

Hoisting  enginea: 

Total  cost  complete  to  date 

Present  useful  value 

Charge  to  masonry— conveying  materials. . 

Charge  to  masonry— setting 

Charge  to  stonecutting 

Charge  to  excavation 

Traveling  crane: 

Totalcost  complete  to  date 

Present  useful  value 

Charge  to  stonecutting 

Tools: 

Total  coet  to  date 

Present  uaeful  value 

Charge  to  masonry 

Charge  to  stonecutting 

Charge  to  excavation 

Hiscellaneous: 

Plant,  buildings,  etc.,  to  date,  total  cost. . 
Ival 


Present  useful  value 
Charge  to  masonrv  — 
Charge  to  stonecutting, 
Charge  to  excavation . . 

Total  for  Biverton. . . 


CHKBOKKB  PLAllT.a 


Total  cost  complete  to  date. . . 

Present  useful  value 

Charged  to  Cherokee  Quarry. 


10,434.29 


8,925.29 


3,736.27 


6,257.71 


4,366.00 


8,859.68 


886.42 


1,478.  U 


87,442.10 


18,876.74 


$4,500.00 


1,500.00 


1,500.00 


8,000.00 


2,500.00 


5,000.00 


800.00 


500.00 


18, 800. 00 


6,600.00 


$4,934.29 


2,425.28 


1,235.27 


2.996.05 
770.00 
891.66 


150.00 

1,500.00 

100.00 

US.  00 


8,859.68 


125.80 
100.00 
860.62 


800.00 
100.00 
578.44 


18,642.10 


12,876.74 


a  See  Table  B. 


Generally  speaking,  the  plant  was  well  designed  for  the  purposes  in  view,  and 
has  proved  satisfactory  ana  economical  in  its  operation.  The  oaole  road  was,  how- 
ever, an  exception  to  the  above  statement  under  the  conditions  existing  at  the  time 
I  took  charge  of  the  work.  A  careful  study  of  the  cost  of  its  operation  and  repairs 
and  consultation  with  the  foreman  on  the  work  led  to  the  conclusion,  which  was 
afterwards  fully  justified  hy  our  experience,  that  the  work  of  carrying  materials 
into  the  lock  pit  could  be  better  and  more  cheaply  done  with  mules  than  with  the 
cahle-road  machinery.  It  was  therefore  abandoned  and  has  not  been  in  operation 
since. 

The  trayeling  crane  has  been  a  source  of  considerable  trouble  and  anxiety,  owing 
to  improper  proportioning  of  many  of  the  working  parts  by  the  mannfacturer. 
The  wearing  or  breakable  parts  of  the  machine  have  nearly  all  been  changed  or 
remodeled  since  it  has  been  in  use,  and  it  is  now  in  a  useful  and  satisflaotory  condi- 
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tion  and  handles  onr  work  economically  and  well.  The  progrese  of  the  whole  work 
is  so  dependent  on  the  saccessfnl  operation  of  this  machinery,  that  it  is  of  the  high- 
est importance  that  it  shonld  he  so  conBtnicted  as  to  preclude  any  possibility  of  a 
serious  brenkdown  or  delay.  As  would  naturally  be  expected,  the  plant  is  worn 
and  will  require  extensive  repairs  before  being  used  at  the  upper  look. 


KXCAVATION. 


The  following  table  gives  the  detailed  cost  of  excavating  the  lock  pit  «nd  dispos- 
ing of  the  materials : 

Table  K.—Total  oo9t  of  excavation  at  lift  lock  at  BiverUm,  Ala, 


ClasAfflcation. 

Earth. 

Rock. 

Backfill. 

Paddle. 

Bookffll. 

ISSf 

Contnust  work.. t..  •••........ 

$37,028.00 

14, 492. 63 
1,066.05 

Labor: 

BXQATatiDff.  6t0. .......... 

$18,491.30 
1.056.06 

335.83 

200.00 

1,082.44 

450.00 

2.448.64 
925.00 
US.  69 
617.64 
900.00 
30.00 
115.00 
200.00 
123.09 

$3,509.19 
817.33 

$1,500.00 

$110.00 

$708.40 

Pamping 

Steel 

Kope 

200.00 

£xplosiTM 

liisoollsneoiis  ............ 

450.00 

2,485.75 
925.00 
118.69 
617.63 
900.00 
30.00 

PUnt: 

Cable  way 

Coal 

Oils 

PnniDs •••••.. 

<5ii ::::..::....:.::.. 

02.54 

Oils 

Hoietinff  enflrinee 

Derricks             

237.60 

Tools    

289.22            289.22 

Totia 

60.022.83 

27.422.24 

8.949.00 

1.600.00 

110.00 

708.40 

8UMMABT. 


Classification. 

Quantity. 

Cost. 

Percubio 
yard 

Sarih  exoavstion  bv  ooDtraot 

.......cubic  yards.. 

70,930 
30.406 
40.076 
101.335 
10,002 
18,074 
8,000 
820 

$37,028.00 

8,005.42 

13,328.81 

69,022.83 

27,422.24 

3,948.00 

1,500.00 

110.00 

708.40 

$0.62 
l!70+ 

Sarth  ezoavation  originally  required 

Sarth  rehandlod 

Barth,  estimated  contenU  lock  pit 

Solid-rock  excavation 

do.... 

do  ... 

do.... 

do.... 

Estimated  beck  fill 

Fuddled  back  fill 

do.... 

do.... 

.60 

Bock  fill  in  upper  entrance 

81opin£  spoil  banks 

do.... 

.50 

Total  ooiit  of  excavation 

92.772.63 

The  actnal  quantities  remaining  to  be  excavated  were  carefully  determined  Octo- 
ber 30.  as  follows: 

Earth  excavation cubic  yarda. .  6,720 

Solid  rock  excavation do 8,390 

Based  on  these  figures,  the  unit  cost  of  labor  and  materials  for  completing  the 
excavation  was  as  follows : 

Solid  rock per  cubic  yard..  $0.94 

Earth  and  loose  materials do 80 

This  work  was  done  under  favorable  circumstances,  no  charge  being  made  for 
plant  or  miscellaneous  work,  and  when  compared  with  the  unit  cost  of  similar  work, 
including  all  legitimate  charges,  emphasizes  the  uncertainty  of  unit  figures  based 
on  observations  covering  short  periods. 

The  work  done  by  the  United  States  in  excavating  has  been  under  the  most  trying 
and  unfavorable  circumstances.  In  the  first  place,  it  was  taken  hold  of  after  the 
failure  of  the  contractor,  who  had  taken  out  the  cream  of  the  work,  having,  in  fact, 
subcontracted  the  greater  part  of  what  he  is  credited  with  at  16  cents  per  cubic 
yard.  The  piling  and  sheeting  driven  by  him  to  retain  the  banks  had  the  reverse 
effect,  not  only  causing  slides  back  to  the  line  of  the  revetment,  but  filling  the  pit 
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with  Inmber,  pi  ling,  and  otiier  debris,  which  added  ereatlv  to  the  coat  of  handling. 
In  the  dispoBitien  of  hU  surplna  material  he  so  enectnally  covered  the  available 
space  that  it  was  i^eqnentiy  necessary  to  rehandle  the  same  materials  two  and  even 
toree  times  before  they  could  be  finally  deposited.  The  fact  that  it  was  necessary 
to  handle  a  total  of  76,000  cnbic  yards  in  order  to  make  an  actual  excavation  of 
30,000  shows  to  what  inconveniences  we  have  been  subjected.  I  am  fully  satisfied 
that  had  the  United  States  done  the  excavating  Arom  the  start  a  saving  of  at  least 
40  per  cent  in  its  total  cost  would  have  reenlted,  besides  the  saving  in  time.  The 
actual  cost  of  superintending  and  inspecting  the  work  done  by  the  contractor  was 
nearly  $10,000,  as  compared  with  a  total  of  $15,000  for  the  superintendence,  office 
expenses,  aud  inspection  of  all  the  work  done  since  the  annulment  of  the  contract. 

The  back  fill  given  is  the  actual  quantity  of  earth  and  rock  filled  in  between  the 
completed  walls  and  the  excavated  slopes,  assumed  to  have  been  at  1  on  1.  Behind 
the  curved  walls  at  the  upper  end  the  nlling  was  thoroughly  puddled  to  prevent  the 
passage  of  water  behind  the  walls. 

About  the  time  the  excavation  was  completed  it  was  decided  to  slope  and  sad  the 
spoil  banks  on  both  sides  of  the  look,  so  as  to  improve  the  general  appearance  of 
the  vicinity  A  berme  30  feet  wide  Is  lefc  at  the  level  of  the  top  of  the  main  walls. 
The  banks  are  then  to  be  sloped  in  two  terraces,  with* a  10-foot  level  halfwavto  the 
top.  The  mound  tbus  constructed  on  the  south  side  of  the  lock  is  to  be  utilized  as 
a  place  of  residence  for  the  lock  keeper,  and  will  be  built  up  to  a  height  of  24  feet 
above  the  lock  wall,  being  1.2  feet  above  high  water  of  1897.  The  slopes  are  to  be 
sodded  with  Bermuda  grass,  and  proper  roads  and  drains  will  be  constructed. 
Enough  of  this  work  has  ab'eady  been  done  to  Indicate  the  extent  of  the  Improve- 
ment, and  it  is  intended  to  complete  it  from  the  entrance  basin  excavation. 


STOmBCUTTINO. 


A  oarefhl  record  has  been  kept  throughout  the  whole  proprress  of  the  oonstrnotion 
of  the  work  done  by  the  stonecutters  by  means  of  individual  cards  showing  the 
dimensions  of  each  stone  cut,  the  nature  of  the  work  done  on  it,  and  the  time 
expended.    From  these  records  Tables  F  and  Q,  following,  have  been  prepared: 

Tablb  F. — Actual  unit  oo9t  of9Umeeuttingfor  Bloneeuttmn^  wage*  alone  for  JUoal  year  1897, 


ClMsifloaUoii. 


Face  24 
fMtwlde. 


Cvblo  ysrds  eat. 


Baoking.    Total. 


Total 
wages. 


Coat  per 
cabio 
yard. 


Bamarks. 


Suidatone: 

Fine  pointed 

Bongo  pointed  — 

Arcn 

Lift  wall,  face 

Lift  wall,  back.... 

Ltmeetone: 

Coping 

Fine  pointed 

BoagD  pointed  — 

aula  and  lift-wall 

coping , 


824 
188 


846 

8D0 
18 


158 
40 


884 
801 
218 
154 

653 

218 
64 

178 


18,389.86 

2,011.90 

1,888.85 

1,125.00 

645.00 

8,884.80 

1,188.80 

178.40 

982.80 


84.87+ 
3.84- 
9.39- 
6.28+ 
8.64— 

6.08+ 
4.53— 
3.30+ 

5.88+ 


Wages  40  oenta  per  hour. 
Curved  face. 


Sawed  oneway. 
Remodeled. 
Remodeled  curved  face. 

Sawed  one  way. 


Tabub  Q. — Co9t per  9quart  foot  (outtert^ waget  alone)  for  ouiiingface,  hedi,  and  Joints  of 

Bandsione—Hfl'Wall  ttone. 


[Face  fine  pointed,  beds  and  jointa  cat  to  one-foorth  incb  throagbonl] 

Deaignation. 

Num. 
ber 
eat. 

Cabio 
yards. 

Fine 

point 

£aoe 

cut. 

Coat 

per 

Beds 
and 

JoinU 
cut. 

Coot 

per 

Tot«l 
wagea. 

Remarks. 

Fsoe  atone 

Backing  stone.... 

84 

64 

818 
154 

?s:& 

80.841 

5,400 

80.10 

.10 

$1,185.00 
646.00 

Face  cut  on  radina  of 

55  feet. 
Back  left  rough. 

The  lift  wall  was  ont  at  a  time  when  very  little  other  work  was  going  on,  and 
afforded  an  opportnnity  to  obtain  the  figares  given  in  Table  O.  The  sandstone  works 
in  abont  the  same  way  as  the  Berea,  Ohio,  sandstone,  and  the  limestone  similar  to 
the  oolitic  stone  from  Bedford,  Ind. 

The  nnit  costs  for  the  different  classes  of  work,  estimated  on  the  same  basis  nsed 
by  Mr.  Williamson  in  his  annual  report  for  1896,  practically  agree  with  the^gni|eii 
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given  by  him.  A  oompMiBon  of  these  unit  eoeto  (which  do  not  include  the  cost  of 
plant  or  any  charge  for  general  or  miseellaneoos  expenses)  with  the  total  unit  costs 
shown  in  Table  H  indicates  that  the  items  mentioned  increase  the  cost  about  50  per 
cent. 

The  following  table  gives  in  detail  the  total  and  unit  eosts  of  st<mecntting  for  the 
whole  look : 


Tablb  n.'^ToUa  co9t  0/  imttimg  ttanefar  Os  Uft  lo6k,  J9iMrfMi,  Aim. 

Cnbie 

1^ 

Catting 
labor.'' 

liiscella. 

MiseeD*. 
s^S^puL 

Plsnk 

Total  OMt. 

P«r  cnbie 
yaid. 

SaodsUme: 

Fine  Dointed 

68 
417 
491 

6.984. 

L340 

118,458.09 
4,785.57 
476.00 
2,788.36 
8.106.48 
7.175l30 
1.306.00 

$360.00 
100.00 
30.00 
60.00 
98.00 
640.00 
102.00 

$360.00 
92.00 
17.00 
60.00 
100.00 
120.00 
16.00 

$1,738^60 
483.06 

90.00 
288.36 
860.00 
264.00 

42.00 

$20,9U.69 
5.460.97 
603.00 
8,186.67 
8.664.48 
8.089.30 
L366.00 

$6.6*- 

8.47 

Ronirn  pointed... 

Bock  face 

8.87 

laftwall 

a?S+ 

Arch 

Seabbled  backing 

GrooTss.....  >--.--•>... 

\^ 

Total 

48.28L11 

Limestone: 

Fine  pointed 

400 
65 

18 
115 
179 
783 
160 
260 

2,628.00 

885.00 

84.37 

787.50 

1,267.41 

7, 026. 18 

241.05 

312.00 

60.00 
10.00 
6.00 
16.00 
20.00 
150.00 
20.00 
10.00 

66.00 
10.00 
4.00 
17.00 
24.00 
132.00 

800.00 

40.00 

16.00 

90.00 

120.00 

680.82 

16.00 

8.00 

8,063.00 
446.00 
109.37 
909.60 
1,43L41 
7,897.60 
277.06 
338.00 

7.«+ 

Rongn  poin  ted .......... 

BocElkce 

Lift  wall 

7  91 

Sills  and  lift-wall  «oi>iDg 
Coning .  .- 

8.00-. 
19  06 

Seabbred  backing 

Qroores ................ 

L73+ 
1  30 

8.00 

Total 

14,460.83 

* 

Grand  total 

62,741.94 

This  table  gives  the  cost  of  ootting  2^  feet  of  the  face  only,  the  haolcing  attached 
being  estimated  as  seabbled  backing.  Tbe  cost  of  cattins  the  face  stone,  if  the 
attached  backing  is  considered  part  of  the  face  stone,  will  be-  abont  70  per  cent  of 
the  cost  shown  above. 

The  limestone,  except  the  coping,  was  remodeled  stone,  and  does  not  give  a  fail 
idea  of  tbe  cost  of  cutting  limestone. 

The  coping  was  all  sawed  one  way. 

The  rough-pointed  stone  was  all  out  to  a  curve  on  the  face. 

MA80NRT. 

The  following  table  gives  the  total  detailed  cost  of  laying  masonry  for  the  whole 
lock: 

Table  I.— Total  oo9t  of  laying  masonry  in  the  lift  look,  Riv&rtan,  Ala. 


Fine 

pointed 

(3,452 

onbio 

yards). 

Eongb 

pointed 

(804 

cubic 

yards). 

Rook 

face 

(06 

cubic 

yards). 

Lift 
wall 
(622 
oubio 
yards). 

Sills 

(179 

oubio 

yards). 

Coping 

(783 

cubic 

yards). 

Aroh 
stone 
(491 
onbio 
yards). 

Qooins 

(165 

cubic 

yards). 

Bubble 

yams). 

oubio 
yajfds). 

Labor: 

Setting 

Miscella- 

neons 

Supplies,  mis- 
cellaueoos.. 
Conveying: 

Labor 

PUnt 

Hatorials... 
Mortal  ma- 
terials.... 
Plant,  tooU, 
eto 

$4,401.22 

294.45 

103.50 

1,480.00 
345.00 
148.00 

1,035.00 

617.00 

$1,043.68 

82.00 

24.00 

820.00 
80.00 
83.00 

24L00 

120.00 

$108.65 

6.00 

3.00 

40.00 
10.00 
4.00 

30.00 

14.00 

$660.80 

49.00 

20.00 

116.08 
22.00 
8.00 

842.00 

94.60 

$220.00 

8.00 

4.80 

16.07 
2.00 
&00 

100.00 

25.80 

$1,287.41 

U6.00 

67.51 

102.00 
80.00 
18.00 

480.00 

196.65 

$1,182.67 

180.00 

14.20 

106.00 
60.00 
20.00 

196.00 

120.00 

$275.00 

6.00 

4.20 

82.00 
17.00 
10.00 

48.00 

85.00 

$17,178.46 

809.78 

660.38 

6.221.05 

1,994.29 

546.00 

26,066.19 

2,794.00 

13.997.72 

76.00 

80.60 

105.00 
25.00 
10.00 

4,516.00 

106.00 

Total 
oost... 

8,324.17 

1,898.68 

215.65 

1,501.88 

884.67 

2.27L47 

1,908.87 

477.20 

54,758.14 

8.864.22 

Unit  cost 

2.41 

2.35 

2.25 

2.41 

2.15 

2.00 

8.88 

2.90 

2.93 

8.42 

KoTi.~Tbe  fine-pointed,  rough-pointed,  and  rock-face  work  is  ofltimated  linr  a 
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The  aTerage  nnit  cost  of  laying  for  the  work,  incloding  a  proper  proportion  of 
the  miscellaneons  expenses  and  the  cost  of  plant  as  shown  above,  is  $2.80  per  cnbio 
yard. 

In  order  to  ffive  a  better  id^  of  the  dimensions  of  the  lock  and  the  qnantities 
entering  into  its  oonstruotion,  the  following  ''general  description  of  the  lift  lock" 
is  taken  from  the  Annual  Report  of  the  Chief  of  Engineers  for  1896: 

"  Detail  dimensions  of  the  look  are  given  on  Plate  No.  1  of  the  accompanying 
drawings.    The  principal  dimensions  may  be  summarized  as  follows : 

Feet. 

Total  length  of  look 551 

Clear  width 80 

Height  of  lock  walU 37 

Width  of  bottom  coarse,  lock  walls 21^ 

Width  of  coping  conrse,  look  walls 5 

Width  of  coping  course,  gate  abutments SO 

Length  between  hoUow  qnoins 350 

Length  between  lower  and  guard  gates 40 

Heieht  of  lift  walls , 25* 

Width  of  bottom  course,  lift  wall 10 

Width  of  coping  course,  lift  wall 6 

Width  of  bottom  course,  gate  abutment 34 

"There  are  fifteen  oourses,  varying  from  3  feet  6  inches  to  I  foot  9  inches.  The 
first  and  second  courses  from  the  foundation  are  of  limestone,  as  are  also  the  four- 
teenth and  fifteenth,  the  latter  being  the  coping.  The  remaining  courses  are  sand- 
stone. The  lift  wall  is  built  of  limestone.*  The  minimum  and  maximum  courses  are 
respectively  3  feet  and  3  feet  6  inches  (coping  2  feet  9  inches).  The  miter  sills  and 
wall  are  circular  arcs,  their  upstream  faces  having  65  feet  1  inch  radii.'' 

The  first  stone  was  set  on  September  30,  1895,  and  was  the  south  pintle  stone  at 
the  lower  gate  recess.  The  last  stone  was  set  June  15, 1897,  and  was  the  south  stone 
of  the  guard  gate  sill.  During  this  time  a  total  of  1,053  cubic  yards  of  concrete, 
6,614  cubic  yards  of  cut  stone,  and  18,693  cubic  yards  of  backing  were  laid.  Deduct- 
ing time  lost  due  to  floods  and  other  causes  beyond  control,  some  two  and  one-half 
months,  the  average  laid  per  month  was  1,400  cubic  yards.  The  maximum,  2,762 
cubic  yards,  was  laid  in  the  month  of  June,  1896. 

From  one  to  four  derricks  have  been  in  use,  and  the  following  gives  the  derrick 
record  for  the  whole  work: 


Haoslyfler. 

Kamber 
of  der- 
ricki 
need. 

Number 
of  days 
•ettiiig. 

Cable 
yards  set. 

Cnblo 
yards  set 
per  day 

per 
derrick. 

1886 

lto4 
lto4 

4M 
885 

12,081 
12, 315 

^ 

1897 

Xfvtal — 

lto4 

841 

26,306 

80 

The  average  cost  per  cubic  yard  for  laying  masonry  has  been  $1.93.  This  included 
all  labor  and  materials  expended  by  the  setting  gang,  but  did  not  include  the  cost  of 
plant. 

The  following  is  a  summary  of  the  figures  contained  in  the  preceding  tables,  and 
gives  the  total  quantities,  as  well  as  the  unit  and  total  cost,  of  the  various  items 
entering  into  the  lock  construction.  The  expense  of  the  Chattanooga  office  is  not 
inoludecL 

Tabub  J.— Total  detailed  eosi  of  Ufi  l^k,  RiverUm,  Ala,,  January  f,  1893,  to  June  30, 
1897  {work  completed),  not  including  Chattanooga  office  expenses. 


Kind  of  work. 


Qnanti- 


Cost. 


Total. 


Peranlt 


Bnperintendence : 

Work  done  by  contractor 

Days  work  by  United  SUtes . 

Miscellaneons  snr  Toys 

Watehmea 


19.808.88 

14,751.86 

406.86 

2,514.45 


$87,481.65 


*  Changed  to  sandstone,  except  coping. 
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Table  J. --Total  detailed  eo^i  of  lift  lock,  Riveriem^  Ala.,  fto.— Gontinned. 


Kind  ot  work. 


^^**"        Cort.  T«tid.       P*r 


Sxoavatlon : 

Earth oubic  yards.. 

Book do..., 

BackflU do.... 

BookflU do..., 

Paddle do.... 

Sloping  spoil  banks 

Fine  pointed  masonry : 

Stone cubic  yards.. 

Cutting do 

Setting do..., 

Total do..-. 

Bough  pointed  masonry: 

stone do.... 

Cutting do.. 

Betting do.. 

Total do.. 


Bock  face  masonry: 

Stone 

Cutting 

Setting 


.de. 
.do., 
..do.. 


Total.. 


Lift  mil  aasonty : 

Stone do.. 

Cutting do.. 

Setting do.. 


Total.. 


Sills  and  lift  wall  coping: 

Stone .....................................do. .. 

Cutting do... 

Setting do... 


Total. 


.do.. 


Coping  maaonty : 

Stone do. 

Cutting do. 

Setting do. 


Total., 


.do.. 


Cut  stone  arch  masonry : 

Stone do.... 

Cutting do.... 

Setting do.... 


Total. 


..do. 


Quoins  (granite): 
Cut  granite — 
Settfiig 


.do... 
.do... 


Total. 


.do.. 


Rubble  backing  masoury : 

Stone do... 

Scappling do... 

Setting do... 


Totsl.. 


Concrete  masonry,  total do.... 

Grooves square  feet.. 


Total  cost  of  masonry 

It  iron. 


Anchorage  and  irons,  cast  iron tons. 

Wrought  iron do. 

Setting do. 


Total 

Bxpense  due  to  high  water. 


.do.... 


101,336 

16,063 

18,074 

230 

8.000 


8,453 
2,8U 
8.458 

t»468 


700 
804 


682 


170 
170 
179 

179 


783 
783 
783 

783 


491 
401 
491 


165 
165 


166 


18,602 

6,144 

18,692 

18,692 

1,053 
1,600 

96,859 
27.8 
87.  i 
66.0 

66.0 


$50,022.83 

27,422.24 

8,949.i« 

110.00 

1,500.00 

768.40 


90, 412. 12 
23,004.00 
8,884.17 


62,700.88 


3,811.08 
6,905.67 
1,883.68 


11,611.28 


«18.88 
718.87 
816.66 


1,841.86 


8,864.60 

4,096.17 
1,601.88 


8,468.64 


1,948.21 

1,481.41 

884.67 


8,762.29 


8,776.13 
7,897.50 
2»371.47 


19.945.10 


3,172.64 
8,664.48 
1,908.87 


12,746.68 


6,823.86 
«n.20 


7,801.06 


90,871.52 
8,366.36 
64,753.14 


]53,401.01 


8,664.22 
1,704.00 


1,601.53 

2,868.00 

520.00 


Total  field  oost  of  look. 


10.581 

1.70+ 

.22- 

.90 

.80 


$92,772.68 


6.91+ 
8.42+ 

2.41+ 


1&2B- 

*.V4+ 
8.44- 
8.86-. 


14.44+ 


&8B+ 
2.86- 


13.97+ 


6.76+ 

7.70 

2.88+ 


14.68+ 


10.87+ 
7.99+ 
2.16— 


2L02 


12.48- 
10.08 
2.90 


4.42 

17.65 
8.89 


LOO 


4L86 

2.89 


44.25 


4.84 
L86 
198 


8.21 


8.42 
LOO 


282,929.17 


10.73 

67.25 

77.09 

8.00 


4,979.53 
3,923.82 


76.60 
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Kind  of  work. 


Quanti- 
ties. 


Cost. 


Total. 


Per  cent. 


IjOww  entranoe,  mificellaneoiis . 
CJpper  entmnoe  and  canal 


8,600 


Present  asefnl  ralme  of  plant. 

Bongb  sandstone  on  hand cubic  yards. 

Rough  limestone  on  band do... 

Scappled  sandstone  on  hand do... 

Sand  on  hand do... 


129 
100 

aoo 


Total  field  expendHons. 


$488.09 
065.11 


8,626.07 
297.21 
400.00 
800.00 


$1,148.80 
34,300.00 


4.623.28 


442,158.78 


A  comparison  between  the  quantities  actually  entering  into  the  constraction  of 
the  lock  and  those  need  in  preparing  the  original  estimate  of  cost  is  shown  in  the 
following  statement: 


Classiflcation. 


Original 
eatiioate. 


Aotoal 

qnanti- 

ties. 


Bemarka. 


Szoavation cnbie  yards. 

Book  ezoaTaHon do... 

Conereta  masonry do... 


Bnbble  masonry 

Fine  point  masonry . . . 
Boagn  point  masonry . 
-^  off 


do... 

.......do... 

do... 

BoclE  face  masonry do... 

Sills,  UffcwaU do... 

Sills  and  lift  wall  ooping do... 

Qaoins do... 

Look  ooping do... 

Well  coping do... 

Cnt  stone do... 

Briek do... 

Groovea  and  checks square  feet. 

FiUing eobio  yards. 

Stone  tilling do... 

Paying do... 

Puddle  filling do... 


97,480 

8,410 

08 

10,065 

2,974 

692 

224 

754 


195 

908 

17 

178 

37 

1.400 

16,982 

1,488 

867 


101,385 

16.068 

1,068 

18,602 
8,452 
804 
96 
642 
179 
166 
783 


401 


1,600 
18,074 


8,000 


Filling  oT«r  arokea  and  IsTaUng  fi>an- 


CopiDg  qnolna  not  itl. 

Classed  as  nibble. 

▲rches. 

Kotnsed. 


At  app«r  entranoe.    If ot  completed. 


The  main  differenoes  are  in  the  rook  exoayation  and  the  concrete  masonry,  which 
axe  explained  by  the  fact  that  more  of  each  was  required  than  was  originally  con- 
templated. 

The  original  estimate  of  cost  of  the  lock  was  $399,324.  The  actual  cost,  after 
deducting  the  present  useful  value  of  the  plant  and  of  materials  on  hand,  has  been 
about  $412,000,  which,  considering  the  manner  in  which  the  work  was  done— that  is, 
by  a  combination  of  tne  contract  and  day-work  systems — is  unusually  dose. 


OFFICE  WOBK. 

The  cement  used  being  a  well-known  standard  brand,  it  was  not  thought  necessary 
to  make  extended  or  elaborate  tests.  Tests  to  determine  the  time  of  setting  were 
freanently  made.  One  series  of  tests  was  made  in  August  and  September,  1^6, 
which  showed  that  the  specification  requirements  were  being  complied  with.  In 
December,  1896,  and  January,  1897,  a  second  series  was  made,  to  determine  the  rela- 
tive values  of  the  sands  used  in  the  work  and  to  satisfy  ourHelvee  that  certain  sand 
taken  ftoro  the  excavation  and  used  for  concrete  could  be  relied  on,  all  of  which  was 
satisfactorilv  shown.  In  April,  May,  and  June  a  third  series  of  tests  was  made,  to 
determine  the  extent  of  the  deterioration  in  200  barrels  of  cement  on  hand  since 
November,  1896,  and  which  was  exposed  to  rain  and  dampness  during  the  flood. 
These  tests  indicate  that  very  few  barrels  were  seriously  injured.  These  were 
marked  and  not  used  at  all,  or  were  placed  where  strength  was  not  essential,  and 
in  using  the  remainder  the  apparent  differences  in  strength  were  more  than  maae  up 
by  increasing  the  proportion  of  cement  to  sand  over  the  customary  proportion. 

Many  of  the  samples  that  showed  weakness  on  the  seven-day  test  gained  strength 
rapidly  at  thirty  and  sixty  davs,  and  it  is  confidently  believed  that  the  ultimate 
strength  of  all  this  cement  will  be  nearlv  normal. 

A  series  of  tests  have  also  been  started  for  the  purpose  of  aeleptinff  a|Oen 
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nse  in  constraoting  the  walls  for  the  entrance  to  the  lock.  As  the  requirements  and 
speciiioatioDB  are  not  nearly  so  rigid  as  for  the  lock,  it  is  thought  that  in  all  proba- 
bility a  cement  can  be  found  that  will  effect  a  considerable  saving  on  the  cost  of 
these  walls. 

The  tensile  strength  of  the  Cherokee  sandstone  was  determined,  roughly,  by  pre- 
paring test  pieces  by  hand  and  breaking  them  in  the  cement-testing  machine. 
Twelve  samples  were  broken,  showing  a  strength  per  square  inch  of  from  540  to 
720  ponnds,  and  an  average  strength  of  602  pounds  per  square  inch,  which  la  proba- 
bly about  the  ultimate  strength  of  the  mortar  used  in  the  lo«k. 

ENTRANCE  TO  THE  LIFT  LOCK. 

The  matter  of  a  suitable  entrance  to  the  lift  look  has  been  under  serious  consid- 
eration for  the  past  six  months.  A  nnmber  of  plans  have  been  prepared  and  dis- 
cussed. The  matter  was  culminated,  however,  by  the  appointment  by  the  Chief  of 
Engineers,  United  States  Army,  of  a  Board  of  Engineers  to  meet  at  Chattanooga 
on  June  7,  for  the  pnrpose  of  considering  the  question.  This  Board  visited  the  lock 
site  on  June  9,  and  decided  on  a  plan  which  differs  from  the  plan  sug^ted  by  yon, 
mainly,  in  the  height  of  the  walls.  The  plan  proposed  by  the  Boara  of  Engineers 
may  be  briefly  described  as  follows : 

The  south  wall  of  the  entrance  is  the  extension  of  the  south  lock  wall  at  full 
height  (32i  feet),  a  distance  of  470  feet  to  the  river.  The  north  wall  begins  at  the 
end  of  the  north  lock  wall  with  a  curve  of  40  feet  radius  for  25^,  and  then  extends  at 
an  angle  of  25^  with  the  axis  of  the  lock  to  the  river.  This  wall  is  32^  feet  high  and 
180  feet  long.  Both  walls  terminate  with  a  pier  15  feet  in  diameter.  The  river  bank  for 
a  short  distance  above  and  below  the  entrance  will  be  sloped  and  paved  with  riprap. 

A  sketch  embodying  the  suggestions  of  the  Board  and  a  design  for  the  section  of 
the  walls,  accompanied  by  a  detailed  estimate  of  cost,  amounting  to  $147,570,  has 
been  prepared  by  me  and  submitted  for  your  action* 

WATEBSHED* 

A  careful  survey  has  been  made  of  the  watershed  tributary  to  the  canal.  The 
total  area  of  the  watershed  is  9,500  acres,  divided  into  thirteen  separate  districts, 
varying  from  35  to  3,500  acres.  The  run-off  from  this  area  during  continued  rains, 
like  those  of  March,  1897,  described  later  under  head  of  "high  water,"  will  be  prac- 
tically equal  to  the  total  rainfall.  It  may,  therefore,  be  assumed  that  during  a 
period  of  maximum  rainfall — say  at  the  rate  of  3  inches  per  hour,  which  is  the  maxi- 
mum observed  at  Florence — it  will  be  necessary  to  provide  for  a  flow  through  the 
canal  of  approximately  8,000  cubic  feet  per  second,  wnich  would  require  an  overflow 
opening,  approximately,  80  by  6  feet;  or,  if  the  water  is  allowed  to  be  backed  up  by 
the  gates  to  a  height  of  1  foot  above  the  overflow,  a  total  approximate  length  of 
overflow  of  1,300  feet  would  be  required. 

The  study  of  this  question,  which  is  an  important  one,  has  only  been  carried  far 
enough  to  indicate  tnat  a  structure  of  considerable  magnitude  will  be  required  to 
safely  care  for  this  water.  The  figures  given  above  are  crude  and  strictly  approid- 
matc. 

UPPER  OR  OUARD  LOCK. 

The  necessary  steps  have  been  taken  to  acquire,  by  condemnation,  21^  acres  of  land 
on  the  bluff  south  of  the  upper  lock  site  for  a  residence  and  other  buildings.  This 
land  connects  with  the  land  already  owned  by  the  United  States,  and  all  bes  above 
high- water  mark.  Preliminary  plans  have  been  made  for  the  assistant  engineer's 
residence,  which  will  eventually  be  occupied  by  the  lock  keeper. 

Detailed  plans  for  caisson  guard  gates  were  completed  by  Mr.  D.  W.  Church  as  a 
part  of  the  plans  prepared  by  him  for  the  upper  lock.  Prior  to  my  appointment 
here  I  made  a  careful  study  for  comparative  purposes  of  several  forms  of  gates,  and 
have  prepared  preliminary  designs  for  straight  gates  for  the  upper  lock,  which  indi- 
cate a  very  decided  economy  for  this  form  of  gate  over  any  other  considered.  The 
design  was  based  on  the  use  of  top  and  bottom  horizontal  girders,  spaced  about 
4i  feet  apart  and  sheathed  with  buckled  plates.  As  compared  with  curved  gates  of 
similar  height  this  preliminary  desi^  indicates  a  saving  of  over  40  per  cent  in  the 
weight,  in  addition  to  a  very  material  reduction  in  cost  of  construction,  due  to  its 
simpler  form. 

An  investigation  is  being  made  to  determine  the  best  and  most  available  quarry 
for  nse  in  constructing  the  upper  lock.  A  number  of  quarry  sites  have  been  visited 
and  inspected,  and  samples  therefrom  have  been  tested  and  their  physical  character- 
istics determined. 
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THB  FLOOD  OF  1897. 


The  year  1897  will  be  characterized  below  Decatnr  as  the  year  of  the  sreat  flood. 
The  flood,  which  was  inaugurated  by  heavy  rains  at  the  head  waters  oT  the  river, 
conmienced  February  23,  with  the  gauge  reading  7.6  feet.  Hie  reports  from  the 
apper  river  were  alarming,  but  on  reaching  a  height  of  26.6  feet  on  March  2,  it  fell 
rapidly  to  a  gauge  height  of  14.3  feet  on  March  6.  Beginning  March  5  there  was 
almost  daily  rain  for  the  remainder  of  the  month.  Between  the  10th  and  the  20th 
the  rain  was  abnormal.  The  heaviest  rainfall  at  Biverton  occurred  between  10  p.  m. 
on  the  17  th  and  1  p.  m.  on  the  19th. 

During  this  time  I  am  of  the  opinion  that  between  7  and  8  inches  of  rain  fell. 
Between  March  6  and  17  the  river  had  risen  rapidly  from  14.3  feet  to  40  feet.  During 
the  night  of  the  18th  it  rose  4.2  feet;  for  part  of  the  time  the  rise  was  at  the  rate 
of  6  inches  per  hour,  and  this  at  practically  the  crest  of  an  unprecedented  rise. 
The  crest  height,  50.3  feet,  on  the  gauge  at  the  lift  lock,  was  reached  between  2  and  5 
a.  m.  on  the  20th.  The  water  fell,  slowly  at  first  and  until  April  3,  when  the  gauge 
read  19.4  feet.  At  this  time  a  third  rise  began,  which  reached  its  crest  height,  30.1 
feet,  at  6  a.  m.,  April  11.  The  normal  low-water  stage,  6  feet,  was  reached  about 
May  1,  making  the  total  duration  of  the  flood  about  two  months. 

This  flood,  uthough  surpassing  all  previous  ones  of  record,  was  purely  local,  and 
did  not  extend  above  Deoatur  as  a  flood  of  any  magnitude.  The  records  of  the 
United  States  Weather  Bureau  show  that  the  rainfall  at  stations  within  a  radius  of 
25  miles  of  Florence,  Ala.,  was  heavier  by  more  than  50  per  cent  than  at  any  other 
points  in  the  Tennessee  Basin.  The  rainfall  record  at  these  stations,  from  the  9th  to 
the  19th  of  March,  is  as  follows: 


Date. 


Decatnr. 


Florence. 


St.  Joseph. 


Kewborg. 


Maroh9.. 
March  10. 
March  11. 
March  12. 
March  18. 
March  U. 
March  15. 
March  16. 
March  17. 
March  18. 
March  19. 


Total. 


IfUhsa. 

0.80 
.17 
.18 

8.56 
.08 

1.13 


1.76 
.05 
.61 

4.45 


11.27  I 


Jnehea. 

0.09 
.55 
.85 

L96 


Inches. 


0.96 
1.09 
L45 


2.15 
LOO 
.50 


1.42 
.82 
.42 


Inehtt. 
0.21 

.89 
1.29 
2.42 

.01 
1.84 
L89 
1.03 


5.15 
.09 


4.89 
8.04 


12.34 


14.09 


8.56 
L80 


13.94 


Decatur  is  east,  St.  Joseph  north,  and  Newburg  south  of  Florence. 

The  height  attained  exceeded  the  flood  height  of  1882  and  1867  by  2i  feet  at  River- 
ton,  and  by  2  feet  at  the  guard  lock.  The  fall  of  the  water  surface  over  Colbert  and 
Bee  Tree  Shoals  between  the  lift  and  g^iard  locks  was  practically  wiped  out,  being 
only  3.6  feet  when  the  water  was  highest.  The  observed  fall  at  low  water,  with  the 
Biverton  gauge  at  — 1.6,  is  26.6  feet.  Notwithstanding  the  fact  that  this  flood  was 
unexpected  and  unprecedented,  and  that  our  preparations  were  entirely  inadequate, 
the  actual  damage  sustained  by  the  United  States  was  practically  confined  to  the 
wrecking  of  the  tempera^  buildings  at  the  lock  site  and  the  loss  of  a  small  quantity 
of  tools  and  supplies.  Of  course  a  very  considerable  expense  was  caused  by  the  loss 
of  time  and  the  necessity  for  securing  and  caring  for  the  property.  As  soon  as  it  was 
certain  that  the  lock  would  be  flooded  an  opening  was  cut  through  the  levee  and  the 
lock  filled  through  a  wooden  sluice  box  built  for  the  purpose.  In  this  way  it  was 
possible  to  regulate  the  filling,  which  was  done  without  accident  or  washing  any 
earth  into  the  look  pit.  When  the  water  was  pumped  out  the  deposit  in  the  bottom 
of  the  lock  did  not  exceed  1  inch.  The  flood  occasioned  about  two  months'  loss  of 
valuable  time. 

OSNERAL  AND  MI8CBLLANBOU8. 

But  one  accident  of  a  really  serious  nature  has  occurred  during  the  construction 
of  the  lock,  and  that  was  due  to  the  acknowled^^^ed  carelessness  of  the  chief  sufiTerer 
from  it.  The  accident  was  caused  by  an  explosion  due  to  an  attempt  to  remove  an 
unex]>loded  charge  of  giant  powder  discovered  in  the  rock  excavation.  Four  men 
were  injured.  One  had  an  arm  broken,  another  a  leg,  a  third  several  ribs,  and  the 
fourth,  an  experienced  powder  man,  who  was  removing  the  charge,  had  both  eyes 
destroyed  and  was  otherwise  badly  injured. 
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It  is  to  be  regretted  that  in  eases  of  this  kind  no  provision  can  be  mftde  by  the 
United  States  representatives  for  proper  medical  attention  and  cihre  of  injured  men. 
In  this  particnlar  instance  the  men  had  little  or  no  means  to  provide  for  themselves, 
and  were  practically  dependent  on  the  charity  of  the  resident  phyaioians. 

Photographs  of  the  completed  lock  accompany  lAiis  report. 

Mr.  John  Porteons,  who  has  acted  as  inspector  and  sui>erintendent  at  the  lift 
lock,  and  has  been  connected  with  the  work  from  its  inception,  is  entitLed  to  credit 
for  faithful  and  efficient  services  rendered. 

Very  respectfully,  your  obedient  servant, 

G.  T.  Kkllbo^  AniiUmt  Enfumr. 

Capt.  Dan  C.  Kingman, 

Corp*  of  Engineer;  U,  8.  A, 


BSPORTS  OF  lot.  V.  B.  WILLIAMS^  ABSISTAliT  ■NOINKKB. 

Enginrbr  OmcB, 
CJMtianoogOy  TentL,  Jims  IS,  1897. 
Captain:  I  have  the  honor  to  submit  the  following  report  on  the  oompletioa  of 
the  survey  of  the  Tennessee  River  below  Riverton,  Ala. : 

FIELD  WORK. 

According  to  instructions.  I  left  Chattanooga  September  27,  1896,  and  reached 
Muscle  Shoals  Canal  September  28.  One  day  was  spent  in  getting  quarter  boat  and 
property  ready  for  the  survey.  Owing  to  the  low  stage  of  the  nver  the  steamboat 
could  not  get  over  the  shoals,  and  the  quarter  boat  had  to  be  run  by  hand,  with 
sweeps  and  poles,  all  the  way  to  Fort  Henry,  Tenn.  (where  the  field  work  of  1895 
closed),  a  distance  of  200  miles. 

Owing  to  the  strong  upstream  winds  during  the  daytime  a  large  part  of  the  dis- 
tance was  run  after  dark,  and  it  required  ten  days  to  make  the  trip.  Members  of 
tlie  party  were  picked  up  at  various  places  aloug  the  river  most  accessible  to  them, 
and  a  complete  organization  was  effected  at  Fort  Henry  October  10,  as  follows :  F.  B. 
Williams,  assistant  engineer,  in  charge;  J.  E.  Hall,  I.  C.  Brewer,  and  E.B.Wheeler, 
transitmen;  J.  F.  Ghormley  and  Charles  W.  Negley,  levelmen;  1  leadsman,  4  record- 
ers, 4  rodmen,  5  azmen,  6  boatmen,  1  watchman,  1  cook,  and  2  waiters ;  making  a  total 
of  30. 

The  methods  employed  were  the  same  as  thoae  used  during  the  previous  year  (1895). 
(See  Report  of  Chief  of  Engineers.  Appendix  B  B,  p.  2036.) 

Temporary  gauges  were  established  at  Johnsonville,  Tenn.,  month  of  Sand^,  Tenn., 
Birmingham,  Ky.,  and  Haddox  Ferrv,  Kentucky,  and  these  were  read  twice  a  day 
during  the  survey. 

The  total  amount  of  work  done  was  as  follows : 


Right 
bank. 

Left 
bank. 

stadia  linea  mn 

mnM 

66.9 
486 
62.4 
50 

66.4 

Nnmbfir of coaiww .,..r.-T - -  - 

672 

Level  linM  run 

nillAii 

68.7 

BAnchmarkft  establlahod 

46 

Number  of  ranges  sounded,  613  =  70.5  miles,  including  chutes. 

The  amount  of  sickness  in  the  party  was  very  much  less  than  it  was  the  year  before, 
owing,  I  think,  to  the  use  this  year  of  boiled  water  for  drinking.  Considerable  sick- 
ness was  experienced  by  those  who  did  not  drink  the  boiled  water,  but  those  who 
did  drink  it  were  free  from  malaria. 

The  survey  was  completed  to  the  mouth  of  the  Tennessee  River,  and  included  a 
part  of  the  city  of  Paducah,  Ky. 

The  party  was  disbanded  November  21,  having  been  in  the  field  forty-two  days 
from  the  time  that  work  was  begun  at  Fort  Henry. 

The  total  cost  of  subsistence  was  $465.72,  or  an  average  of  about  SH  cents  per  man, 
per  day;  amount  paid  out  in  salaries  during  the  field  season  was  about  $1,900,  in- 
cluding gauge  readers'  salaries;  traveling  expenses  $58.85;  making  a  total  cost  of 
survey  about  $2,424,  or  $39.74  per  mile,  which  includes  the  ten  days  employed  in 
moving  quarter  boat  to  Fort  Henry,  Tenn. 
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OFFICE  RBDUCnON. 

Mr.  J.  £.  Hall  and  Mr.  E.  B.  Wheeler,  compnters,  assisted  in  the  office  work,  be- 
ginning Jannoary  8, 1897. 

Latitades  and  departures  were  computed  for  aU  courses  (1,158),  frequent  closures 
of  loops  and  adjustments  beine  made.  Stations  were  then  plotted,  to  a  scale  of  500 
feet  to  1  inch,  on  charts  2  by  3  feet,  so  that  a  continuous  map  is  obtainable  by  join- 
ing these  charts. 

The  ''Ockerson  rollers''  were  used  in  putting  on  the  topographical  signs  beyond 
the  top  of  bank. 

Seventeen  charts  were  required  to  cover  this  part  of  the  river,  making  a  total  of  63 
charts,  covering  226^  miles,  from  Riverton,  Ala.,  to  Paducah,  Ky.  These  17  charts 
were  completed  about  April  1,  1897,  at  a  cost  of  about  $690. 

The  work  of  making  tracings  of  the  en  tiro  set  of  63  charts  was  then  begun,  and  50 
of  these  tracings  have  now  been  made.  The  office  force  on  this  work  was  reduced 
to  2  men  May  7,  1897,  by  the  resignation  of  Mr.  J.  £.  Hall. 

After  checking  up  the  level  notes  it  was  found  that  our  levels  gave  the  elevation 
of  "  zero  of  Paducah  gauge  "  279.16  feet  above  mean  Gulf  level  at  Bilozi,  Miss.,  which 
is  8  feet  lower  than  tne  elevation  given  by  the  United  States  Weather  Bureau.  The 
Weather  Bureau's  elevation  is  probably  erroneous,  as  it  was  taken  from  a  single 
line  of  railroad  levels,  while  Tennessee  River  elevation  was  determined  by  a  double 
line  of  ordinary  levels,  starting  with  "precise-level"  elevations,  with  water  surface 
and  frequent  river  crossings  to  check  up  bv. 

The  bed  of  the  Tennessee  is  composed  almost  entirely  of  gravel,  and  where  shoal 
places  occur,  on  the  lower  river,  at  the  heads  of  islands  and  bars,  everything  seems 
favorable  for  improving  the  channel  by  dredging. 
Very  respectfully,  your  obedient  servant, 

F.  B.  Williams,  Assistant  Engineer, 

Capt.  Dan  C.  Kingman, 

CiMrps  of  Engineers,  U.  8.  A. 


Enginebr  Officb, 
Chattanooga^  Tenn.,  June  19, 1897. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the 
proposed  site  of  city  wharf,  Chattanooga,  Tenn.  : 

It  appears  that  prior  to  1876  a  strip  of  land  lying  along  the  Tennessee  River 
between  Montgomery  avenue  and  Hooke  street,  Chattanooga,  Tenn.,  was  set  apart 
for  a  public  wharf.  This,  however,  was  never  used  and  no  improvements  were  ever 
made. 

All  necessary  information  in  regard  to  the  location  of  this  old  city  wharf  site  was 
obtained  from  the  city  engineer,  Mr.  Hooke. 

Computations  based  upon  data  obtained  from  an  old  blue  print  of  city  wharf  site 
show  tne  east  side  of  wharf  limits,  950.7  feet  long,  running  from  the  north  side  of 
Montgomery  avenue  to  the  north  side  of  Hooke  street,  making  an  angle  of  69^  24' 
with  the  center  line  of  Montgomerv  avenue. 

Mr.  E.  B.  Wheeler  assisted  in  making  the  survey,  and  the  crew  of  the  U.  S.  steamer 
Colbert  was  used  to  complete  the  party. 

A  topogpraphical  survey  was  made  of  the  wharf  site  and  vicinity  by  transit  and 
stadia  method.  A  line  of  levels,  based  on  city  datum  (which  is  the  zero  of  Chatta- 
nooga gauge),  was  run  between  stadia  stations  and  along  the  shore  line.  Cross  sec- 
tions were  aUo  made  every  200  feet  with  a  lock-hand  level  and  a  tape. 

Thirteen  ranges,  about  100  feet  apart,  were  sounded  from  the  shore  out  to  the 
channel  and  3  of  these  ranges  extended  across  the  river.  Soundings  were  located 
with  transit  and  stadia. 

Five  borings,  from  2  to  4  feet  in  depth,  were  made  with  a  pointed  steel  rod,  to 
ascertain  the  character  of  the  river  bed. 

The  fall  of  the  river  for  the  1,000  feet  in  front  of  the  wharf  site  is  about  one- tenth 
of  a  foot.  The  river  bed  has  a  gradual  slope  from  the  shore  out,  and  is  composed  of 
gravel,  with  a  slight  mixture  or  sand  in  some  places.     No  rock  was  found. 

At  low  water  there  is  about  9  feet  of  water  in  the  channel. 

The  bank  is  very  uneven  and  out  up,  and  the  surroundings  are  very  bad.  Two  open 
sewers  from  2  tanneries  empty  into  the  river  here,  and  the  city  garbage  dump  is 
at  the  lower  end  of  the  site.  Large  quantities  of  slag  have  been  thrown  out  over 
part  of  the  ground  by  the  Chattanooga  Iron  Company. 

A  map  of  the  site,  drawn  to  a  scale  of  80  feet  to  1  inch,  has  Just  been  completed. 
Very  respectfully,  your  obedient  servant, 

F.  B.  Williams,  Assistant  Engineer. 

Capt.  Dan  C.  Kinqman, 

Corps  of  Engineers,  U,  8.  A* 
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Commercial  statistics  of  Tennessee  Bicer  above  ChattanoogOj  Temn, 


Articles. 


Year  ending  Deoember  31 — 


1893. 


1894. 


18B6. 


1898. 


Efttinuitod 
▼Alue,  1896. 


Grain 

Iron  ore , 

Liiniber 

LogH  and  wood 

Live  stock 

Sand 

Tan  bark 

Flour 

Railroad  tiwi 

General  raerckandisc. 

Cotton 

Cotton  seed 

Coal 

Hay 

Shingles 

Brick 

Tile 

Marble 

PeanutH 

Huop  i>o1os 

Fertilizer 

Tobacco 

Pnwluce 

Stiivoo 


Tons. 

25,911 

11,988 

3,464 

225 

628 

1,763 

800 

644 

88 

25,015 


Tons. 
55,116 
14,567 

7.957 
40.000 

1.069 

1,225 
27 

1,844 


Tons. 
45.433 
06,347 
14.995 
82,680 
1,249 
1,500 


38,579 

14 

400 


1.496 

1.000 

34,011 

27 


7,105 
l.«27 
5,250 
2,337 


Total. 


Tons. 

61.153 

61,044 

16,819 

859  204 

4,996 

80,403 

2,067 

5,503 

6,245 

6,547 

258 

30 

0,275 

5,662 

64 

1,296 

225 

12.000 

75 

2.900 

560 

225 

1.326 

50 


$783,686.00 

61.400.00 

105,606.00 

467.721.20 

182.876.00 

16,003.00 

11,741.00 

275, 150. 00 

14,223.00 

589.230.00 

39.UOO.00 

450.00 

9.650.00 

81.745.00 

1,425.50 

4,217.00 

9,000.00 

40.000.00 

1,950.00 

1,900.00 

24,100.00 

6,30aOO 

61,620.00 

137.50 


71,026  1    100,818 


265.256 


623«915 


2,788,022.20 


Number  of  passengers  transported  (1896),  88,240. 

Commercial  slatUtics  between  Chattanooga,  Tgan.,  and  Deoaiwr,  Ala, 


Articles. 


Year  ending  December  81— 


1893. 


1894. 


1896. 


1896. 


Estimated 
▼aiue,  1896. 


Lumber 

Cotton 

Live  stock 

Grain 

Flour 

Cotton  seed 

General  merchandise. 

Logs  and  wood 

Iron  ore 

Staves 

Peanuts 

Cosl 

Hay 

Tan  bark 

Sand 

Stone 

Produce 

Ixt>n,pig 

Brick  and  tile 


Tons. 

68.526 

190 

197 

1,798 

342 

24 

5.578 

6.090 

4,581 


Tons. 

12,738 
4,096 
921 
7,659 
3,288 
1.078 
16.001 

122,  Oil 
6,604 


Tons. 

22.290 

8,970 

234 

13, 716 

8.874 

1,083 

9,466 

1.287 

46,610 

66 

25 

2,056 

47 

1,150 

8.984 

2,500 


Tons. 
8.100 
4,188 
798 
13,165 
4.148 
966 
13,816 
40,603 
86,686 


$49,932.00 
480, 120. 00 

11. 850. 00 
150,264.20 
203,722.00 

12,701.00 
1,671,254.00 

69,903.00 

39.502.00 


8,201 
876 
101 

2,892 


6,402.00 
9,095.60 
6,.'{41.00 
1,931.00 


875 
804 


43,202.00 
4,405.00 
25,523.00 


Total. 


77,826 


178.866 


117,857 


181,406 


8,686,147.70 


Nnmber  of  pMsengen  transported  (1886),  21,168. 
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Commercial  8tati8iio9  between  Flarenee,  Ala»,  and  Padueah,  Ky, 


Articles. 


Iron,  pig 

Staves 

Lumber 

Cotton 

Peanuts 

Livestock 

Hoop  poles 

Grain 

Flour 

Cottonseed 

Sand 

General  merchandise . 

LoM 

Rallroftdties 

Coal 

Stone 

Tan  bark 

Tobacco 

yPwA 

Iron  ore 


Total. 


Year  ending  I>eoeniber  31- 


1898. 


Toiu. 

14,454 

4.141 

104,000 

1,837 

2,020 

8.090 

124 

13.121 

4,862 

24 

701 

28, 177 

80,300 

139,203 


844,663 


1894. 


808,914 


1886. 


Timt, 

Ton; 

6,684 

40,384 

2,251 

27.296 

20,028 

91.824 

4.437 

16,317 

640 

8,910 

2.238 

4,250 

880 

68,062 

0,990 

24,283 

4,510. 

6,600 

1,076 

4,922 

14,487 

22,069 

100,072 

192.012 

112,432 

87,176 

194,501 

92,335 

8,666 

84 

810 

84,060 


960,059 


1896. 


64.467 

29,679 

121,855 

4,606 

8.598 

7.988 

1,004 

2,948 

5,085 

2,320 

4,700 

184,059 

125, 684 

184.010 

127,024 

2,050 

172 

428 

41«684 

151 


864,061 


Estimated 
▼alne,  1896. 


1752,846.00 

151,516.00 

752,022.80 

602,120.00 

299,100.00 

47,000.00 

8,025.00 

148. 108. 00 

212,225.00 

24,760.00 

8,292.00 

11,075,288.00 

420,952.00 

891,584.00 

211,068.00 

1,150.00 

18,620.00 

21,000.00 

56,184.00 

246.00 


15,198,065.80 


Kumber  of  passengers  transported  (1896),  82,387. 
lAet  of  steamboaU  {etem-wheel)  plying  on  the  Tenneeaee  Biver  above  Chaitanoogaf  Tenn, 


Kame. 


Length. 


Bieadtb. 


Depth. 


Net  ton- 
nage. 


Capacity 
of  barges. 


Onenand  1  barge 

Lncile  Borden  and  6  barges. 

Telephone  and  6  barges 

Flora  Swan  and  7  barges..... 

Gladys  and  1  barge 

J*.  W.  Bnssell  and  1  barge 

TallaHsee 

Bprintr  Hill  and  9  barges 

X.  P.  Dawson  and  4  barges... 

Key  City  and  1  barge 

Clinton  B.  Flak  and  2  barges 

OooeeNo.2  and  8  barges 

Lora 

Mandand  4  bargee 

C.  M.  Foncbe , 

Kingston  and  8  bargee 

Oliver  King 

J*.  C.  Warner  and  2  barges ... 
J.  P.  Kindrick  and  2  barges . . 

Bclipse 

City  of  KnoxTille 

J.  W.Hart 


104.6 

86 

93 

98.11 

76.11 

76 

60 
136 

60 

80 
100 

51.6 

70 

79 

93 

55 

60 
142 
112 

39 
180 

41 


F€€L 

18 

14 

19 

18.11 

11 

9 
12 
26.6 
10 
15 
18 
13.5 
12 
16.5 
14 
11 

8 

81.6 
20 

9 
18 

7 


2.5 

2.5 

2.6 

2.8 

2.8 

2.8 

2 

4 

2.8 

3.2 

8.4 

L6 

2.5 

8.2 

2 

8 

2.6 

4.6 

8.7 

8 

8 

2.1 


74.77 
55.82 
97.47 
57.81 
80.91 
24.60 
22.16 

166.88 
29.80 
60.45 
78.80 
19.18 
22.16 
23.80 
61. 12 
87.80 
29.80 

201.06 

125.71 
9.72 

147.60 
5.68 


Ton9. 
28 

168 

168 

210 
45.80 
47.14 


2,700 
157.20 
46 

164.60 
117.78 


146 
'806' 


In  all,  22  atewaboate  Of  1,868.08  tOM  bozdea  netk  m4  Ot  bMfW  «r  6,806J2  60M  OiVMttT* 
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U$i  of  BteamboaiB  (Bieni-wheel)  plying  an  the  Tennetsee  Bitw  helow  Chaitamooga,  Tenn. 
BBTWBBN  CHATTANOOGA,  TBNN.,  Aim  DBCATUB,  ALA. 


Kame. 


Length. 


Bnadih. 


Depth. 


Net  ton- 
nage. 


Capacity 
of  bargee. 


HnntnTllle  and  2  barges 

HatUe  MoDaniel  and  2  bargee. 

J.  C.  Warner  and  2  barges 

J.  P.  Kindriok  and  2  bargee  . ... 

Spring  Hill  and9  barges 

Mattie  Ivy  . 


Fut. 
125 
00.5 
142 
111 
136 


Fut, 
24 
18 

81.6 
20^ 
26.6 


F^eL 

4 

2.5 
4.6 
8.5 

4 


89.80 
00.63 
201.05 
128.71 
150.83 


Tont, 

176 
1.247.50 

800 

800 
2,700 


City  of  Chattanooga  and  8  bazges  . 

LoKePryor.Jr 

B.  F.  Yonng  and  26  bazgee 


134 


27.8 


120 


24 


8.6 
2 

4 


167.60 
124.26 
160.68 


600 


8,118.60 


In  all,  0  steamboats  of  1,110.25  tons  harden  net, 
BBTWEBK  FLOBUNCB, 


46  barges  of  18,442  tons  oapaolty. 
..AND  PADUCAH,KT. 


City  of  Padnoah 

City  of  Sheffield 

Steamer  Clyde 

John  L.  Lowry 

Wm.  Towleand  2  bftrges 

Fred.Neilee 

Clayton  H.  Webb  and  6  bargee . . . . 

W.J.Bryan 

Haggle  Belle  and  80  barges , 

Artemns  Lamb  and  14  barges 

Peter  Honts 

Lola  B.  Warren  and  8  barges 

Dolphin  and  13  baiBgee 

Barge  Grace 

Manie  Bauer  and  4  barges 

Longfellow 

Gns  Genin  and  8  barges 

Mayflower 

Bdcar  Cherry  and  1  barge 

R  A.  Speed  and  11  barces 

Steamer  Kenton  and  6  oarges < 

John  D.Lewis 

Ashland  City  and  1  barge , 

Prank  BHmett 

City  of  Chattanooga  and  8  bargee. 

Bnuna  Cooper 

Pengnin  and  2  barges 

Diok  Clyde  and  4  barges 

Tug  Ida  and  5  barges 

Mary  N.  and  5  bargee 

John  Barrett 

Charlie  McDonald  and  20  barges.. 

Jennie  Gilohrist  and  6  barges 

Geo.  W.Parker 

H.S.  McCombe 

Grace  Morris. 


JoeieandlO  barges 

B.  F.  Young  andlM  barges. 
LnkePryor.Jr , 


188 
180 
185 
108 

00 

06 
118.0 


05.6 
140 


185.8 
116 
73 
112 
120 


152 

124 

106.2 

148.2 

120 

50.6 
184 

05 

80 

06 

80.6 

60 

124.8 
147 
100.6 
266 
105.8 
100 
146.2 
120 


87 
82 
88 
16 
16 
10 
24.7 


18.4 
80.6 


22.8 

26 

17.5 

19.06 

20 


27.4 
22 
88 

28.2 
20 
0.2 
27.8 
25 
16.6 
17.4 
14.8 
14 
81 
80 
18.6 
46.5 
45.6 
20 

28.6 
24 


S.2B 

S.6 

6 

8.6 

8.5 

4 

8 


8.6 

4 


4.8 
8 

8 
14.8 

4 


5 

4.2 

5.2 

4 

8.0 

2.8 

8.6 

8.8 

8.4 

8.0 

7 

8 

4 

4.6 

8.8 

7 

6 

8.6 

2.6 

4 

2 


700 

750 

580 
54.16 
68.86 
67.17) 
08.7  J 


62.81 
176.78 
100      1 


600 
4,054.20 


156.16 
600 

45.86 
03.50) 
180.  OOi 
063 

266.48 

140.57 

153.08 

266.41 

04.56 

7.61 

167.60 

70.10\ 

60.68/ 

76.84 

87.78 

86.54 

187. 28X 

250.52/ 

74.48 

005.16 

885.01 

78.88 

283.70 

160.68 

124.26 


18,350 
5,600 

2,841.26 

5,200 


2,400 
3,640 


250 

5,550 

800 


200 
*606' 


1,000 
800 

800 

18,000 
1,400 


5,000 
8,118.00 


In  all,  80  steamboals  of  8,410.62  tona  bordcn  net,  and  184  barges  of  74,181.06  tone  oapaoiij. 


BBPORT  OF  BOARD  OF  BNaiNRBRS. 

Bnoinreb  Offiob,  United  States  Abut, 

Ohattanoogay  Tenn,j  June  7, 1697. 

The  Board  met  at  10  a.  m.,  parsaant  to  the  foregoing  order.    Presenty 

all  of  the  members.    The  Board  then  proceeded  to  consider  all  of  the 

information  on  file  in  this  office  relating  to  the  sabject  which  it  was 

appointed  to  investigate.    A  large  number  of  letters  was  read,  copies 
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of  which  are  transmitted  herewith,  numbered  1  to  24,  inclusive.  Six 
bine  prints  were  also  examined  and  are  herewith  transmitted. 

On  the  9th  of  June  the  Board  visited  Biverton,  Ala.,  the  site  of  the 
lock,  and  personally  examined  it  and  the  proposed  entrance.  On  June 
10,  the  Board  having  completed  the  dnty  assigned  to  it,  adjourned 
sine  die. 

As  a  result  of  its  investigation  and  study,  the  Board  has  the  honor 
to  submit  the  following  report: 

The  duty  assigned  to  the  Board  was  to  examine  into  and  report  upon 
a  project  prepared  by  Capt.  Dan.  0.  Kingman,  Corps  of  Engineers,  for 
the  construction  of  the  entrance  to  the  lifblock  at  Biverton,  Ala.  This 
project  was  submitted  to  the  Chief  of  Engineers  in  a  letter  dated  April 
28,  1897,  which  letter  is  herewith  returned.  This  project  proposed, 
briefly,  to  excavate  the  earth  and  rock  down  to  the  level  of  the  bottom 
of  the  lock  and  outward  to  the  low- water  line  of  the  river;  to  curve 
the  lock  walls  outward  on  the  arcs  of  circles;  to  retain  the  slope  of  the 
excavation  on  the  south  side  by  a  wall  about  18  feet  in  height,  and 
above  this  to  protect  the  slope  by  a  stone  pavement.  On  the  north  side 
the  point  of  land  lying  between  the  entrance  and  the  river  was  to  be 
shaped  up  and  protected  on  the  entrance  side  by  a  low  wall  conforming 
to  a  slope  of  1  on  2,  and  above  the  water  line  by  a  stone  pavement.  On 
the  river  side  the  point  was  to  be  protected  by  a  heavy  riprap. 

The  Board  had  to  consider  first  whether  this  proposed  form  of  entrance 
afforded  a  sufiicient  basin  below  the  lock,  and  second,  whether  the 
method  of  retaining  and  .protecting  the  slopes  was  the  best  suited  to 
the  particular  case. 

The  Tennessee  Biver,  at  the  place  where  it  will  be  entered  from  the 
canal,  makes  a  curve  with  a  radius  of  about  2  miles.  The  axis  of  the 
lock  makes  an  angle  with  the  river  bank  of  about  20  degrees.  The  low- 
water  width  of  the  river  is  about  1,(K)0  feet;  its  cross  section  is  sym- 
metrical, the  deepest  water  being  found  near  the  middle  of  the  river. 
The  current  in  the  river  at  this  place  is  at  no  time  excessive.  The  bank 
of  the  river  for  nearly  2,000  feet  below  the  lock  is  generally  smooth  and 
even,  and  the  regular  steamboat  lauding  of  Biverton  is  situated  upon  it 

For  these  reasons  it  appears  to  the  Board  to  be  unnecessary  to  exca- 
vate or  to  otherwise  construct  a  large  basin  for  the  reception  of  boats 
at  the  lock.  The  whole  river  itself  is  a  basin  and  can  be  used  as  such. 
The  size  of  the  entrance  proposed  in  the  project  before  referred  to  is, 
therefore,  considered  by  the  Board  to  be  sufficient. 

The  method  proposed  for  retaining  and  protecting  the  slopes  at  the 
sides  of  the  excavation  is  not,  however,  considered  to  be  desirable. 
Exi>erience  at  the  Louisville  and  Portland  Canal  has  clearly  indicated 
that  paved  slopes  are  objectionable.  It  is  difficult  to  construct  them  of 
sufficient  strength  to  resist  the  shock  of  heavy  boats,  and  it  has  been 
found  that  boats  easily  ground  upon  them,  and  that  particularly  in  the 
case  of  the  lightly  constructed  boats  used  for  the  transportation  of  coal 
they  may  be  seriously  injured  and  even  destroyed  by  such  grounding. 
The  Board  therefore  disapproves  of  using  the  paved  slopes  in  the  vicin- 
ity of  the  lock,  and  it  is  proposed  to  so  far  modify  the  project  of  Cap- 
tain Kingman  as  to  provide  that  the  south  slope  to  the  entrance  shall 
be  protected  by  a  masonry  wall  built  to  the  same  height  as  the  lock 
wall  at  its  lower  end  and  extending  about  500  feet  to  the  river  bank. 
That  the  dope  on  the  north  side  of  the  entrance  shall  be  similarly 
retained  by  a  wall  about  180  feet  in  length,  making  an  angle  of  25 
degrees  with  the  axis  of  the  lock  and  built  to  the  same  height  as  the 
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south  wall.    The  river  slopes  beyond  these  walls  to  be  protected  for  a 
sufficient  distance  by  hand-laid  riprappiug. 

The  dimensions  and  mode  of  contruction  and  the  estimate  of  cost  of 
the  proposed  entrance  are  fully  set  forth  in  a  letter  of  Assistant  Engi- 
neer G.  T.  Nelles,  which  was  prepared  for  this  report  by  him  under  the 
direction  of  the  Board.  A  copy  of  this  letter  is  herewith,  and  is  made 
a  part  of  this  report. 
Bespectfully  submitted* 

Dan  0.  Kingman, 

Captain  of  Engineers. 
Geo.  W.  Gobthals, 

Captain  of  Engineers. 
J.  G.  Warren, 

Captain  of  Engineers. 


BBFORT  or  MB.  O.  T.  MSLLB6,  ASSISTANT  BKGIN1SBB. 

Tbknbsssr  RrvsR  Ibiproybmknt, 
EvQiNKSR  Offigk,  Unitkd  Statbs  Armt, 

MiverUm,  Ala.,  June  It,  XS97. 

Captaik:  I  have  the  honor  to  submit  a  detailed  eetimate  of  ooet,  and  a  sketch  of 
a  design  i'or  the  entrance  to  the  lift  lock,  prepared  in  accordance  with  the  instrac- 
tions  of  the  Board  of  Engineers,  United  States  Army,  which  convened  here  Jane  9. 

The  entrance  is  made  bv  extending  the  lock  walls  out  to  the  river  at  fuU  height 
(32|  feet).  The  south  wall  is  straight  in  the  extension  of  the  south  lock  wall  for  a 
distance  of  about  475  feet.  The  north  wall  is  curved  to  the  right  on  a  radius  of  40 
feet,  and  then  extended  to  the  river  at  an  an^le  of  25^  with  the  axis  of  the  lock,  for 
a  distance  of  180  feet.    Both  walls  terminate  in  a  fhll  height  pier  15  feet  in  diameter. 

Oeneral. — ^The  main  walls  of  the  lock  were  desired  to  withstand  a  pressure  due 
to  water  standing  behind  them  at  reference  28,  in  addition  to  earth  pressure.  In 
the  presen  t  case  it  is  not  thought  necessary  to  provide  for  a  water  pressure  by  increas- 
ing the  thickness  of  the  walls,  but  it  is  proposed,  and  made  as  much  a  part  of  the 
project  as  the  walls  themselves,  to  provide  weep  holes  through  the  walls,  and  by 
the  manner  of  placing  the  back  filling,  which  is  to  be  rock  from  the  excavation,  to 
provide  drainage,  so  that  the  aooumulation  of  water  behind  the  walls  will  be 
impossible. 

Owing  to  the  existence  of  bed  rock  up  to  reference  6.5  throughout  the  area  occu- 
pied by  the  entrance,  into  which  the  bottom  6\  feet  of  the  wall  will  be  built  and 
bonded,  the  height  of  the  wall,  so  far  as  the  effects  of  the  earth  pressure  is  con- 
eemed,  will  be  ^  feet.  The  design  is  based  on  this  height,  the  bottom  courses  to  be 
so  built  as  to  maintain  this  condition  under  all  circumstances;  and  in  making  the 
estimate  the  quantities  given  are  on  the  snpposition  that  the  bottom  6i  feet  will  be 
1  foot  wider  than  the  course  immediately  above  it. 

De$ign  of  the  walls, — A  preliminanr  section  was  obtained  by  assuming  a  mean 
thickness  of  9^  feet,  which  for  a  &-foot  coping  thickness  gives  a  base  width  of  14 
feet. 

When  tested  bv  the  method  given  by  Trautwine,  under  the  following  conditions : 
Weight  of  earth  backing.  120  pounds  per  cubic  foot;  weight  of  masonry,  140  pounds 
per  cnbio  foot;  natural  slope  equals  angle  of  wall  friction,  equals  1  on  li;  ^ives  a 
factor  against  overtumingof  3.1-f ,  and  against  sliding  of  1.6-f-,  using  a  coefficient  of 
0.65,  and  assuming  that  the  weight  of  the  wad  alone  resists  sliding.  The  center  of 
pressure  falls  0.19  foot  inside  the  outer  limit  of  the  middle  third. 

When  checked  by  the  Rankine  formula,  under  the  same  general  oonditions,  assum- 
ing the  earth  immediately  above  the  back  of  the  stepped  wall  to  resist  overturning, 
the  factor  against  overturning  is  foand  to  be  3.4,  and  against  sliding  2.2,  and  the 
center  of  pressure  falls  0.32  foot  inside  the  outer  limit  of  the  middle  third.  Follow- 
ing the  method  used  in  calculating  the  main  lock  walls,  omitting  water  pressure, 
we  have  the  following  assumption : 

o==  horizontal  pressure =|  wh*  oot"a. 
Weight  of  earth  per  cubic  foot =118  pounds. 
Weight  of  masonry  per  cubic  foot =140  poundfc 
#=angle  of  natural  alope=30°. 

a=46o  +  T=»®. 
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These  nve  the  following  resnlts : 

P=13,S00  pounds;  weight  of  triangle  of  earth  resting  on  back  of  wall =13,800 
pounds;  weight  of  masonry =84,825  pounds.  The  equation  of  stability  is :  34,825 
X  5.25  +  13,800  X  11.6  -H  13,300  X  8.67,  which  gives  a  factor  against  overturning  of 
2.4.  The  factor  against  sliding,  using  a  coefficient  of  0.65,  is  1.7.  The  center  of  pres- 
sure falls  at  the  outer  limit  of  the  middle  third.  Under  a  water  pressure  of  15  feet — 
that  is,  with  the  water  surface  behind  the  wall  at  reference  22 — tnis  wall  will  have  a 
factor  against  overturning  of  1.85 ;  and  against  sliding,  of  1.13 ;  neglectingthe  strength 
of  the  mortar,  and  using  a  coefficient  of  0.65  as  heretofore.  The  center  of  pressure 
will  fall  1.^  outside  the  outer  limit  of  the  middle  third. 

The  section  assumed  having  practically  the  same  factors  of  safety  under  the  par- 
ticular conditions  assumed  lor  each  case  as  were  adopted  for  the  main  walls,  it  is 
recommended  as  a  safe  and  proper  section  for  the  entrance  walls,  and  the  estimates 
herewith  are  based  on  its  use.    The  sketch  herewith  shows  the  section  in  detail. 

Speoifteaiians, — ^The  following  general  specitications  are  suggested: 

Material, — ^The  face  stone  to  be  used  to  be  similar  in  appearance  and  equal  in  qual- 
ity to  the  stone  used  in  the  main  lock  walls.  Backing  to  be  any  durable  stone.  The 
cement  to  be  either  natural  or  Portland,  and  to  be  used  in  such  proportions  as  to  give 
a  mortar  equivalent  in  strength  to  one  composed  of  1  Louisville  cement  to  2  of 
sand.    The  face  stone  to  be  pointed  with  Portland  cement  mortar,  mixed  1  to  1. 

Workmanship. — The  face  of  the  wall  is  to  be  rough  pointed,  with  projection  not 
exceeding  1^  inches  below  low  water, .and  not  exceeding  three-fourths  inch  above  low 
water.  The  beds  and  joints  are  to  be  one-half  inch  for  10  inches  back  from  face. 
Rough  backing  will  be  used  throutrbout,  all  large  openings  to  be  filled  with  concrete. 
The  coping  will  be  tooth-axed  and  show  margin  drafts. 

'  General, — Snubbing  hooks  and  ladderways  similar  to  those  in  main  lock  will  be 
provided.  8ix-inch  drain  pipes  will  be  inserted  in  the  walls  every  50  feet  at  refer- 
ence 7.0.  A  dry  box  drain  BO  inches  in  diameter  will  be  built  of  stone  from  the  exca- 
vation behind  the  walls  at  this  same  elevation,  and  proper  outlets  will  be  provided 
at  the  ends.  The  back  iiliing  immediately  behind  the  walls,  up  to  reference  25,  to 
be  composed  of  stone  from  the  excavation,  so  di8]>06ed  as  to  assist  in  retaining  the 
earth  and  to  prevent  the  accumulation  of  water  behind  the  walls.  The  slopes  at  ends 
of  the  walls  to  be  paved  with  riprap  stone  set  on  edge. 

The  sketch  herewith  shows  the  general  dimensions  and  location  of  the  entrance 
and  the  disposition  to  be  made  of  the  surplus  earth  from  the  excavation. 

In  the  following  estimate  the  cost  of  the  masonry  and  similar  work  has  been  based 
on  the  experience  gained  in  constructing  the  main  lock.  For  the  earth  work  it  has 
been  assumed  that  it  can  be  done  by  contract,  by  parties  with  proper  plant,  at  the 
price  given.  The  prices  used  in  estimating  the  rock  excavation  are  about  what  simi- 
lar work  has  cost  us  under  the  same  conditions,  not  including  the  cost  of  the  plant, 
which  we  already  have. 

E$timate  of  ooit. 

2,000  cubic  yards  solid  rock  in  foundations,  at  $1.50.... $3,000 

6,500  cubic  yards  solid  rock  in  basin,  at  $1 6,500 

5,000  cubic  yards  solid  rock  under  levee,  at  $2 10,000 

70,000  cubic  yards  earth  inside  of  levee,  at  25  cents 17,500 

12.500  cubic  yards  earth  in  levee,  at  40  cents 5,000 

1,000  square  yards  riprap  )>aving.  at  $1 1,000 

9,100  cubic  yards  masonry  in  walls,  at  $10 91,000 

2S0  cubic  yards  extra  cutting  on  coping,  at  $10 2, 500 

7,000  cubic  yards  rock  backfill,  at  50  cents 3,500 

10^000  cubic  yards  earth  backfill,  at  15  cents 1,500 

141,500 
5  percent  for  contingencies 6,075 

Total  ultimate  cost 147,570 

It  is  quite  probable  that  considerable  stone  suitable  for  backing  will  be  obtained 
from  the  rock  excavation.  All  of  the  stone  neoessary  for  the  concrete  will  come  from 
this  source. 
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In  addition  to  the  necessary  plant  and  appliances  we  have  on  hand  the  following 
materials  available  for  the  work : 

822  cubic  yards  rough  sandstone,  rained  at $3,626.07 

129  cubic  yards  rough  limestone,  valued  at 297. 21 

100  cubic  yards  scab  bled  sandstone,  valued  at 400.00 

200  cubic  yards  sand,  valued  at 300.00 


Total : 4,623.28 

Very  respectfully,  your  obedient  servant, 

G.  T.  Nellbs,  AsdUtant  Engineer, 
Capt.  Dan  C.  Kingman, 

Corps  of  EngineerSf  U,  S,  A, 


Reference  63d '^ 


B  B2. 


OPERATING  AND  CARE  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVER. 

The  Muscle  Shoals  Canal  has  been  constructed  in  accordance  with 
the  project  approved  in  1872  and  modified  in  1877.  It  is  divided  natur- 
ally into  two  parts,  locally  designated  as  theupx>er  and  lower  divisions, 
the  two  being  separated  by  8  miles  of  river  navigation. 

The  upper,  or  Elk  Eiver  section,  is  a  lateral  canal  which  overcomes 
the  Elk  Kiver  Shoals 5  it  has  two  locks,  with  a  total  lift  of  23  feet  It 
consists  of  an  upper  pool,  formed  by  a  rock-fill  dam,  extending  from 
the  lower  end  of  Browns  Island  diagonally  across  the  river  and  then 
parallel  to  the  shore  to  the  first  lock.  Below  the  first  lock  is  the  canal 
trunk,  1  mile  in  length,  and  below  the  second  lock  is  a  dredged  chan- 
nel extending  through  Gilchrist  Chute.  The  total  length  of  the  Elk 
Kiver  division  is  5  mBes. 
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The  lower  division  consists  of  an  upper  pool^  one-half  of  a  mile  in 
length,  formed  by  an  extension  of  the  canal  embankment  above  Lock  1, 
and  of  eight  intermediate  pools  and  nine  locks,  numbered  from  1  to  9, 
beginning  at  the  upper  end.  The  total  length  is  14^  miles,  and  the 
total  lift  is  85  feet.  The  maximum  lift  of  any  lock  is  13  feet,  at  Lock  6. 
The  locks  are  all  of  the  same  size.  They  have  a  total  length  of  380  feet, 
a  clear  width  of  60  feet,  and  a  length  between  hollow  quoins  of  300 
feet.  The  culverts  are  all  4^  by  6  feet.  With  the  exception  of  Lock  A, 
which  may  be  operated  by  hydraulic  machinery,  hand  power  is  used  for 
maneuvering.    The  average  time  of  lockages  is  17  minutes. 

Although  the  canal  is  naturally  divided  into  two  sections,  as  before 
described,  yet  for  the  purpose  of  operation,  care,  and  administration  it 
is  regarded  as  a  single  work. 

In  March,  1897,  this  section  of  the  river  was  visited  by  a  flood  of 
unprecedented  height  which  inflicted  a  great  deal  of  iujory  upon  the 
canal.  A  portion  of  the  damage  has  been  repaired,  but  some  work  yet 
remains  to  be  done.  The  long  masonry  wall  above  Lock  A  of  the 
upper  division  was  breached  in  two  or  three  places,  but  the  water  has 
been  too  high  to  enable  the  exact  extent  of  the  damage  to  be  deter- 
mined. When  the  river  falls  it  is  feared  that  sufficient  water  will  be 
drawn  off  through  these  breaks  to  so  lower  the  surface  as  to  render  the 
approach  to  Lock  A  difficult,  if  not  impossible.  These  breaks  will 
have  to  be  repaired  during  the  coming  low  water,  but  the  cost  of  this 
work  can  not  be  given  until  a  thorough  examination  can  be  made.  The 
flood  brought  an  enormous  quantity  of  drilt  into  the  pool  above  Lock 
A,  almost  completely  Ailing  it.  A  slight  fall  in  the  river  caused  a 
large  amount  of  this  drift  to  ground,  and  it  required  a  great  deal  of 
hard  work  with  steamboats  and  derrick  boats  to  remove  it.  It  was 
removed,  however,  in  time  to  prevent  any  serious  delay  to  steamboats 
wishing  to  use  the  canal. 

The  high  water  also  threatened  the  embankments  at  a  number  of 
points  along  the  lower  division,  and  the  section  between  Locks  8  and  9 
was  overflowed  and  several  hundred  feet  of  the  embankment  washed 
away.  This,  however,  was  quickly  repaired.  The  great  discharge  from 
the  small  streams  flowing  into  the  canal  was  more  than  could  be  taken 
care  of  by  the  ordinary  waste  weirs.  For  a  short  time  the  water  flowed 
over  the  top  of  the  lock  gates  and  threatened  to  cut  away  the  embank- 
ments between  the  locks  and  the  land  side.  A  force  was  employed 
day  and  night  to  prevent  this,  and  no  serious  injury  resulted. 

The  expense  of  caring  for  a  work  as  extensive  as  this  is  and  exposed 
as  it  is  to  so  many  destructive  agencies  Is  very  much  greater  than  the 
cost  of  operation  alone.  The  United  States  has  at  this  place  11  locks, 
1  steel  aqueduct,  16  miles  of  canal  trunk  and  embankment,  30  miles  of 
telephone  line,  15  miles  of  railroad,  1  dry  dock,  1  sawmill,  1  machine 
shop,  1  carpenter  shop,  9  lock-masters'  houses,  1 1  assistant  lock-masters' 
hoQses,  and  19  other  buildings,  quarters,  mess  balls,  storehouses,  etc., 
and  128  acres  of  land  at  the  locks  and  along  the  towpath,  besides  the 
dredge,  steamboat,  derrick  boat,  naphtha  launch,  and  barges,  with  tools 
and  appliances.  To  keep  all  this  in  proper  repair  and  to  prevent  it 
from  deterioration  and  from  destruction  involves  a  considerable  annual 
expense.  The  canal  could  be  operated  for  ten  times  the  amount  of 
commerce  that  at  present  uses  it  without  greatly  increased  cost. 

In  the  report  of  Assistant  Engineer  Williamson,  which  is  transmitted 
herewith,  a  very  thorough  analysis  of  the  expenditures  and  costs  is 
given,  and  special  attention  is  invited  to  it.  From  this  report  it  appears 
that  the  average  cost  of  operation  and  care  of  a  lock  has  been  about 
•70  a  month.  ^       ,    •    r^r^n  i  o 
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Fifteen  streams  of  yarying  size  empty  direeily  into  the  cmuJ.  At 
every  freshet  they  bring  down  a  certain  amount  of  sediment,  and  bars 
are  constantly  forming  opposite  the  months  of  them.  At  the  entrance 
of  both  divisions  of  the  canal  also  a  large  amonnt  of  silt  aocnmnlates  at 
every  high  water,  and  constant  dredging  is  therefore  required  to  keep 
the  cant^  clear.  A  Bucyrus  dredge  of  the  elevator  type,  having  a 
chain  of  24  buckets  each  of  5  cabic  feet  cafiacity,  is  employed  on  the 
canal  for  this  pnrpose.  Daring  the  past  year  61,550  cubic  yards  oi 
material  has  been  dredged  by  this  machine  at  an  average  cost,  includ- 
ing repairs  and  maintenance  of  the  dredge,  of  (3  per  cubic  yard.  Of 
course  this  very  small  cost  of  dredging  is  due  to  the  fact  that  the 
material  is  discharged  upon  the  bank  through  a  long  pipe,  and  the  con- 
stant attendance  of  scows  and  a  towboat  is  not  required.' 

The  sawmill,  dry  dock,  machine  shop,  and  carpenter  shop,  which  have 
been  located  at  the  canal,  partly  because  it  was  the  largest  and  most 
important  work  on  the  river,  and  partly  because  of  the  water  power 
which  existed  there,  have  been  of  great  value,  not  only  in  making  the 
necessary  repairs  upon  the  canal  itself,  but  also  for  repairing  the  fleet 
employed  upon  the  whole  river.  The  work  done  at  these  various  shops 
is  described  elsewhere  in  this  report  and  is  given  in  detail  in  the  report 
of  Assistant  Engineer  Williamson. 

The  telephone  line,  30  miles  in  length,  which  extends  from  Florence, 
Ala.,  along  the  entire  canal,  crossing  the  river  to  reach  the  upper  divi- 
sion, has  been  of  great  value,  and  is  a  necessary  acyunct  to  the  opera- 
tion and  care  of  the  canal.  It  has  been  kept  in  proper  repair,  the 
average  cost  of  the  maintenance  being  about  $14.50  per  mile. 

A  steam  railway  of  4  feet  gauge  extends  along  the  entire  length  of 
the  towpath  of  the  lower  division.  With  necessary  sidings  it  is  15  miles 
in  length.  It  is  absolutely  necessary  to  the  maintenance  of  the  canal, 
and  is  very  convenient  in  its  operation. 

The  canal  is  a  lateral  one^  extending  along  an  unnavigable  i>ortion  of 
the  river.  For  a  very^coiisiderable  portion  of  its  length  the  land  side 
is  a  rocky  bluff,  and  no  road  runs  parallel  to  the  caual  except  the  rail- 
road. If  a  break  occurs  in  the  embankment  of  the  canal,  at  least  one 
level  is  emptied,  and  the  break  can  not  be  reached  with  material  for  its 
repair  by  water.  The  railroad  furnishes  the  only  convenient  and  pos- 
sible means  of  transporting  stone,  earth,  and  other  material  for  such 
repairs  to  the  embankment.  The  locomotives  are  also  used  to  assist 
tows  in  passing  through  the  canal.  The  trunk  being  narrow  and  crooked, 
it  is  extremely  difficult  for  a  large  tow  to  pass  through  with  its  own 
power.  The  rolling  stock  consists  of  two  18- ton  locomotives,  2  coaches, 
a  small  springless  open  car,  1  wrecking  car,  and  6  flat  cars,  besides  2 
hand  cars  and  1  velocipede;  an  inspection  car  is  being  constructed. 
Kecessary  repairs  have  been  made  to  the  rolling  stock  in  the  shops  dur- 
ing the  past  year.  The  average  number  of  miles  run  by  the  trains  is 
about  2,000  per  month,  at  a  cost  of  about  25  cents  per  engine  mile.  The 
annual  cost  of  maintaining  the  track  has  been  about  $339  per  mile. 
The  greatest  item  of  expense  is  ties,  and  a  very  considerable  number  of 
new  ties  will  be  required  during  the  coming  year. 

During  the  next  low-water  season  it  will  be  necessary  to  paint  the 
iron  lock  gates  and  the  aqueduct  over  Shoal  Greek;  this  will  slightly 
increase  the  ordinary  ex])ense  of  operation  and  care.  The  gates,  the 
aqueduct,  and  the  iron  work  connected  with  them  will  all  be  thoroughly 
deaued  by  a  sand  blast,  which  a  sufficient  trial  shows  to  be  very  con- 


Digitized  by 


Google 


APPENDIX   B   B — ^REPORT   OP   CAPTAIN   KINGMAN.         2299 

venient  and  effective.  After  umch  investigatiou  and  after  consultation 
with  the  Chief  of  the  Bureau  of  Oonstruction  and  Kepair  of  the  Navy 
Department,  it  has  been  decided  to  paint  the  iron  work  with  red  lead, 
nothing  better  or  more  durable  being  known  for  this  purpose. 

In  all  cases  where  work  of  repair  and  construction  of  plant  has  been 
done  at  Muscle  Shoals  Canal  for  other  sections  of  the  river  the  cost  of 
this  work  has  been  carefully  ascertained  and  charged  to  the  proper 
appropriations. 

Much  care  has  been  devoted  during  the  past  year  to  ascertain  the 
unit  cost  of  operating  and  maintaining  the  various  subdivisions  of 
the  canal  plant,  and  it  is  not  thought  that  they  can  be  reduced  below 
the  present  point  without  permitting  the  plant  to  deteriorate,  thus 
involving  largely  increased  expenditure  in  the  future.  It  is  worthy  of 
note  that  the  total  cost  of  operation  and  care  of  this  extensive  work, 
exposed  as  it  is  to  so  many  causes  of  deterioration  and  injury,  is  only 
slightly  in  excess  of  2  per  cent  of  the  sum  expended  in  its  construction. 
I  think  that  this  will  compare  very  favorably  with  the  cost  of  main- 
taining and  operating  any  of  the  great  works  on  land  or  water  in  the 
country* 

AMraet  of  alloimeuU. 

November  28, 1890 $40,000.00 

July  1,1891 31,792.04 

July  1,1892 45,232.90 

July  1,1893 60,976.19 

July  1,1894 63,772.63 

July  1,1895 64,793.11 

July  1,1896 62,707.46 

Total 368,273.33 

Estimate  of  funds  needed  firotn  appropriation  for  operating  and  oare  of  amale  and  other 
works  of  navigation  (indefinite),  to  he  applied  to  current  expenses  in  operating  the  Muscle 
ShoaU  Canal,  from  July  1, 1897,  to  June  SO,  1898, 

Amount  required  for  fiscal  vear  endine  June  30, 1898 $70, 000. 00 

Balance  remaining  from  allotment  of  preceding  year,  exclneiye  of  out- 
standing liabilifies 2,020.45 

Additional  allotment  required  for  fiscal  year  ending  June  30, 1898 67, 979. 55 

To  be  expended  as  follows: 

One  assistant  engineer  at  $200  per  month $2,400 

One  overseer  at  $100  per  month 1,200 

One  overseer  of  dredging  at  $85  per  month 1,020 

One  clerk  at  $100x>er  month 1,200 

One  machinist  at  $90  per  month 1,080 

Eleven  lockmasters  at  average  of  $75  per  mouth 9,900 

Eleven  assistant  lockmasters  at  average  of  $35  per  month 4, 620 

One  carpenter  at  $80  per  month 960 

One  locomotive  engineer  at  $65  i>eT  month 780 

Two  stokers  at  average  of  $50  per  month 1,200 

Forty  laborers  at  average  of  $25  i>er  month 12,000 

Dredge  and  towboat  crews 9,600 

Subsistence 6,800 

Repair  of  dredge,  plant,  material,  and  continp^eucictR 11, 740 

Repairs  to  dam  between  Brown's  Island  and  Lock  A 2, 000 

Cleaning  and  painting  iron  gates  of  eleven  locks;  also  cleaning  and  puiuting 
steel  aqueduct 4,000 

Total  for  year 70,000 
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Detailed  expMMM  im<mrredf&r  operating  and  care  of  MueeU  Skoale  Canal  dwring  tkejueal 

gear  ending  June  SO,  1897, 


Month. 


OfBoe  KDd  Administnitlon. 


SalftilM.  Soppltot.    TotaL 


Operating,  oare,  i^Mdn,  eto.,  Looks 
A  and  B  and  1  to  9. 


Labor.     ^^^^  Suppliaa.    TotaL 


Orand 


18M. 


July 

Aaffuat 

Seplember. 

October 

Kovember., 
December .. 


1897. 


Ja&nary.. 
Febroary. 
Maroh.... 
Aprtt 

»y 

Jane 


$275.00 
275.00 
275.00 
248.00 
275.00 
275.00 


276.00 
275.00 
275.00 
275.00 
275.00 
275.00 


fa." 

2.91 
1.50 
L25 
18.26 
6.00 


8.15 


4.25 

8.60 


|2n.l7 
277.91 
276.60 
240.25 
288.26 
281.00 


278.15 
275.00 
275.25 
275.00 
279.25 
278.60 


^,488.29 
6,826.80 
4,895.88 
4,688.58 
8,466.98 
8,409.70 


8,441.98 
2,660.78 
8,251.88 
8, 180. 56 
8,261.54 
2,842.40 


1749.40 
816.68 
482.24 
689.61 
470.04 
516.81 


876.88 
887.14 
879.59 
294.92 
868.97 
896.80 


n.  806. 44 
1,214.66 
919,41 
975.69 
882.85 
806.58 


»6.91 
424.44 

688.74 
871.20 
777.89 

442.  a 


17,480.18 
7.866.08 
6,297.48 
6,188.88 
4,819.81 
4,284.69 


8,779.71 
8,412.86 
4, 160.91 
8,846.67 
4.898.40 
8,680.18 


17.788.80 
7,683.99 
6,578.98 
6,483.18 
6,108.07 
4,516.69 


4,067.87 
8,687.86 
4,446.16 
4,12L67 
4.677.65 
8,968.68 


Total 8,278.00 


88.24 


8,81La4 


46,680.26 


6,845.48 


69,668.81 


81,979.66 


AMraet  of  propoeaU  for  fumiehing  one  gear'e  eupplg  of  fretik  meat  at  MaeoU  8kaal$ 
Canal f  opened  at  United  States  Engineer  Qfioe,  Okattanooga,  Tenn.,  at  noon,  Saturday, 
February  BO,  1897. 


So. 


Kama  and  addreaa  of  bidder. 


Beef 
poand. 


Kntton 
pound. 


Pork 
ponnd. 


al 
2 
8 

4 


Cbaa.  J.  Halter,  Florence.  Ala. 
Price  Sl  Blair.  Florence,  Ala.. 
J.  E.  Lawler  L  Co..  Florence,  . 
Crow  A.  Broa.,  Florence,  Ala. . . 


OmUt, 


OenU, 
6 

7 
7 

T 


6 

7 


a  Lowest  bid;  acceptance  recommended. 


\atement  of  traffic  through  the  Muicle  ShoaU  Canal  during  the  calendar  gear  ending 
December  31, 1896,  compared  with  traffic  during  geare  ending  December  31, 1893, 1894, 

4tmA  IJIOJ* 


and  1895. 


Artidea. 


Year  ending  December  81— 


1898.       1894.       1896.       1896, 


Batimated 
▼alQe,1896. 


Steamers number.. 

Barges do.. 

Rafts do.. 

Miscellaneous  craft do.. 

Tonnage tons. 

Lumber do.. 

Cotton a do.. 

Cottonseed do.. 

Grain do.. 

Floor do.. 

Lire  stock do.. 

Coal do.. 

Iron do.. 

General  merebandise do.. 

Loga do.. 


96 

69 

9 

85 

12,812 


87 
80 
27 
40 
5,891 


49 

21 

21 

4,578 


114 

61 

7 

11 

16,230 


8,543 
69 


8,127 


1,596 


601 

'"i 


62 
141 


178 
600 


8,110 
9,049 


1,101 
19,528 


80 

196 

1,820 

1,674 


1,040 
239 
227 
668 

57 
9 

88 
228 
940 
640 


Total. 
Paaaengen.. 


do.. 

.number. 


16,686 
8,606 


24,848 


5.540 
164 


8,880 
1,067 


86,656.25 

88,370.00 

8,406.00 

9,818.05 

1.86a  00 

665.20 

76.00 

2,280.00 

84,600.00 

1,700.00 


146^710.60 


The  above  is  exdnsiYe  of  soppliee  carried  by  Goyemment  steamen. 
There  was  no  traffic  daring  the  months  of  August  and  September. 
Nnmher  of  lockages,  1,040.  , 
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BXPORT  OF  MR.  8TDNBT  B.  WILLIAMSON,  ASSISTAIH'  BNOimBBB. 

Unttbd  States  Muscls  Shoals  Canal,  Alabama,  June  SO,  1897. 

Captain:  I  have  the  honor  to  sabmit  the  followiDg  report  of  operating  and  care 
of  the  United  States  Masole  Shoals  Canal  during  the  fiscal  year  ending  Jane  SO,  1897. 

In  compliance  with  yonr  order  of  October  5,  1>96, 1  transferred  the  work  under 
my  charge  at  Colbert  Shoals  to  my  successor,  and  reported  for  duty  at  Muscle 
Shoals  Canal,  the  latter  haying  previously  been  under  the  supervision  of  Mr.  W.  A. 
McFarland,  assistant  engineer. 

OXNBRAL  DBSCRIPnON  OF  CANAL. 

Muscle  Shoals  Canal  has  been  constructed  in  aecordance  with  the  project  approved 
in  1872  and  modified  in  1877.  The  canal  is  divided  into  two  parts^  locally  designated 
as  the  upper  and  lower  divisions,  the  two  being  separated  by  8  miles  o^  open  river. 
The  former  embraces  the  canalization  at  Elk  River  Shoals,  consisting  of  1.5  miles  of 
canal  and  two  locks.  The  lower  division  includes  14.5  miles  of  canal  and  nine  locks 
that  have  been  constructed  to  overcome  the  obstruction  known  as  Big  Muscle  Shoals. 
The  average  width  of  both  sections  is  90  feet.  Pertinent  to  the  operation  and  care 
of  the  canal  is  the  operation,  maintenance,  and  improvement  of  the  following  prop- 
erty, real  estate,  and  appliances : 

United  Staiee  property  and  plant  at  Muecle  ShoaU  Camah 


Charaoter  of  property. 


CsBsllookfl 

Steel  ■qnedact 

CsDaltronkMid  embankment miles. 

Telephone  line do... 

Railway  (4-foot  gango) do... 

Dry  dock 

Sawmill 

Machine  shop 

Carpenter  shop 

Lock  maatera'^hoiiBes 

Aaaiatant  look  mnnt<>rs'  honaes 

Qnarters, meaa halK  and  property  honaea  at  Locke 

Land  at  looks  and  along  canal acrea. 

Bacyroa,  dredge 

Steam  llatboat 

Derrick  boat 

Naphtha  launch 

TooLand  appiianoea approximate  vafne. 


U 

1 

16 
80 
15 

1 
1 
1 
1 
9 
11 
10 
128 
1 
1 
1 
1 
6 
$4,500 


Following  the  classification  as  given  below,  a  brief  description  of  the  plant  inci- 
dent to  the  operation  and  care  of  the  canal  will  accompany  the  statement  of  work 
done  during  the  fiscal  year. 

Canal:  Operation  and  care  of  locks;  maintenance  of  embankment;  dredging  and 
oare  of  canal  trunk. 

Railway:  Maintenance  of  way;  rolling  stock,  lopaiiB^  etc.;  operating. 

Telephone  line:  Operation  and  repairs. 

Machine  shop :  Operation  and  repairs. 

Sawmill :  Operation  and  repairs. 

Buildings:  improvements  and  repairs. 

Floating  plant:  Operation  and  repairs. 

Dry  dock :  Operation  and  repairs. 

Quarters  and  grounds :  Care  and  improvement  oH 

Miscellaneous. 

CAKAL. 

Operation  and  oare  of  Zocl^a.— The  general  dimenaions  of  the  looks  are  as  follows: 

V^et 

Total  length 380 

Clear  width 90 

Length  between  hollow  quoins 800 

Average  lift 9.75 

Maximum  lift 12 

Culverts 4|by6 
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With  the  exception  of  Lock  A,  which  is  operated  by  hydranlic  machinervy  hand 
power  is  used  for  maneayering,  the  average  time  occupied  in  making  a  lockage 
being  seventeen  minutes.  The  valves  for  the  emptying  and  Ailing  culverts  are  cast- 
iron  balanced  valves,  swung  on  vertical  shafts  and  operated  by  double-geared 
winches.  The  upper  gates  of  Looks  5  to  9,  inclusive,  are  single  leaves,  extending  the 
full  width  of  the  locks;  built  of  vertical  I-beams  sheathed  with  wood  on  the  down- 
stream flanges  and  revolving  on  horisontal  axes  located  on  the  miter  walls.  When 
open  to  allow  the  passage  of  a  boat,  they  occupy  a  horisontal  position  in  the  plane 
of  the  miter- wall  coping  and  are  supported  upon  wooden  bents;  the  latter  also  sup- 
port a  horizontal  shaft,  to  which  are  keyed  the  pinions  for  maneuvering.  In  a 
closed  position  the  leaves  incline  upstream  at  an  angle  of  22°  90'  with  the  vertical, 
the  water  pressure  being  counteracted  by  tie-rods  to  the  head  wall.  Extensive 
repairs  will  be  necessary  during  the  ensuing  year  to  the  bents  and  operating  gear 
of  the  above  gates.  The  remaining  gates  are  of  the  mitering  type,  having  miter 
angles  of  126^  30'.  They  are  constructed  of  horizontal  I-beams  sheathed  with 
wrought-iron  plates  on  the  upstream  flanges  and  are  operated  by  means  of  a  rack 
or  spar  attached  to  the  top  frame  and  a  pinion  on  the  lock  wall.  A  lock  master  and 
watchman  are  employed  for  each  lock ;  the  formar,  however,  are  skilled  mechanics 
and  are  employed  in  the  shops  or  as  foremen,  leaving  the  looks  in  care  of  the  assist- 
ants. In  addition  to  operating  and  caring  for  the  looks  each  assistant  is  reouired 
to  police  and  improve  the  United  States  property  in  the  vicinity  of  the  locks.  Whan 
necessary  for  lockages  to  be  made  quickly,  a  orew  of  laborers  is  detailed  to  assist 
the  watchman. 

Detailed  etatmiMiU  ofrepaire  an  loeke. 

Look  A.  Repairing  and  painting  poww  honae;  repairing  plnnger  of  hydranlic 
machinery. 

Lock  B.  Made  four  wooden  covers  for  valve  chambers. 

Lock  1.  Turned  up  spindle  for  A-frame. 

Lock  2.  Repairing  walkway  on  upper  gates. 

Lock  3.  Repairing  walkway,  valves,  and  spar  platform ;  renewing  miter  posts  of 
upper  gates. 

liock  4.  Repairing  valves  and  spar  platform ;  repointing  1,590  linear  feet  of  Joints. 

Lock  5.  Renewing  miter  posts  of  lower  gates;  repairing  walkway. 

Lock  6.  Repairing  walkways,  spar  platform,  and  railing. 

Lock  7.  Repairing  spars  of  upper  gates  and  walkway;  renewing  miter  posts  of 
lower  gates;  repointing  5,850  linear  feet  of  masonry  joints. 

Lock  8.  Repairing  maneuvering  gear  of  upper  gate. 

Lock  9.  Repairing  maneuvering  gear  and  tension  rods  of  upper  gates,  railing  and 
spars  on  lower  gates;  making  new  valve  covers. 

Table  A.— UfUi  ooei  of  aperatUm  emd  core  of  lock$. 


Honth. 


ins. 


July. 


Angntt.... 
September. 
October — 
November . 
December  . 


1807. 


JanuMy.. 
Febmaiy. 
ICarch.... 


Jane.. 


Aversge. 


Coet  per  Ithrongh  oansL 
lock  for 
11  canal 
locks. 


$61.86 
66.86 


66.68 
66.12 
83.  n 

64.87 
66.87 
67.86 


64.10 


No. 


Coet  per 
▼eeeel. 


187.60 
17.60 


12.00 
11.66 
48.98 

26.14 
48.80 
46.45 


80.72 


Oeet  of  operation  and  osfs  of  look*  I 

itemiiedU 

Do. 

Do. 

Da. 


additional  i 


to  flood. 
Inclading  2  rafts. 
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Mahitenance  of  mnhanhmeni,—A  large  nnmbeT  of  small  leaks  have  been  repaired 
daring  the  fiscal  year;  owing  to  the  fact  that  said  leaks  develop  suddenly,  in  the 
form  of  cavities  from  2  to  4  feet  in  diameter  and  extending  into  the  embankment 
variable  distances,  it  is  considered  necessary  to  inspect  the  entire  length  of  the 
lower  division  daily,  so  that  repairs  may  be  made  before  serious  damaee  occurs.  The 
flood  of  March,  1897,  was  without  precedent  locally,  having  reached  3  feet  above 
any  previous  record.  The  extreme  height  may  be  accounted  for  by  the  fact  that 
the  arrival  of  the  crest  of  the  eeneral  flood  over  the  Tennessee  River  system  was 
accompanied  by  continnons  and  severe  local  rains.  The  embankment  was  seriously 
threatened  at  various  points,  and  was  therefore  constantly  patrolled  by  the  lock 
wstchman  and  especial  details,  in  addition  to  being  strengthened  at  the  weak 
points.  The  greatest  strain  resulted  from  the  rapid  overflowing  of  the  streams 
emptying  into  the  canal.  For  example,  on  the  ni«rht  of  March  19  the  water  firom 
Second  Creek  stood  1  foot  over  the  embankment  and  lock  wiill  at  Look  2,  also  filling 
the  level  below  and  overflowing  Look  3,  causing  a  slight  washout  behind  the  walls 
of  the  latter.  At  the  same  time  Bluewater  Creek,  aided  by  a  few  smaller  streams, 
flooded  the  pools  between  Locks  3  and  5.  Simultaneously  considerable  apprehen- 
sion was  caused  by  the  excessive  strain  on  the  embankment  in  the  vicinity  of  Lock 
6,  from  Six  Mile  Creek,  the  water  being  within  a  few  inches  of  the  top  of  the  coping 
and  flowing  over  the  embankment  at  several  points.  Immediately  below  Lock  8 
the  embankment  sloughed  off^,  on  the  canal  side,  for  a  distance  of  70  feet;  50  oar- 
loads  of  broken  stone  were  deposited  in  the  breach  as  soon  as  possible,  and  further 
sloughing  prevented.  It  also  became  necessary  to  increase  the  height  of  the  levee 
north  of  Lock  7,  to  protect  the  canal  from  Shoal  Creek.  Lock  9  and  the  towpath 
for  700  feet  above  were  entirely  submerged;  200  feet  of  the  submerged  embankment 
washed  out  6  feet  deep,  and  the  rush  of  water  through  the  gap  raised  the  drop  gate 
of  Lock  9,  breaking  two  of  the  rods  attaching  the  gate  and  head  wall.  All  repairs 
were  made  without  impeding  traffic. 

Mieeellaneoud  work  on  emhankmenU — Extending  dry  wall  below  Lock  A;  clearing 
off  weeds  and  brush;  removing  drift  and  repairing  levee  south  of  Lock  6. 

Dredging  and  care  of  canal. — Fifteen  streams  varying  in  size  empty  into  the  canal; 
bars  of  greater  or  less  extent  are  constantly  forming  at  the  mouth  of  each.  Said 
bars  are  removed  with  the  Bucyrus  dredge;  it  is  also  necessary  to  dredge  at  least 
once  dnrin;;  the  year  at  the  entrance  to  both  divisions,  there  being  a  large  accumu- 
lation of  silt  during  the  high  stages.  The  following  dredging  has  been  aone  during 
the  year: 

Table  B.^ Amount  and  cost  of  dredging. 


HoBth. 

LooatloB. 

Cubic 
yards. 

Cost 
per 
imit. 

Bemarka. 

1888. 

jnly         

Above  Lock  A 

Had 

9.100 
12,010 

10,760 
8,700 

8,150 

Centt, 
2 
^ 

181 

Angiut 

September 

October 

IToTAmber ..... 

Vicinity  Looks  1.2,  and 

First  Creek. 
YloiDity  of  Seoond  Creek . 
do 

do 

Mad,  gravel,  and 

atone. 

Had  and  clay 

Mad,    clay,    and 

gravel 

80  oabioyards  of  grayel 
and  stone. 

200    oabic    yards    of 

Numeroos  repairs  to 
dredge. 

DredpUidnp. 

December. ..... 

Cleaning    chamber    of 
Lookl. 

Mad 

1887. 
Ja^osry ....... 

JFelhTuvrv ...... 

Msrch 

Amil 

Between  Looks  8  and  0. . 

Above  T^.ka  A  and  1. .. 
Vicinity  Loeka  A,   B, 

andl. 
Vieinity  Looka  1  and  4. . 

Biprap  and  day.. 
Mad 

830 

9.225 
10,000 

285 

19 
11 

Embankment  washed 
oat  by  flood. 

mS^.  ;:..:..... 

do 

fane-. ,-,,t,- 

Mod  and  rock.... 

Totsl.... 

61,650 

In  the  latter  part  of  Febmary,  1897^  a  drift  Jam  three-fourths  of  a  mile  long  was 
formed  at  the  entranoe  of  the  upper  division.  Immediately  upon  i  ts  formation  a  slight 
fall  in  the  river  caused  portions  of  the  drift  to  hang  on  the  bottom,  and  eight  days  of 
constant  work  with  a  steamboat  and  derrick  boat  were  required  to  break  up  and 
remove  it.  The  **  Parker  Gate''  was  fairly  efficieut  in  disposing  of  the  drift  after  it 
bad  been  towed  within  a  few  hundred  feet  of  the  gate. 
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Table  C. — Unit  cost  of  maintenanee  of  canal  trunk  and  enibankwioni. 


Month. 


Cost  per 
mile  for 
16  miles 
of  canal. 


Vee-eU 

through  the 

canal. 


Nnm-   Coat  per 
her.      veaaeL 


July.... 

Anffnst 

September . 

Octoher 

November . 
December.. 


18M. 


1807. 


January .. 
February . 
Karoh.... 

June 


Average . 


$36.36 
8.48 


9.65 
4.87 
37.82 
46.00 
84.05 
10.88 


$32.32 
8.24 


2.68 
1.48 
81.86 
80.73 
87.28 
12.38 


Coat  not  itemised. 

Do. 

Do. 

Do. 
Bxoesa  oauaed  by  repaira  to  dredgA. 


Bxoeaa  oauaed  by  repairs  incident  to  flood. 

Do. 
Including  two  lalla. 


23.63 


10.08 


TELEPHONB  LDTB. 

Operation  and  repairt.— There  are  80  miles  of  telephone  line,  an  instrnment  being 
located  at  each  lock.  Lock  6  is  also  connected  with  the  central  station  at  Florence, 
Ala.,  thus  establishing  communication  with  Florence,  Tuscnmbia,  and  Sheffield,  Ala. 
At  Lock  1.  where  the  une  crosses  from  the  north  to  the  south  bank  of  the  river,  it  was 
consideraoly  damaged  by  the  recent  high  water. 

Detailed  statement  of  rejaairM. — ^Loading,  hauling,  and  distributing  300  new  poles; 
repairing  breaks  in  line  oetween  Locks  B  and  1  and  between  Lock  9  and  Florence; 
inspecting  and  making  necessary  repairs  to  instruments  along  line. 

Tablb  D. — Cost  of  operation  and  ma^tenamoe  of  teUphone  Mme. 


Coat  per 

mile  for  80 

milea  of 


1806. 


July 

August.... 
September. . 

October 

November. . 
December .. 


1807. 


January... 
February.. 
Harch 

^??:::::: 

June 


$1.78 
1.50 
1.56 
L56 
1.17 


.16 

.42 

.68 

•4.42 

.78 
.38 


Avenge.. 


L21 


•Bxcesa  eanaed  by  xepairt  incident  to  flood. 


RAILWAY. 

A  narrow-gauge  (4-foot)  railway  extends  the  entire  leneth  of  the  towpath  on  the 
lower  division.  It  is  subdivided  into  sections  of  a  half  mile  each ;  the  latter  are 
also  used  for  locating  leaks  in  the  embankment. 

Maintenance  of  way. ^The  track  is  ballasted  with  broken  stone,  and  is  in  good  con- 
dition, as  is  evinced  by  the  fact  that  there  have  been  no  accidents  or  derailments. 
A  number  of  cross-ties  require  renewing,  and  it  is  proposed  to  still  farther  improve 
the  roadbed  in  order  to  reduce  the  future  cost  of  maintenance  to  a  minimum. 
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8tai0m0iit  of  repair*.— BaUasting,  renewing  ties,  raising  and  lining  track  on  sections 
2,  5,7,9,  10,  12,  13, 14,  15, 18,  20,24,25,  27, 28,  and  30,  relaying  and  ballasting  track 
washed  ont  in  the  vicinity  of  Lock  9,  repairing  switch  at  Lock  6,  extending  switch 
of  Lock  1,  and  laying  new  side  track  at  sawmill;  renewing  cross-ties  and  placing 
guard  rails  on  Blaewater  Bridge  and  replacing  six  bents  washed  from  beneath  same; 
repairing  track  tools  and  appliances. 

Kolling  $toek, — ^The  rolling  stock  consists  of  2  18-ton  locomotires,  1  inspection  car, 
2  coaches,  I  wrecking  car,  6  flat  cars,  2  hand  cars,  and  1  velocipede.  An  observation 
car  is  being  constructed. 

Repairs  to  rolling  atook, — Repairing  laborers'  coach  and  making  rods,  bolts,  and 
hooks  for  same;  repairing  car  windows  and  babbitting  boxes  for  flat  car;  soldering 
copper  pipe,  filing  orasses,  repairing  headlight  and  ^nding  valves  for  locomotives, 
repairing  and  painting  roof  of  inspection  car,  sawing  Inniber,  framing  tracks  ana 
body,  molding  boxes,  making  patterns,  rods,  plates,  bolts,  brackets,  and  tum-bucUeSi 
erecting  and  painting  observation  car,  oiling,  greasing,  and  cleaning  coaches. 

OporaHng, — The  rauway  is  a  most  useful  adjunct,  inasmuch  as  it  provides  quick 
and  cheap  transportation  for  men  and  material,  especially  in  cases  of  emergency ;  it 
also  aids  materially  in  passing  steamboats  with  barges  tnrough  the  canal,  the  cus- 
tom being  to  tow  the  barges  with  a  locomotive.  One  locomotive  is  oonstantly 
employed  in  towing  barges  or  transporting  men  and  material,  and  it  is  not  infre- 
quently the  case  that  both  are  needea. 

Table  ^,—Unit  coat  of  operation  and  maintenanoe  of  railway. 


Month. 


1896. 


Cost  per 
mile  for 
15  miles 
of  track. 


Jnly 

Angnst 

September 

October ' , 

November $24.12 

December 11.70 


1897. 


Janasry . . 
Febmary . 

March 

April 

May 

June 


Average . 


28.86 
24.14 
33.08 
38.08 
85.  SO 
85.83 


Miles  run  by  lo> 
comotlTee. 


Num- 
ber. 


1,020 
1,588 


1,827 
1,296 
1,918 
2,182 
1.892 
1,754 


28.25      1,735 


Cost  per 
engine. 


10.18 
.11 


.28 
.27 
.26 
.26 
.2a 
.30 


Remarks. 


Cost  not  itemised. 
Do. 
Do. 
Da 


MAGHINB  SHOPS. 

The  machine  shop  is  a  frame  building  56  by  36  feet,  located  on  the  south  side  of 
the  canal,  about  500  feet  west  of  Lock  6.  The  power  is  derived  from  a  vertical 
engine  having  a  7  by  9  inch  cylinder  and  .SO-inoh  driving  pulley,  the  average  number 
of  revolutions  being  160  per  minute.  Two  air  compressors,  with  8  by  10  inch  cylin- 
ders, driven  by  a  turbine,  are  used  as  a  duplicate  power  plant.  The  shops  are 
equipped  with  the  following  machinery:  1  lathe  having  14-foot  bed,  24-inch  swing, 
and  cutting  from  1  to  36  threads  per  inch;  1  lathe  having  7-foot  bed,  12-inch  swing, 
and  cutting  from  1  to  108  threads  per  inch;  1  drill  press  having  16-inoh  swing;  I 
shearing  and  punching  machine;  1  planer  20  inches  wide  and  4-foot  stroke;  1  drill 
grinder  iiaving  a  9- inch  emery  wheel. 

Adjacent  to  the  machine  shop  is  a  boiler  room  containing  a  vertical  boiler  for  sup- 
plying the  shop  engine,  and  a  small  pump  for  filling  from  the  oanal  a  6,000-gallon 
water  tank  from  which  the  locomotives  are  supplied.  Next  to  the  boiler  room  is  the 
blacksmith  shop  fitted  with  a  forge  and  the  necessary  tools.  Statements  of  the  shop 
work  will  be  found  under  the  classification  to  which  the  work  is  chargeable.  Fol- 
lowing is  a  statement  of  work  pertaining  to  the  operation  and  repairs  of  the  shops 
that  can  not  properly  be  charged  otherwise : 

Made  pipe  rack,  case  for  pipe  fittings,  grindstone  frame,  boxing  and  bolts  for 
same,  set  of  dies  for  bolt  macnine,  5  dividers  for  shop  use,  nipple  cutters,  copper 
hammer,  reamer,  water  box  for  blacksmith  shop,  wrench,  punch  and  dies ;  turned 
up  shaft  and  pullev  for  grindstone;  repaired  engine,  drill  press  and  blower;  grind- 
ing and  repairing  drills,  lathe  tools,  reamers,  and  punching-machine  tools.  Building 
■tone  foundation  under  lathe  and  drill  press.    Oiling  and  attending  machinery. 
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SAWMILL. 

The  sawmill  was  erected  and  eqnipped  daring  the  last  fiscal  year,  and  is  described 
in  the  Annual  Report  of  1896,  page  2038.  In  the  present  year  a  tram  track  has  been 
laid  into  the  mill  to  facilitate  handling  lumber,  the  sawdust  carrier  rearranged  so 
as  to  deposit  sawdust  into  the  tail  race.  The  saw  carriage  has  been  strengUiened 
and  extended  and  the  shafting  modified. 

Mitoellaneous  work  of  mill,--M&Ae  lever  straps,  spike  poles,  cant  hooks,  tram  car, 
tram-track  turntable,  flooring  bits ;  straps  and  wheels  for  extending  saw  carriage. 
Repaired  roof  of  mill,  log  chains,  belting,  turbine, sawdust  chute,  friction  feed,  and 
tools. 

Table  F. — Amount  and  cost  of  lumher  $awed. 


Month. 


Sawed. 


NamlMr  of 
feetB.M. 


CoBt  per 

1,000  feet 

B.M. 


Planed. 


Namber  of 
feetB-H. 


Coet  per 

1,000  feet 

B.M. 


Jnly 

Annat.... 
September . 
October... . 
Norember . 
December.. 


1890. 


44.327 


$L98 


Janaary . . 
February . 
March  .... 

AprU 

May 

Jnae 


1897. 


21,060 
27,005 
80,059 
84,898 

41,284 
84,165 
89,986 
88,941 
20,408 
29,758 


8.20 
8.15 
2.56 
2.78 

2.12 
1.78 
L82 
1.88 
8.11 
2.85 


18,461 
11,184 
28,708 

2,827 
8,935 
16.842 
27.794 
24,859 
28,995 


$L78 
L55 
1.52 

1.80 
2.70 
2.09 
1.08 
1.60 
1.72 


Total. 


859.296 


153, 105 


Average  cost  of  logs  per  1,000  feet,  $5.50;  average  cost  of  loading  and  towing,  $2; 
average  cost  of  sawing,  $2.17  per  1,000;  total  cost  of  sawed  lumber,  $9.67  per  1,000; 
average  cost  of  planing,  $1.64;  total  cost  of  planed  lumber  $11.31  per  1,000. 

BUILDINGS. 

The  local  headquarters  is  located  at  Look  6 ;  it  embraces  quarters,  mess  halls,  prop- 
erty houses,  shops,  mill,  shelter  for  animals,  locomotive  house,  tool  house,  car  and 
lumber  sheds,  and  boat  houses.  Including  the  above  and  the  look  houses  there  are 
89  buildings,  24  of  which  are  quarters  for  employees.  All  are  well-built,  carefdlly 
finished  structures,  and  are  kept  in  good  condition. 

Statement  of  repairs. — Added  kitchen  and  storeroom  to  assistant  engineer's  quarters, 
and  closets  to  lock  watchman's  house  at  Lock  6,  extending  lumber  shed,  and  adding 
to  sawmill.  Repairing  lockmasters'  houses  at  Locks  1, 3, 6,  and  9,  painting  same  at 
Locks  1, 4,  and  5.  Repairing  lock  watchmen's  houses  at  Locks  4, 5,  and  6;  painting 
same  at  Locks  6, 7,  and  8.  Repairing  floor  of  carpenter  shop,  doors  and  blinds  of 
foremen's  quarters,  laborers'  quarters,  roof  of  boiler  room  and  sawmill,  also  paint- 
ing the  latter.  Painting  tool  and  boat  houses.  Erecting  coal  shed  and  sheltor  for 
Government  animals. 

Table  G. — Unit  cost  of  repairs  and  improvemente  to  huildinge. 


Month. 


Coat  per 
buiIdiD|f(89 
buildliigt). 


Jnly 

Aagnst 

September . 

October 

Ifovember . 
December.. 


1896. 


15.97 
'*5.'05 


Jannsry.. 
February. 
Ifarch.... 
April 

Msy 

Jane 


1897. 


all.  07 
a  10. 00 

.77 
.80 
2.00 
8.57 
2.08 
8.58 


Total. 


46.98 


•  Xieoting  shelter  for  QoTemmeiit  snlmals. 
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FLOATDVO  FliANT. 

The  following  boats  are  used  in  connection  with  the  operation  and  oare  of  the 
canal: 


Steamflatboat 1 

Naphtha  lannch 1 

Coal  barges 2 


BuoyruB  dredge 1 

Derrick  boat 1 

Deck  barges 4 


Steam  flatboai.—'ThiB  is  a  small  flat,  10  by  45  feet,  that  has  been  eqaipped  with  a 
boiler  and  a  yertioal  6  by  6  inch  engine,  and  is  propelled  by  a  stem  wheel,  connected 
to  the  engine  shaft  by  a  sprocket  chain.  It  is  qnite  nseftu  for  transporting  supplies 
from  Florence,  Ala.,  and  between  the  two  divisions;  also  for  towing  barees  in  the 
canal.  A  second  engine,  similar  to  the  one  in  use.  is  being  rebnilt  and  modified,  and 
will  be  added  to  the  boat,  with  a  Tiew  of  increasing  the  efficiency. 

Bepain  <m  flaiboat. — Rebnilding  engine  and  fitting  same  with  reverse  gear; 
molding,  oastmg,  and  finishing  brass  bushing  for  cylinders :  boring  out  crossheads^ 
making  iron  towing  knees,  38  feet  of  sprocket  chain,  repairing  splash  bulkhead  ana 
painting  boat. 

Dredge  Buefprue,— The  dredge  is  of  the  elevator  type,  having  the  following  general 
dimensions: 

Hull:  Length,  80  feet;  width,  88  feet,  and  depth,  6  feet. 

Driving  engines:  10  by  14  inch  cylinders;  average  number  of  revolutions  per 
minute,  128, 

Swing  engines:  8  by  8  inch  cylinders. 

Buckets:  liumber,  26;  capacity,  5  cubio  feet;  bucket  chain  averages  a  rcYolution 
in  one  and  three-fourths  minutes. 

Discharge  pipe:  Diameter,  26  inches;  length,  60  feet;  an  extension  (16  feet)  may 
be  added  when  necessary. 

Boiler:  Length.  12  feet;  diameter,  60  inches. 

Pump  for  flooding  discharge  pipe:  Steam  oy Under,  12  inches;  water  cylinder,  10 
inches ;  stroke,  18  inches. 

Capacity:  Depth  of  cut  varies  from  Si^  to  10  feet  below  the  water  surface;  width 
of  cut,  80  feet.  Average  number  of  cable  yards  per  day  of  eight  hours  during  the 
past  year,  — . 

Bepaire  on  dredge. — ^Repairing  feed  pump,  knuckle  irons,  pinions,  head  block, 
crank  shaft,  bucket  ladder,  stem  spud,  hopper,  discharge  pipe,  deok  and  ii^Jeotor 
pipe;  painted  hull  and  iron  work. 

Naphtha  laimoJk.— The  launch  is  used  for  making  inspection  trips,  and  is  fitted  with 
a  4-horsepower  naphtha  engine*  The  general  dimensions  are :  Length,  25  feet ;  beam, 
5  feet;  draft,  24  inches.  The  engine  has  been  generally  overhauled  during  the  year 
and  a  new  propeller  fitted  to  the  shaft. 

Derrick  boat  and  bargee,— Theee  are  of  ordinary  construction,  and  are  of  general 
use  in  maintaininff  the  canal. 

Bepaire  to  derriM  (oat.--Putting  on  spuds  and  easing;  repairing  cabin,  derrick,  and 
smokestack. 

Bepaire  to  (or^et.— Painting,  calking,  and  other  minor  repairs. 

Bwaire  to  U.  8.  8,  Colbert,— Eepainug  wheel,  gause  oock,  roof,  and  hull;  made 
rudder  irons,  bolts,  patterns  for  furnace  linings,  towing  straps,  cylinder  rings  and 
fhunes  for  remodeling  hull;  planing  and  drilling  cam  frames. 

DBT  DOCK. 

The  diy  dock  was  completed  in  February,  1897,  and  is  located  on  the  north  side  of 
the  canal,  600  feet  west  of  Lock  6.  The  general  dimensions  are:  Length,  175  feet ; 
width.  60  feet;  total  depth,  7  feet.  The  loundation  is  solid  rock,  the  bottom  having 
been  formed  by  filling  the  irregularities  and  giving  the  necessary  crown  for  drain- 
age, with  chert  well  rammed  into  place.  The  sides  are  built  on  an  angle  of  about 
45  degrees  by  laying  at  this  angle  an  inclined  wall  piece,  supported  bv  mud  sills 
and  secured  to  a  longitudinal  timber  bolted  to  the  rock  at  tne  foot  of  the  slope. 
The  altars  are  bolted  to  the  wall  pieces  so  as  to  insure  a  2-inch  water-tight  Joint. 
The  entrance  to  the  dock  is  closed  by  a  wooden  drop  gate  40  feet  long,  supported  by- 
masonry  abutments.  Since  its  completion  the  dock  has  been  constantly  occupied, 
the  following  boats  havine  been  docked  and  repaired :  Steamer  S,  H.  Long,  dredge 
Harwood,  3  derrick  boats,  2  quarter  boats,  and  4  barges.  Details  of  the  repairs  on 
the  above  boats  will  be  found  in  the  report  of  work  done  at  Muscle  Shoals  Canal 
under  the  appropriation  for  improving  the  Tennessee  River. 

Work  done  in  oonetmotinf  dry  (fool;.— -Excavated  198  cubic  yards  of  earth  and  649  of 
solid  rock,  filling  127  onbio  yards  of  earth  behind  abntmento;  drilling,  blasting,  and 
bull  painting  bottom,  grading  side  slopes,  sawing,  framin£^  and  erecting  34,600  feet 
B.  M.  in  side  walls;  loading,  depositing,  and  ramming  ^ert  in  bottom;  erecting 
drop  gate,  putting  in  gate  valves,  making  eyebolta  for  icoel  blooks,  and  axeaTa^iiif 
emptying  onlriTts*  -  -  —.  - 
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QUAKTER8  AND  GROUNDS. 

The  United  States  owns,  approximately,  128  acres  of  land,  inolading  the  towpath 
and  reservations  at  the  various  lock  sites.  Said  land  is  being  improved  each  year, 
the  method  being  to  first  clear  it  of  underbrush  and  ditch  such  portions  as  require 
drainage,  and,  finally,  to  make  such  improvements  as  seem  suitable  by  grading, 
sowing  grass,  planting  trees,  building  walks  and  roads,  or  otherwise. 

Statement  of  irorA;.— (^radin^  at  Locks  2, 4,  5, 6,  and  7  ;  ditching  at  Locks  B  and  6 
and  in  the  vicinity  of  Four  Mile  Creek ;  grading,  and  sowing  grass  at  Locks  A  and  B ; 
sowing  grass  at  Locks  4  and  9 ;  fencing  at  Locks  A  and  6 ;  repairing  roads  and  walks, 
pump  at  spring;  building  stone  arch  culvert  at  Lock  6;  cleaning  and  caring  for 
quarters.  Average  cost  per  month  for  improving  and  caring  for  quarters  and  grounds 
is  $2.08  per  acre. 

MI8CBLLAJ7EOUS. 

Delayi  to  ioato. — ^The  steamer  Luke  Prior,  jr.,  was  delaved  at  the  upper  division  for 
about  five  hours,  when  the  entrance  of  the  canal  was  tilled  with  drift;  otherwise  the 
oanal  has  been  constantly  open  for  traffic. 

There  have  been  no  accidents  or  injuries  of  moment  to  either  the  plant  or  employees. 

SubHstenoe.— The  average  cost  of  subsiHtenoe  per  nian  per  montn  has  been  $6.44. 

Forage.— The  average  cost  of  forage  has  been  per  animal  per  month  $4.54. 

MisoellaneouM  work, — Caring  for  Government  animals;  hauling  provisions  and  sup- 
plies; repairing  wagon,  stove,  brush  hooks,  derrick,  skiff,  water  tank,  and  range; 
cutting  wood  for  kitchen;  towing  logs  and  material;  loading  and  unloading  coal; 
storing  ice;  surveying  United  States  property  of  Locks  2,  5,  and  6;  making  plugs 
for  telephone;  sharpening  and  repairing  tools. 

Cotit  of  operation  and  oare  of  Muscle  Shoale  Canal,— The  unit  costs  of  operating  and 
maintaining  the  various  subdivisions  of  the  canal  plant  have  been  given  in  the  pre- 
ceding tables.  It  would  also  seem  well  to  call  attention  to  the  fact  that  the  total 
annufu  cost  of  operation  and  maintenance  is  very  slightly  in  excess  of  2  per  oent  of 
the  total  sum  expended  on  construction. 

Very  respectfully,  your  obedient  servant, 

Stdnbt  B.  Williamson, 
Aisietant  £ng%n 

Capt.  Dak  C.  Kingman, 

Corps  of  Engineers,  U.  S,  A, 


BB3. 

IMPEOVEMENT  OF  FEENCH  BEGAD  RIVER  AND  LITTLE  PIGEON  RIVER, 

TENNESSEE. 

The  French  Broad  River  is  one  of  the  largest  tributaries  of  the  Ten- 
nessee. The  stream  haa  its  source  in  North  Carolina  on  the  western 
slope  of  the  Blue  Ridge,  enters  the  State  of  Tennessee  at  Paint  Rook, 
and  after  a  course  of  121  miles  unites  with  the  Holston  River  4^  miles 
above  Knoxville,  thus  forming  the  Tennessee  River. 

An  appropriation  was  made  by  the  State  of  Tennessee  about  1810  for 
the  purpose  of  improving  tbe  rivers  of  the  section  then  known  as  the 
^^  East  Tennessee  District,"  and  the  improvement  of  Seven  Islands  Shoals 
of  the  French  Broad  River,  about  30  miles  below  Dandridge,  was  begun 
under  direction  of  commissioners  appointed  by  that  State.  The  State 
of  Tennessee  also  built  some  dams  above  Dandridge,  but  these,  with 
the  exception  of  a  few  repciired  by  the  United  States  in  1881,  have  been 
removed  during  the  progress  of  the  work  under  the  present  project. 

An  examination  was  made  of  the  French  Broad  in  Tennessee  under 
authority  of  act  of  Congress  July  11,  1870,  and  the  report  upon  it  is  to 
be  found  in  the  Report  of  Chief  of  Engineers  for  1871,  pages  491-494. 
A  reexamination  in  Tennessee  was  ordered  by  Congress  in  act  of  March 
3, 1875,  "from  its  Junction  with  the  Holston  at  Knoxville  to  Leadvale, 
Tenn.^  The  estimate  made  in  1871  was  resubmitted  with  the  report  of 
1876. 

Below  Lead  vale,  mouth  of  INolichucky  River,  a  distance  of  90  miles, 

\e  river  is  impeded  by  the  surface  obstructions  usually  found  in  moun- 
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tain  streams.  This  stretch  of  river  is  exceptionally  beantifal,  broad, 
and  adapted  to  navigation,  especially  below  Dandridge  about  50  miles. 
The  fall  being  only  about  1  foot  per  mile,  the  channel  can  be  easily 
improved.  From  the  junction  of  the  Nolichucky  River  to  the  Tennes- 
see State  line,  31  miles,  the  French  Broad  is  not  susceptible  of  improve- 
ment except  by  slack-water  navigation,  the  fall  being  7  feet  per  mile. 

The  present  project  of  improving  the  channel  from  mouth  of  river  to 
Leadvale,  about  90  miles,  consists  in  removing  surface  obstructions, 
cutting  down  overhanging  trees,  and  building  wing  dams  where  neces- 
sary, so  as  to  permit  the  passage  of  boats  drawing  2^  feet  during  the 
ordinary  low-water  season.  Under  this  plan  operations  have  been 
carried  on  at  the  most  serious  obstructions. 

The  following  appropriation  shave  been  made  by  Congress  for  improv- 
ing French  Broad  River  in  Tennessee,  viz: 


Act  of— 

June  14,1880 $10,000 

March3,1881 3,500 

Angu8t2,  1882 5,000 

July5,  1884 3,500 

August  5,1886 6,000 

August  11,  1888 10,000 


Act  of— 

September  19, 1890 $10,000 

July  13, 1892 15,000 

August  14,1894 7,000 

June  3,  1896 5,000 


Total 76,000 


The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1896,  including  outstanding  indebtedness,  was  (67,351.33. 

This  expenditure  has  resulted  in  the  improvement  of  ten  of  the  prin- 
cipal obstructions  below  Dandridge  by  deepening  and  clearing  the 
cbannel,  removing  fish  traps,  constructing  and  modifying  wing  dams, 
and  revetting  the  banks  when  necessary.  A  list  of  these  ten  obstruc- 
tions, with  their  distances  below  Dandridge  and  the  work  done  at  each 
to  June  30, 1890,  is  given  in  the  Annual  Beport  of  the  Chief  of  Engineers, 
1891,  pages  2262,  2263. 

The  improvements  which  yet  remain  to  be  made  are  generally  of  a 
class  which  can  not  be  economically  and  advantageously  executed  with- 
out the  possession  of  a  very  considerable  plant.  A  towboat  and  barges 
are  necessary  to  move  stone  for  the  construction  of  dams  and  the  pro- 
tection of  banks.  Derrick  boats  are  necessary  for  the  removal  of  snags 
and  bowlders  from  the  channel,  and  a  drill  raft  with  steam  drills  is 
needed  for  breaking  up  the  reefs.  Quarterboats  are  also  necessary  to 
conveniently  take  care  of  the  laboring  force.  None  of  these  things 
belong  to  the  French  Broad  Biver,  and  the  appropriations  have  always 
been  too  small  to  x)ermit  of  their  purchase.  For  this  reason  no  work 
was  done  on  the  river  during  the  past  season. 

This  year  it  is  intended  to  take  the  plant  belonging  to  the  Upper  Ten- 
nessee River  and  use  it  for  two  or  three  mouths  on  the  French  Broad.  In 
this  way  the  amount  available  can  be  most  economically  and  advanta- 
geously applied  and  more  and  better  work  done  for  the  money  than  in 
any  other  way.  It  is  difficult  to  fully  describe  the  work  that  it  is  pro- 
posed to  do.  At  Hanging  Eock  Shoals  some  extension  of  the  training 
wall  will  be  necessary,  and  a  portion  of  the  caving  bank  will  be  revetted ; 
at  two  or  three  other  places  where  improvements  have  been  made  bank 
protection  is  much  required,  and  a  great  many  reefs  and  bowlders, 
small  in  themselves,  but  exceedingly  detrimental  to  low* water  naviga- 
tion, will  be  removed  by  the  fleet.  It  is  hoped  to  do  work  of  this  kind 
over  the  river  as  far  up  as  Dandridge,  50  miles  from  the  month. 

No  survey  of  the  river  has  ever  been  made,  and  it  is  therefore  very 
difficult  to  prepare  detailed  plans  for  its  improvement.  The  total 
amount  necessary  to  make  the  improvement,  which  even  at  the  time 
was  not  fully  described,  was  simply  a  guess  based  upon  a  reconnoissance. 
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I  am  of  the  opiDion  that  it  will  not  be  sufficient  to  complete  all  the 
work  that  must  be  done  to  carry  out  the  improvement  to  the  extent 
proposed. 

The  total  amount  of  money  available  for  improving  this  river  will  be 
expended  before  the  close  of  the  fiscal  year. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897, 
including  outstanding  indebtedness,  was  (253.96. 

The  improvement  of  the  French  Broad  River,  Tennessee,  is  of  impor- 
tance to  the  inhabitants  along  its  banks,  not  only  by  reason  of  its 
increasing  commerce,  but  because  of  its  being  constantly  used  as  a 
highway  for  travel  by  the  people  themselves,  a  large  number  of  passen- 
gers being  carried  by  the  small  steamers  that  ply  upon  this  stream. 
The  commerce  consists  principally  of  marble,  sand,  logs,  lumber,  for- 
age, grain,  live  stock,  wood,  and  general  merchandise.  The  completion 
of  the  existing  project  of  improvement  will  materially  aid  in  the  devel- 
opment of  the  mines,  and  will  open  a  river  highway  for  the  transporta- 
tion of  the  mineral  wealth  of  the  mountains  and  the  products  of  the  rich 
agricultural  lands  of  the  region  drained  by  the  river  and  its  tributaries. 

LITTLE  PIGEON  BIVEB,  TENNBSSBB. 

This  stream  is  formed  by  the  junction  of  its  east  and  south  forks  at 
Seviervllle,  Tenn.,  and  flowing  northwesterly  for  about  5  miles  it  enters 
the  French  Broad  Biver  about  32  miles  above  EnoxviUe. 

An  examination  of  Little  Pigeon  Biver  was  made  under  the  provisions 
of  river  and  harbor  act  of  September  19, 1890.  The  channel  was  found 
to  be  obstructed  by  rock  reefs  and  gravel  shoals,  the  object  of  the  pro- 
posed improvement  at  the  estimate  of  cost  submitted  ($10,000)  being 
to  open  up  the  river  to  navigation  as  far  as  Oatlettsburg,  about  2  miles, 
permitting  the  passage  of  the  small  steamers  that  ply  upon  the  French 
Broad  Biver,  and  occasionally  during  extreme  high  water  to  ascend  to 
Sevierville,  5  miles  firom  the  mouth  of  the  river.  (See  report  printed 
as  House  Ex.  Doc.  No.  159,  Fifty-first  Oongress,  second  session,  and 
Eeport  of  Chief  of  Engineers,  1891,  pp.  2287-2288.) 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  of  the  $15,000 
appropriated  for  improving  French  Broad  Biver,  Tennessee,  tl,00() 
<'may  be  used  in  removing  bar  or  shoal  in  Little  Pigeon  Biver."  This 
sum  was  allotted  for  the  removal  of  the  bar  near  the  mouth  of  the 
river,  described  as  the  only  bad  shoal  below  Oatlettsburg.  No  work  was 
done  nor  expenditures  made  during  the  fiscal  year  ending  June  30, 1890. 

The  floating  plant  belonging  to  the  Tennessee  Biver  while  it  is 
employed  on  the  French  Broad  Biver  will  also  be  utilized  in  carrying  on 
the  work  proposed  at  or  near  the  mouth  of  the  Little  Pigeon  Biver  as 
far  as  the  funds  available  will  allow. 

The  total  amount  expended  to  close  of  fiscal  year  ending  June  30, 
1896,  wa^  $69,517.95. 

Money  statemenU. 

FRBNCH  BROAD  RIVSB. 

July  1,  1896,  balance  unexpended $5,517.44 

June  30, 1897,  amount  expended  during  fiscal  year 122. 73 

Jnly  1, 1897,  balance  unexpended 5,394.71 

July  1,  1897,  outstanding  liabilitiea 131.23 

Jnly  1, 1897,  balance  available 6,263.48 

{Amount  (estimated)  required  for  conipli'tion  of  oxisti n^  project 77, 000. 00 
Amountthatcan  be  profitably  expended  in  tisoal  ^ear  en  ding  June  30, 1899    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  ^%^(^q  I  p 
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IJTTLB  PIGEON  RIYBB. 

July  1, 1896,  balance  unexpended $849.61 

July],  1897,  balance  unexpended ^9.61 

{Amount  (eetimated)  required  for  completion  of  existing  project 8, 000. 00 

Amouu  ttbat  can  be  proutabljjr  expended  in  fiscal  year  ending  June  30, 1899  8, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Cammeroial  statistics  of  French  Broad  Biver,  Tennessee. 


ArtidM. 

Year  ending  December 

a- 

Estimated 

1888. 

18M. 

1886. 

1896. 

▼ala^  1896. 

Gndn 

Ton». 

8.600 

2,200 

300 

680 

150 

5,595 

Ton*. 

28,933 

5,788 

738 

458 

Ton*. 

9,814 

7,414 

506 

480 

400 

10,811 

66 

12 

566 

1,150 

7,041 

5,000 

138 

Ton*. 

17,780 

16,260 
6,028 
4,000 

12.160 
8,060 

$338,000 
101,625 

Linmber - .- 

Floor   -.- 

251,400 

160,000 

8.276 

275,400 

LiT«  stock 

^ood      

(rftnAral  mArohftodiM  .........rrx^^^rrx^,....... 

Iron  0T« 

Boon  nolos  ...................«•.•.••..•.••.••.. 

2,000 

2,000 

8,750 

68,888 

80 

1,068 

77,400 

2,000 

2,920 

225 

600 

800 

12,000 

1,500 

1,900 

4,000 

46,000 

185,785 

liooo 

8,800 
14,000 

8.600 
6,200 
21,600 
24,000 
82,000 

oSP.??!!!:::":::":;::::::;:::::::::;:::;:::::: 

Hay 

""«*•••••" *••• 

JjOfCB •• - 

Shtiiffles 

Bricl 

Sand  

Tanbftrk 

Railroad  tie« 

Tobacco 

Fertiliser 

Prodace... 

Marble 

40,000 

8,000 

Total 

17,425 

49,898 

42,898 

249,204 

1. 468.886 

Number  of  passengers  transported  (1896),  21,200. 

XAii  of  steamboats  (stern-wheel)  plying  on  the  French  Broad  Biver,  Tennessee, 


Name. 


Length. 


Breadth. 


Depth. 


Net  ton. 
nage. 


Capacity 
of  bargea. 


Telephone  and  6  barges . ... 
Lncile  Borden  and  6  barges 

C.M.Fouehe 

Onega  and  1  barge 

Oliver  King 

Flora  Swan  and  7  bargea ... 


F*et. 

98 

86 

96 
104.06 

60 

88 


F**t. 


Feet. 
2.6 
2.5 
8 

2.5 
2.6 
2.8 


07.47 
65.32 
61.12 
74.77 
28.80 
67.81 


Ton*, 
168 
168 


28 
'216 


la  all,  f  ataamboata  of  875.78  tons  burden  net^  and  20  bargea  of  574  tons  oapaoiij. 


B  B4. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Clinch  Eiver  rises  iii  the  Camberland  Monntaiiis,  in  soathwest- 
ern  Virginia,  and  flows  in  a  southwesterly  direction,  generally  parallel 
to  the  Houston  Biver,  and  empties  into  the  Tennessee  River  at  Kings- 
ton, Tenn.,  104  miles  above  Chattanooga  and  79  miles  below  KnoxviUe, 
the  length  of  its  coarse  in  Tennessee  being  about  230  miles. 

Between  1830  and  1845  work  was  done  by  the  State  of  Tennessee, 
but  it  resulted  in  little  or  no  advantage  to  navigation*  .  T~ 
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drained  by  this  river,  about  4,500  square  miles,  is  moantainons  and  has 
very  meager  transportation  facilities. 

Under  anthority  of  act  of  Congress  approved  March  3, 1875,  exam- 
ination of  the  river  was  made  both  in  Virginia  and  Tennessee.  Oaborn 
Ford,  Virginia,  about  35  miles  northeast  of  the  Tennessee  line,  is 
regarded  as  the  head  of  high- water  navigation  on  the  Clinch  River. 
It  has  no  low-water  navigation.  (See  Eeport  of  Chief  of  Engineers, 
1876,  pp.  736-747.)  An  examination  of  the  Clinch  Eiver  from  Nash 
Ford,  Virginia,  to  Ha3aies  (or  Walker  Ferry),  Tenn.,  a  distance  of  about 
161  miles,  was  made  in  1880.  (See  Beport  of  Chief  of  Engineers,  1881, 
pp.  1864-1867.)  The  original  project,  submitti»d  in  1876,  provided  only 
*^  to  improve  the  high -wsrter  navigation  of  this  river,  so  that  there  shaU 
be  less  difficulty  and  danger  in  bringing  out  cargoes,  and  so  that  rain 
tides  of  3  or  4  feet  may  be  made  use  of  for  boating  purposes."  This 
was  estimated  at  (26,400.  In  1881  the  engineer  officer  in  charge 
reported  that  he  hoped  to  attain  a  permanent  increase  of  depth  of  water 
in  channel  by  blasting  rock,  etc.,  ^<  securing  for  about  146  miles  of  the 
lower  river  at  ordinary  low  water,  from  its  mouth  to  Clinton,  about  2 
feet,  and  from  Clinton  to  Walker  Ferry  (Haynes)  about  IJ  feet,''  adopt- 
ing the  low-water  channel,  which  in  1876  haid  been  simply  suggested  as 
a  channel  that  might  be  found  practicable  after  a  carefdl  survey,  and 
thus  modifying  the  then  existing  project,  but  without  increasing  the 
original  estimate,  which  was  simply  for  high-water  navigation,  by  the 
cost  of  the  channel  projected.  In  1885  the  estimate  was  increased  to 
(50,000,  ^<  because  it  had  been  found  necessary  to  make  the  channel 
from  two  to  three  times  the  width  thought  sufficient  when  the  original 
estimates  were  made,"  but  the  estimate  was  not  increased,  although  the 
proposed  low-water  navigation  instead  of  the  high- water  navigation 
was  adopted  as  part  of  the  present  project;  therefore  the  balance  of 
the  original  estimate  as  modified  and  remaining  unappropriated^  (8,500, 
IB  manifestly  inadequate  to  complete  the  work  as  projected. 

The  examinations  made  of  the  Clinch  Biver  are  not  sufficient  whereon 
to  base  an  estimate  of  the  cost  of  the  projected  low- water  channel  below 
Walker  Ferry,  but  if  radical  improvement  is  to  be  undertaken  it  is 
recommended  that  a  detailed  survey  be  made  to  obtain  the  data  neces- 
sary to  determine thecost,  having  in  view  an  advantageous  and  eco- 
nomical prosecution  of  the  work. 

Above  Walker  Ferry  to  the  Tennessee  State  line,  about  85  mUes,  the 
only  projected  improvement  is  to  reduce  the  ledges  and  remove  loose 
rock,  etc.,  sufficiently  to  a^ist  flatboat  navigation  and  rafting  during 
"rain  tides." 

The  following  appropriations  have  been  made  for  this  improvement: 


Aotof— 

Jnneli,  1880 $10,000 

March  3, 1881 3,000 

AngU8t2, 1882 3,000 

July  6,1884 5,000 

August  6,  1886 5,000 

Angnst  11, 1888 5,000 


Act  of— 

September  19, 1890 $4,000 

July  13, 1892 4,000 

August  17,  1894 2,500 

Total 41,500 


The  total  amount  expended  to  June  30, 1896,  including  outstanding 
indebtedness,  was  (37,119.20;  the  general  results  attained  by  this 
expenditure  are  that  the  reefs  have  been  reduced,  many  snags  and 
overhanging  trees  removed,  and  several  strong  heavy  wing  and  longi- 
tudinal dams  built,  thus  securing  a  passable  channel  at  stages  of  the 
water  2  or  3  feet  lower  than  before  the  improvement  was  begun. 

Above  Haynes  (or  Walker  Ferry)  special  advantages  were  secured 
about  ten  years  ago  at  Hunter  Shoals,  Sycamore  Shoals,  Hopson 
Shoals,  and  Straight  Shoals. 
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Below  Walker  Ferry  (Haynes)  important  work  has  beeu  done  at  Black 
Shoals  and  Bletcher  Shoals ;  at  Oload  Shoals  seven  dams  have  been  built 
and  a  heavy  dam  at  Hibb  Shoals,  which,  with  the  rock  excavation  in 
channel,  have  lessened  the  dangers  to  navigation.  At  Llewellyn  Shoals 
the  improvements  completed  consist  of  reducing  projecting  rocky  points, 
removing  snags,  sand,  and  gravel  from  the  channel,  completing  wing 
dams,  and  constructing  dam  190  feet  long  about  324  feet  below  Moore 
Ferry  or  Ford.  Safe  navigation  at  these  shoals  is  now  reported  possi- 
ble at  a  stage  of  water  from  1  to  1^  feet  lower  than  before  the  work 
done  in  1892  was  begun.  At  Young  Island  the  fish-trap  dam  was  taken 
from  the  chute  south  of  the  island,  but  more  work  is  necessary  to  con- 
fine the  water  to  one  channel  for  the  floating  of  logs  to  the  mUls  below 
the  island. 

In  July,  1892,  partial  examinations  were  made  below  the  month  of 
Powell  Kiver,  and  in  October  below  the  mouth  of  Emory  Kiver,  having 
in  view  the  ascertaining,  in  a  general  way,  of  what  work  is  necessary 
to  be  done  to  improve  the  channel  to  the  extent  of  securing  a  navigable 
depth  of  2  feet  at  ordinary  low  water. 

It  is  thus  seen  that  no  survey  has  ever  been  made  and  no  detailed 
plans  for  its  improvement  have  ever  been  prepared.  The  estimates  of 
the  amount  necessary  to  improve  it  were  simply  based  upon  rapid  recon- 
naissances made  a  good  many  years  ago.  It  is  evident  that  the  amount 
estimated  was  not  sufficient  for  the  work  proposed. 

The  low- water  navigation  of  the  Clinch  River  amounts  to  nothing  at 
present;  all  the  business  that  has  been  done  upon  it  is  at  high  or  inter- 
mediate stages.  The  principal  commodity  carried  consists  of  logs  made 
np  into  rafts. 

The  funds  now  available  amount  to  a  little  over  (4,000,  and  it  is 
believed  that  the  greatest  benefit  to  the  commerce  of  the  river  will 
result  from  applying  this  sum  to  its  improvement  with  reference  to 
the  stages  at  which  it  is  navigable.  A  project  has  therefore  been  pre- 
pared and  approved  for  the  expenditure  of  this  sum  in  removing  snags, 
bowlders,  overhanging  trees,  reefs,  or  other  obstructions,  so  far  as  prac- 
ticable, from  Osborn  Ford,  the  head  of  navigation,  downward  to  the 
mouth.  The  work  to  be  done  is  to  be  such  as  will  tend  to  render  navi- 
gation safer  and  easier  for  steamboats,  flatboats,  and  rafts  at  the  stages 
at  which  the  river  is  now  used. 

A  party  will  be  assembled  at  Osborn  Ford  and  work  downward  over 
the  river  during  the  present  low-water  season.  This  party  will  be  pro- 
vided with  small  flatboats  for  the  transporation  of  men  and  supplies, 
and  with  tents  for  camping  on  the  shore.  It  will  be  accompanied  by  a 
competent  rafb  pilot,  thoroughly  familiar  with  the  navigation  of  the 
river,  who  will  point  out  the  places  that  most  need  improvement.  It 
is  beUeved  that  in  this  way  the  greatest  good  will  be  secured  to  the 
navigation  interests  of  the  river,  which  the  commercial  statistics  given 
herewith  show  to  be  valuable  and  important. 

Money  statement. 

July  ly  1896,  balance  nnezpended $4,380.80 

June  30, 18SK7,  amonnt  expended  daring  fiscal  year 34. 00 

July  1, 1897,  balance  nnexpended 4,846.80 

July  1, 1897,  ontstanduig  liabilities 28.84 

July  1, 1897,  balance  available 4,317.96 

(Amonnt  (estimated)  req aired  for  completion  of  existing  project 8, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  ins  June  30, 1899      8, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aets  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1^^    OOO I P 
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dmmeroial  itatUHa  of  CUnok  Biver,  TenneBne. 


ArilolM. 

Year  ending  December  81— 

Eatimated 

1808. 

1804. 

1805. 

1806. 

▼aiue,  1806. 

Grain 

Ton». 

94 

10 

6 

160 

Tom. 

1,200 

110 

44 

201 

80 

11,207 

Ton*. 
1,276 
71 
766 

840 

€1,473 

13 

466 

2.150 

2bn*. 
5,152 
06 

$67,311 
4«750 

Tlour   ....••            .  •••    ........«.••...>•••«•• 

Inn  on -- ._,-.-. 

Lumber 

2.376 

1,386 
23.860 

14.564 

ljjV4    stock      .                ,          .                                       ..*.,,         ..T X--TT X- 

1.701 

830 

122,  IM 

L0£8 

119.600 

Cotton 

Coal 

2.800 
665 

40 

1,485 

145 

1,200 

2.800 

Hay 

8,548 

Briok 

1.800 

BtavM 

188 

Tanbark                    

2,400 

Batlroad  tiiM! ...rr 

5.106 

Pit)daoe 

e^S 

Band 

800 

Total 

608 

12,032 

68,000 

80,456 

867.783 

Knmber  of  paaaengers  transported  (1806),  2,684. 

Liii  of  iieamboaU  {item-wheel)  plying  on  ike  Clinek  Biver,  TenneBeee. 


Name. 


Length. 


Breadth. 


Depth. 


Net  ton- 
nage. 


Capacity 
of  barges. 


BLingston  and  3  barges 

Tallassee 

Lora 

Maud  and  4  barges 

J.  C.  Warner  and  2  barges. . . 
J.  P.  Kindriok  and  2  barges . 
B.  P.  Dawson  and  4  barges. . . 

Key  City  and  1  barge , 

Clinton  B.  Fisk  and  2  bargee 


F«et. 
55 
60 
70 
70 
142 
112 
60 
80 
100 


FtfU 
11 
12 
12 
16.5 
81.6 
20 
10 
15 
18 


Feet. 
3 
2 

2.6 
8.2 
4.6 
8.7 
2.8 
8.2 
8.4 


87.80 
22.16 
22.16 
28.80 
201.06 
125.71 
20.80 
60.45 
78.80 


Tont. 
145 


800 
800 
800 
157.20 
45 
1€4.60 


III  all,  8  iteMnboati  of  500.88  tons  burden  net,  and  18  barges  of  1,011.80  tona  oapaeilj. 


BBS. 

flUEVEY  OF  MOUTH  OF  TENNESSEE  BIVER,  KENTUCKT. 

[Printed  in  House  Doc.  No.  10,  Fifty-fifth  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  April  7, 1897. 
Sir:  I  have  the  honor  to  snbiijt  the  accompaDying  copy  of  report, 
dated  March  20, 1897,  with  two  maps,*  by  Oapt.  Dan  0.  Kingman,  Oorps 
of  Engineers,  giving  the  results  of  a  survey  of  the  mouth  of  the  Ten- 
nessee Eiver,  made  in  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  June  3, 1896. 

The  existing  project  for  the  improvement  of  the  mouth  of  the  Ten- 
nessee Eiver  provides  for  the  preservation  of  Livingston  Point  by 
means  of  bank  protection  and  the  construction  of  pile  and  stone  dikes. 
Oaptain  Kingman  states  that  this  portion  o£  the  river  is  in  good  con- 
dition, having  sufficient  depth  for  all  purposes  of  navigation,  and  that 

*  Not  reprinted.    Printed  in  Hoose  Doo.  No.  19,  Fifty-fifth  Congreea,  first 
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steamboatB  can  enter  and  leave  it  without  difflcolty.  There  appears 
to  be  no  necessity  for  work  of  protection  or  improvement  at  the  month, 
so  far  as  the  interests  of  navigation  are  concerned,  but  the  mainte- 
nance of  Livingston  Point  is  desirable  and  necessary  in  order  to  pre- 
serve the  harbor  of  Padncah.  Ttiis  point  is  protected  on  both  sides 
by  a  riprapping  of  stone,  and,  in  the  opinion  of  Oaptain  Kingman,  it 
would  peihaps  be  desirable  to  add  to  and  strengthen  the  work  through- 
out. There  is  available  for  this  purpose  about  $19,000,  which  will  be 
sufficient  for  some  time  to  come,  and  arrangements  have  already  been 
made  to  place  a  large  amount  of  stone  on  the  revetment. 

The  local  officer  expresses  the  opinion  that  no  further  appropriation 
or  allotment  is  necessary  at  this  time  for  the  mouth  of  the  river,  and 
his  views  are  concurred  In  by  the  Division  Engineer,  Ool.  J.  W.  Barlow, 
Oorps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Ungir^eerSy  U.  8.  Army. 

HOIU  B.  A.  ALGEBy 

Secretary  of  War. 


bepobt  of  oapt.  dan  0.  kinaman,  oobps  of  bngineebs. 

Engineeb  Office,  United  States  Abmy, 

Ohattanoogay  Tenn.j  March  20^  1897. 

Oenebal:  By  direction  of  the  Secretary  of  War  and  in  compliance 
with  the  provisions  of  section  9  of  the  river  and  harbor  act  of  June  3, 
1896, 1  have  the  honor  to  submit  the  following  report  upon  the  survey 
of  the  mouth  of  the  Tennessee  Biver,  Kentucky: 

In  December,  1895,  a  survey  was  made  in  connection  with  the  improve- 
ment of  Livingston  Point,  Kentucky.  This  survey  necessarily  included 
the  mouth  of  the  Tennessee  Biver.  In  November,  1896,  the  general 
survey  of  the  river  below  Biverton  was  extended  down  to  the  mouth. 
The  results  of  these  two  surveys  are  shown  upon  tt'acings  which  are 
transmitted  herewith.  These  tracings  are  not  made  to  the  same  scale, 
and  the  survey  of  1896  shows  the  river  at  a  3-foot  stage;  that  of  1896 
has  the  soundings  and  water  surface  reduced  to  extreme  low  water.  A 
comparison  of  these  two  charts  shows  that  there  has  been  no  change  in 
this  vicinity  in  the  past  year.  They  both  show  that  the  mouth  of  the 
Tennessee  Biver  is  in  a  good  condition  and  has  sufficient  depth  for  all 
purposes  of  navigation,  and  that  steamboats  can  enter  it  and  leave  it 
without  difficulty. 

There  appears  to  be  no  necessity  of  any  work  for  the  protection  or 
improvement  of  the  mouth  of  the  Tennessee  Biver  so  far  as  the  inter- 
ests of  navigation  are  concerned.  The  maintenance  of  Livingston  Point 
is  desirable  and  necessary  in  order  to  preserve  the  harbor  of  Paducah. 
If  Livingston  Point  should  break  away,  the  Tennessee  Biver  might 
unite  with  the  Ohio  above  the  island,  and  finally  a  bar  might  connect 
the  island  with  the  shore  and  in  this  way  destroy  the  harbor  of  Paducah. 
Livingston  Point  is  protected  on  both  sides  by  a  riprapping  of  stone. 
This,  though  generally  in  pretty  good  condition,  is  in  need  of  repair  at 
some  places,  and  it  would  perhaps  be  desirable  to  add  to  it  and  strengthen 
it  throughout.  There  is  on  hand  and  available  for  this  purpose  a  little 
over  $19,000.  This,  in  my  opinion,  would  be  sufficient  for  some  time  to 
come. 
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Arrangements  were  made  a  few  weeks  aiero  to  place  a  large  amount  of 
stone  upon  this  revetment,  but  the  very  high  stage  of  the  river,  which 
has  completely  submerged  the  i)oint,  has  caused  these  operations  to  be 
deferred  until  the  river  falls. 

I  do  not  think  that  any  further  appropriation  or  allotment  is  neces- 
sary at  this  time  for  the  mouth  of  the  Tennessee  Eiver. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 
Captain  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

TJ.  S.  Engineer  Office,  Southwest  Division, 

8U  Louiftj  Mo.^  March  30,  1897. 
Kespectfully  forwarded  to  theOhief  of  Engineers,  United  States  Army, 
concurring  in  the  views  of  Oaptain  Kingman. 

J.  W.  BaeloWj 
Colonel^  Corps  of  Engineers^  Division  Engineer. 


BB  6. 


8UEVEY  OP   EMORY    RIVER,   TENNESSKE,    FROM   ITS    MOUTH  TO    THE 

TOVi^N  OF  HARRIMAN. 

[Printed  in  House  Doo.  No.  22,  Fifty-fifth  CongreM,  first  teseion.] 

Office  op  thb  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  April  8, 1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  March  18, 1897,  by  Capt.  Dan  C.  Kingman,  Corps  of  Engineers, 
upon  the  results  of  a  survey  of  Emory  Eiver,  Tennessee,  from  its  mouth 
to  the  town  of  Harriman,  made  to  comply  with  the  provisions  of  the 
river  and  harbor  act  of  June  3,  1896. 

This  river  is  situated  wholly  in  the  State  of  Tennessee,  flowing  in  an 
easterly  direction,  and  emptying  into  the  Clinch  Biver  about  4  miles 
from  the  mouth  of  the  latter.  The  Clinch  River  in  turn  empties  into 
the  Tennessee  Eiver  at  the  town  of  Kingston. 

Captain  Kingman  is  of  the  opinion  that  an  improvement  to  secure 
low-water  navigation  in  the  Emory  would  be  valueless  unless  it  was 
extended  to  the  mouth  of  the  Clinch,  and  that  the  improvement  of  these 
streams  with  a  view  to  obtaining  open-channel  navigation  is  impracti- 
cable. 

The  plan  of  improvement  proposed  in  the  report  contemplates  the 
construction  at  Kingston  of  a  lock  and  a  dam,  the  latter  to  be  provided 
with  four  bear- trap  sluices  to  be  placed  next  to  the  lock  and  to  serve  as 
the  movable  portion  of  the  dam.  The  total  cost  of  the  proposed  work 
is  estimated  at  (260,000.  It  is  stated  by  the  local  officer  that  the  method 
of  improvement  thus  outlined  would  afford  not  only  a  perfect  low- water 
navigation  to  Harriman  on  the  Emory,  but  would  at  the  same  time 
effect  an  improvement  on  the  Clinch  by  backing  up  the  water  for  a 
probable  distance  of  20  or  25  miles,  and  in  his  opinion  the  river  is 
worthy  of  improvement  in  accordance  with  the  plans  proposed. 
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In  transmittiDg  the  paper  to  this  office  the  division  engineer,  Col.  J. 
W.  Barlow,  Oorps  of  Engineers,  reported  as  follows: 

Tbis  improvement  woald  doabtless  be  of  value  to  the  town  of  Haniman,  bat  as 
the  Tennessee  River,  to  which  the  Emory  is  tributary,  is  navigable  only  daring 
iiiediam  and  high  stages,  it  seems  questionable  if  so  great  an  expenditure  as  must  be 
involved  in  the  construction  and  maintenance  of  a  lock  and  dam  should  be  under- 
taken at  the  present  time,  and  I  would  therefore  recommend  that  the  construction 
of  a  lock  and  dam,  though  a  worthy  improvement,  be  deferred  until  after  the  con- 
teniphited  improvement  for  obtaining  constant  navigation  in  the  Tenuessee  River  be 
completed. 

The  benefit  to  the  Clinch  River  by  locating  a  look  and  dam  at  Kingston  will  be 
inappreciable  unless  supplemented  by  continninc;  the  system  above  at  enormous 
expense. 

The  views  and  recommendation  Of  Colonel  Barlow  are  concurred  in 
by  me. 

Very  respectfally,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  U.  S.  Army. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 


report  of  oapt.  dan  0.  kingman,  oorps  of  engineers. 

Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn,,  March  18^  1897. 

General  :  In  obedience  to  the  direction  of  the  Secretary  of  War  and 
in  compliance  with  the  provisions  of  section  9  of  the  river  and  harbor 
act  of  June  3, 1896, 1  have  the  honor  to  submit  herewith  the  results  of 
the  survey  of  the  Emory  Biver,  in  Tennessee,  from  its  mouth  to  the 
town  of  Harriman. 

The  Emory  Biver  is  situated  wholly  in  the  State  of  Tennessee;  it 
flows  in  an  easterly  direction  and  empties  into  the  Olinch  Biver  about 
4  miles  from  its  mouth;  the  Clinch  Biver  in  turn  empties  into  the 
Tennessee  Biver  at  the  town  of  Kingston,  about  104  miles  above 
Chattanooga. 

The  results  of  the  survey  are  setforth  upon  the  accompanying  charts,* 
and  to  these  charts  have  been  added  copies  of  the  survey  made  by 
Lieut.  John  Biddle,  Corps  of  Engineers,  of  the  Clinch  Biver  from  the 
mouth  of  the  Emory  to  the  Tennessee.  The  survey  shows  that  the 
Emory  Biver  is  confined  between  high  banks;  that  it  has  a  width  suffi- 
cient for  all  purposes  of  navigation;  that,  as  is  the  case  with  all  rivers 
of  this  kind,  it  is  made  up  of  a  series  of  deep  pools  separated  by  reefe 
or  bars.  This  is  clearly  shown  upon  the  accompanying  longitudinal 
profile.  The  profile,  of  course,  is  very  much  distorted.  If  the  horizon- 
tal scale  was  the  same  as  the  vertical  scale,  the  length  of  the  profile 
would  be  200  jiards. 

The  obstructions  to  the  navigation  of  the  Emory  Biver,  aside  from  a 
few  snags  which  could  easily  be  removed,  are  the  bars,  upon  which  at  low 
water  there  is  probably  not  much  more  than  a  foot  of  navigable  water. 
The  discharge  of  the  Emory  Biver  was  measured  at  about  a  2-foot 
stage,  which  corresponds  as  near  as  may  be  to  the  normal  stage  of  the 
river.  It  amounts  to  290  cubic  feet  per  second.  This  discharge  is  alto- 
gether too  small  to  permit  the  river  to  be  imi»roved  by  dredging  or  by 
the  construction  of  wing  dams  or  training  walls.    The  former  method 

*  Not  printed. 
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would  simply  lower  the  snrface  of  the  water,  and  the  latter  would 
accelerate  the  corrent  without  greatly  increasing  the  depth. 

The  distance  from  the  month  of  the  Emory  to  the  town  of  Harriman 
is  about  12  miles,  and  from  the  mouth  of  the  Glinch  to  the  mouth  of  the 
Emory  the  distance  is  about  4  miles,  making  the  total  distance  from 
Harriman  to  the  Tennessee  Biver  16  miles.  As  will  be  shown  fi*om  the 
longitudinal  section  and  from  the  accompanying  charts  of  the  Glincli 
lliver,  the  navigation  in  it  at  low  water  is  as  bs^  or  even  worse  than 
it  is  in  the  Emory.  An  improvement  which  should  secure  low-water 
navigation  in  the  Emory  would  be  valueless  unless  it  was  extended  to 
the  mouth  of  the  Glinch.  The  normal  condition  of  both  these  rivers  is 
a  low  stage.  The  high  water  which  results  from  rainfall  comes  quickly 
and  quickly  subsides.  These  freshets  are  locaUy  known  as  'Hides;" 
advantage  is  taken  of  them  to  transport  lumber  in  rafts  and  to  make 
occasional  trips  with  steamboats,  but  they  are  of  such  irregular  occur- 
rence and  short  duration  that  no  reliable  system  of  navigation  is  at 
present  possible  on  either  of  these  rivers.  The  fall  at  low  water  from 
what  is  known  as  the  ^<  Steamboat  Landing"  in  Harriman  to  the  mouth 
of  the  Glinch  is  a  little  less  than  11  feet;  the  discharge  of  the  Glinch 
Biver  is  not  known,  but  from  its  size  and  length  it  must  considerably 
exceed  that  of  the  Emory. 

A  very  simple  and  complete  improvement  of  the  Emory  Biver  is  pos- 
sible by  the  construction  of  a  dam  at  Kingston,  on  the  Glinch,  this 
dam  to  be  capable  of  raising  the  surface  of  low  water  12  feet.  A  proper 
location  of  the  dam  would  be  at  or  near  the  point  marked  <' Upper 
Landing,"  at  Kingston.  The  bottom  of  the  river,  as  shown  by  borings 
at  this  place,  is  of  solid  limestone  rock.  From  this  point  down  to  the 
mouth  of  the  river  the  depth  is  sufQcient  at  all  times  for  all  purposes 
of  navigation.  The  width  of  the  river  at  this  point  is  about  700  feet. 
I  would  recommend  the  construction  of  a  lock  near  the  right  bank  of 
the  river  where  the  water  is  deepest,  the  height  of  the  lock  walls  being 
such  as  to  permit  the  operation  of  the  lock  until  the  water  attains  a 
stage  about  12  feet  higher  than  the  top  of  the  dam.  The  lock  should 
be  of  the  same  size  as  those  in  the  Muscle  Shoals  Ganal — that  is  to  say, 
60  feet  wide  and  300  feet  long.  It  should  be  connected  with  the  right 
bank  by  a  dam  having  a  height  equal  to  that  of  the  lock  walls.  Next 
to  the  lock  should  be  placed  four  <^  bear- trap"  sluices,  each  50  feet 
long;  these  would  constitute  the  movable  portion  of  the  dam.  The 
remainder  of  the  dam  should  be  made  solid  and  permanent,  having  its 
crest  at  a  height  of  12  feet  above  low  water.  On  a  rise  of  the  river 
one  or  more  of  the  bear-trap  gates  could  be  lowered  to  keep  the  pool 
at  its  normal  level.  On  a  fdrther  rise  all  the  sluiceways  could  be  low- 
ered or  opened,  and  thus  occasion  a  more  speedy  backing  out  of  the 
dam;  the  lock  could  be  used  until  a  sufficient  depth  existed  over  the 
400-foot  fixed  dam,  when  all  navigation  could  be  over  this.  A  reverse 
operation  as  the  discharge  of  the  river  diminishes  would  put  the  lock 
in  operation  and  keep  the  pool  at  its  proper  height. 

I  estimate  that  the  fixed  dam  would  cost  about  $80  a  linear  foot,  or 
$32,000  in  all;  the  bear- trap  sluice  about  $275  a  linear  foot,  or  $55,000 
in  aJL  The  lock,  for  which  no  excavation  would  be  necessary,  would 
cost  about  $150,000.  To  this  should  be  added  about  10  per  cent,  or 
$23,000,  for  contingencies;  making  the  total  cost  of  the  improvement 
$260,000. 

This  improvement  would  have  the  advantage  not  only  of  giving  a 
perfect  low-water  navigation  to  Harriman  on  the  Emory  Biver,  but 
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^woald  at  the  same  time  effect  an  improvement  on  the  OliDch  Kiver  by 
backing  up  the  water  for  a  distance  probably  of  20  or  25  miles. 

It  is  impossible  to  obtain  exact  statistics  of  the  commerce  which 
wonld*  be  benefited  by  the  proposed  improvement.  Since  the  Emory 
Kiver  has  not  been  under  improvement  heretofore,  no  separate  record 
of  its  commerce  has  been  kept;  it  has  simply  been  included  with  that  of 
the  Clinch.  In  the  year  1895  about  69,000  tons  of  freight  was  trans- 
ported on  the  Clinch  Biver  system ;  the  value  of  this  was  about  (440,000. 
I  can  not  say  what  portion  of  this  belonged  to  the  Emory  River,  but 
all  of  it  would  be  benefited  by  the  plan  of  improvement  which  has 
been  proposed.  No  doubt  a  very  considerable  commerce  would  be 
developed  as  a  result  of  this  improvement. 

In  order  to  determine  or  at  least  to  form  some  idea  what  this  would 
be,  I  addressed  a  communication  to  Mr.  Walter  C.  Harriman,  of  Harri- 
man,  Tenn.,  and  in  response  to  my  request  he  has  submitted  a  number 
of  letters  bearing  upon  this  subject.  These  letters  are  transmitted 
herewith.  They  are:  A  letter  of  G.  W.  Chandler,  general  manager  of 
the  Harriman  and  Northeastern  Eailroad  Company,  who  writes  partic- 
ularly in  regard  to  the  agricultural  interests;  J.  D.  Eobert,  who  writes 
in  regard  to  the  iron  interests;  J.  T.  Hill,  general  manager  of  the 
Brushy  Mountain  Coal  Mines,  who  writes  in  regard  to  the  coal  inter- 
ests; George  B.  Durell,  president  of  the  Harriman  Hoe  and  Tool  Com- 
pany, who  writes  in  regard  to  the  manufacturing  and  timber  interests; 
Walter  C.  Harriman,  who  writes  in  regard  to  the  present  navigation 
on  the  river;  S.  W.  Williams,  secretary  Business  Men's  League,  who 
writes  in  regard  to  the  general  interests  of  the  town  of  Harriman ;  J.  W. 
Scx)tt,  who  writes  in  regard  to  the  quality  and  quantity  of  coal  naturally 
tributary  to  this  river,  stating  that  the  supply  is  inexhaustible. 

In  view  of  the  foregoing,  I  am  of  the  opinion  that  this  river  is  worthy 
of  improvement  in  accordance  with  the  plans  which  I  have  outlined. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 
Captain  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

St.  LouiSj  March  31, 1897. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  8.  A. 
This  improvement  would  doubtless  be  of  value  to  the  town  of  Harri- 
man, but  as  the  Tennessee  River,  to  which  the  Emory  is  tributary,  is 
navigable  only  during  medium  and  high  stages,  it  seems  questionable 
if  so  great  an  expenditure  as  must  be  involved  in  the  construction  and 
maintenance  of  a  lock  and  dam  should  be  undertaken  at  the  present 
time,  and  I  would  therefore  recommend  that  the  construction  of  a  lock 
and  dam,  though  a  worthy  improvement,  be  deferred  until  after  the 
contemplated  improvement  for  obtaining  constant  navigation  in  the 
Tennessee  River  be  completed. 

The  benefit  to  the  Clinch  River  by  locating  a  lock  and  dam  at  Kings- 
ton will  be  inappreciable  unless  supplemented  by  continuing  the  system 
above  at  enormous  expense. 

J.  W.  Barlow, 
OoUmelj  Corps  of  Engineers^  Division  Engineer. 
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lbttxb  of  axnbral  manager,  harriman  and  northkastkbn  railroad  oompant. 

Harriman  and  Northxastern  Railroad  Company, 

Office  of  General  MANAGXRy 

Harriman,  Tenn.,  F^ruary  g6, 18ST. 

Genti^mrn:  Noting  that  the  city  of  Haniman,  through  yonrselTeSi  is  looking, 
W9  far  as  possible,  to  have  laid  before  the  GovemineDt  authoritieB  the  importance  of 
the  contemplated  improvement  of  the  Emory  River,  thereby  to  make  same  navigable 
to  the  city  of  Harriman  during  the  whole  year,  as  a  party  of  interest  and  a  repre- 
sentative of  the  Harriman  and  Northeastern  Railroad,  I  would  most  earnestly  add 
my  influence  in  trying  to  show  up  the  importance  of  said  improvement  as  second  to 
none,  considering  the  cost  of  same  to  the  interest  it  will  affect. 

To  make  such  improvements  would  oi>en  an  avenue  of  transportation  beyond  our 
present  conception  in  relation  to  the  many  interests  it  would  affect.  First,  the 
farming  interest  bordering  the  Clinch,  Tennessee,  and  Emory  rivers  would  greatly 
appreciate  the  said  improvement  as  a  means  of  reaching  transportation  in  many 
directions  from  Harriman  as  a  central  railroad  point,  as  well  as  appreciating  the 
snpply  or  consumption  of  said  citv.  The  quantities  of  com  and  hay  now  shipped  at 
incidental  tides  but  foreshadow  now  a  constant  means  of  transportation  would  be 
appreciated.  The  wood-working  factories  of  Harriman  would  be  placed  in  close 
reach  of  great  quantities  of  raw  materials  along  the  bsnks  of  said  river,  not  now  nav- 
igable, exceptinff  a  few  months  in  the  year,  when  it  is  not  so  practicable,  on  account 
of  the  weather,  for  lumbering.  The  great  deposits  of  iron  ore  would  be  easy  of  access, 
thereby  making  certain  the  construction  of  a  blast  furnace  at  your  city,  which  has 
been  so  long  anticipated  and  earnestly  desired,  as  well  as  snpylying  present  mills 
with  said  ore  and  giving  an  avenne  for  transportation  under  this  point. 

From  the  standpoint  of  the  Harriman  and  Northeastern  Railroad,  such  an  improve- 
ment will  be  greatly  appreciated.  The  immense  coal  field  recently  developed  by  the 
construction  of  the  Harriman  and  Northeasteru  Railroad  has  possibilities  of  devel- 
opment second  to  none  in  the  United  States  as  to  large  tonnage  of  soft  coal  and 
its  product,  a  superior  class  of  coke.  This  road  has  not  been  open  for  business  but 
little  over  a  year  and  has  already  operating  mines  of  capacity  ot  1,500  tons  per  day. 
They  are  pushing  the  construction  toward  completion  of  20(>  coke  ovens  at  the 
Brushy  Mountain  plant,  and  they  contemplate  building  at  least  500.  At  incidental 
times  we  constantly  get  wires  to  rush  in  coal  at  our  switch  for  loading  barges  before 
the  water  recedes.  The  present  mining  interests,  as  well  as  two  other  parties  con- 
templating developing  of  mines,  are  anxiously  watching  and  hoping  for  said  improve- 
ment. With  the  Emory  River  navigable  to  your  town  the  year  around,  there 
would  be  thousands  of  tons  of  this  product  shipped  by  said  means.  Such  tonnaze 
always  appreciates  the  cheaper  means  of  transportation,  and  the  towns  of  KnoxviUe 
and  Chattanooga,  intermediat-e  towns,  and  beyond  will  gladly  appreciate  in  any  way 
at  their  command  means  to  aid  to  the  end  you  have  in  view,  as  they  would  be  mutu- 
ally benefited  looking  to  the  cheaper  fuel,  as  well  as  the  many  other  commodities  of 
interchange.  Show  up  the  points  of  merit,  and  I  do  not  deem  it  will  need  the  polit- 
ical bolstering  often  effectively  used  in  behalf  of  less  meritorious  improvements. 
This  matter  has  been  most  earnestly  urged  upon  myself  by  the  executive  committ'Oe 
of  this  company  in  New  York,  and  I  can  say,  so  far  as  their  influence  may  reach,  yon 
shall  certainly  have  their  nupport. 

I  can  not  question  but  if  tins  matter  is  laid  properly  before  Congress  it  will  receive 
at  once  the  proper  aid  to  accomplish  the  end  so  earnestly  desired. 
Respectfully,  yours, 

G.  W.  Chandler,  General  Manager, 

Messrs.  Walter  C.  Harriman  and  G.  B.  Durell, 

Special  Cam/miiee  of  ike  Bueineee  Men's  League  of  the  City  of  Harriman,  Tenn. 


LBTTER  OF  MR.   J.  D.   ROBERTS. 

Harriman,  Tbnn.,  Maroh  i,  1897, 
GKNTLBsnEN :  In  response  to  your  request  for  an  opinion  as  to  the  benefits  that 
would  result  to  the  iron  interests  of  Harriman  and  vicinity  by  the  improvement  of 
the  Emory  River,  making  it  navigable  for  light-draft  boats  the  year  around,  I  beg 
to  say  that  the  development  of  the  Brushy  Mountain  coal  fields,  which,  in  my  opinion, 
is  the  most  valuable  and  cheaply  mined  body  of  coking  coal  in  the  South,  has  made 
thiA  point  one  of  the  most  desirable  in  the  United  States  for  the  manufacture  of  pig 
iron    and  the  opening  of  the  Emory  to  year-round  navigation  would  insure  the 
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ereetion  of  one  or  more  blast  fiimacee  here.  Experience  has  shown  that  the  ors 
taken  from  the  large  field  on  the  Tennessee  River  near  Kingston,  where,  according 
to  expert  calculations  made  by  the  State  geologists  of  Tennessee  and  other  con^et^S 
geologists,  there  is  something  like  70,0(X),000  tons  of  ore  in  sight,  is  desirable  and 
almost  indispensable  as  a  mixture  with  the  ores  taken  from  the  foot  of  Walden  Ridge, 
^vrhich  are  now  extensively  mined  at  Cardiff,  4  miles  from  here,  as  well  as  at  this  place, 
for  consumption  at  Rockwood  and  Dayton,  on  the  Cincinnati  Southern  Railway.  This 
river  ore  is  24  miles  from  Harriman,  by  water,  and,  owing  to  its  great  thickness  and 
cheapness  of  production,  would  be  largely  used  here  if  cheap  water  transportation 
from  the  mines  could  be  secured. 

Assuming  that  one  blast  furnace  of  modem  construction  was  built  here,  and  that 
not  more  than  one-half  of  the  iron  ore  consumed  should  be  taken  from  the  river 
mines,  there  would  be  60,000  to  70,000  tons  a  year  to  come  up  the  river  to  Harriman. 

Whether  any  considerable  quantity  of  the  product  of  the  furnaces  or  rolling  mill, 
the  latter  now  here,  would  be  shipped  out  by  river  I  can  not  say,  but  the  opening 
of  the  river  would  at  least  assure  reasonable  rates  on  this  product  by  rail,  enabling 
us  to  compete  successfully  with  other  points,  and  in  addition  would  have  the  effect 
of  InoideDtally  increasing  the  river  traffic,  even  if  the  direct  shipment  out  should 
not  be  great.  I  know  of  no  point  where  pig  iron  can  be  more  cheaply  produced 
than  in  Harriman,  when  the  product  of  the  extensive  and  valuable  river  ore  beds 
can  be  shipped  here  the  year  around  by  water  to  meet  the  near-by  Walden  Ridge 
ores  and  the  coke  product  of  the  Brush v  Mountain  mines.  Should  the  Emory  River 
be  so  improved  as  to  allow  shipments  all  the  year,  I  would  expect  to  see  the  tonnage 
by  river  demanded  by  the  furnace  interest  alone  reach  from  60,000  to  125,000  tons 
per  annum  within  the  next  few  years. 
Respectfully, 

J.  D.  ROBKBTS. 

W.  C.  Harbiican  and  Geobqk  B.  Durbll,  Ci^f. 


LITTBB  OF   HAKAGBB,  BRUSHY  MOXTNTAIN  COAI.  MINES. 

Brushy  Mouittain  Coal  Mines, 

PetroM,  Tenn,,  March  1, 1837. 
Gentlemen:  Referring  to  request  of  Mr.  Chandler,  that  I  address  ^on  a  letter 
regardinff  the  advantages  that  would  inure  to  this  section  from  the  openmg  up  of  the 
Emory  Inver  to  navigation,  I  bee  leave  to  state  that  so  far  as  our  coal  interests  are 
concerned,  I  believe  that  it  womd  ultimately  lead  to  a  very  large  business.  Our 
facilities  for  mining  large  quantities  of  coal  for  shipment  to  the  lower  river  points  in 
competition  with  other  mines  are  superior,  in  my  judgment,  to  any  mine  located  any- 
where adjacent  to  the  river  in  this  State  or  Alabama.  Tou,  of  course,  understand 
that  to  go  into  such  an  enterprise  would  require  large  capital,  but  I  believe  with  the 
assurance  on  our  part  that  the  coal  can  be  furnished  in  proper  quantities,  others 
owning  steamboats  and  barges  would  take  up  that  branch  of  tne  business. 

I  regret  that  my  limited  time  will  not  allow  me  to  enter  into  full  detail  of  my 
views  on  this  subject,  as  it  is  a  matter  of  considerable  interest  to  us  all. 
Very  respectfully, 

J.  T.  Hill,  Managm', 

Geo.  B.  Dubbll,  Esq.,  and  W.  C.  Harbtman,  Esq., 

Harrimcm^  Ten*. 


uetter  of  president,  harriman  hob  and  tool  company, 

Harriman  Hob  and  Tool  Company, 

Harriman^  Tenn.,  March  4, 1897. 
Dear  Sir  :  In  reply  to  your  inquiry  of  a  few  days  ago,  asking  what  benefit  it  would, 
in  my  opinion,  be  to  the  manufacturers  of  Harriman  provided  the  Emory  River  was 
made  navigable  to  Harriman  all  the  year  around,  will  say  that  such  an  improvement 
would  benefit  the  manufacturers  of  Harriman  in  a  great  many  other  ways,  but  espe- 
cially in  two.  which  I  will  name.  First,  it  would  give  us  an  outlet  by  river  for  our 
goods,  and  tnus  make  us  to  a  great  extent  independent  of  the  railroad,  a  condition 
which  is  bound  to  insure  us  low  freight  rates.  Second,  it  would  enable  us  to  draw 
onr  raw  material  from  more  distant  points  without  increasing  the  cost  of  transpor- 
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tetioB  tiMnfor,  and  in  •onie  oases  would  open  «p  to  the  fSMtories  a  muck  nune  desir- 
i^le  souee  from  which  to  draw  their  sapplies  of  raw  materiaL 

The  wood- working  factories  here,  for  instance,  would  then  haTO  aU  the  adyantages 
•f  Chattanooga  in  baying  their  lamher,  as  the  logs  oonld  be  stopped  at  Kingston 
and  sawed  there  and  shipped  by  boat  here.  Some  of  them  are  doing  this  now,  bnt 
on  aooonnt  of  the  uncertainty  of  navigation  in  the  Emo^,  they  do  not  do  near  as 
mneh  of  this  kind  of  bnsinees  as  they  woald  like  to  do.  We,  onrselves,  hare  a  &o- 
tory  at  Kingston  for  mannfaotnring  onr  handles,  bat  do  not  operate  it  more  than 
four  months  in  the  year  becaase  at  other  seasons  of  the  year  we  can  not  get  the 
handles  to  Harriman,  except  by  team,  and  this  method  of  transportation  costs  more 
than  we  conld  afford  to  pay.  I  know  that  my  neighbor.  Mr.  Rockwell,  of  the  plow 
and  handle  company,  has  been  baying  as  maoh  of  his  oak  from  Kingston  and  neigh- 
boring towns  on  the  river  as  he  coald  get  transported  here.  He  says  that  this  river 
oak  is  mach  better  than  the  moantain  oak  and  if  the  river  were  open  the  whole  year 
aronnd  that  he  would  get  all  his  oak  this  way.  Mr.  Dame,  of  the  faraitaro  oom- 
nany,  and  Mr.  Thoradike,  of  the  measure  factory,  have  made  me  the  same  statement. 
I  have  not  seen  anyone  connected  with  the  three  other  wood- working  establishments 
in  the  eity  since  the  receipt  of  your  request,  but  I  have  heard  them  tul  express  them- 
selves heretofore  as  anxious  that  the  river  should  be  improved  so  they  ooold  draw 
their  lumber  from  the  Clinch  and  Powells  rivers. 

The  rolling  mill,  of  course,  is  oar  largest  industry  here.  It  has  a  oapaoity  of  from 
15,000  to  18.000  tons  of  iron  a  year,  and  has,  heretofore,  bought  most  ox  its  pis 
iron  from  the  Citico  Furnace  at  Chattanooga,  Tenn.  If  the  river  was  improved 
I  am  told  this  pig  iron  could  come  by  water  to  Harriman,  and  a  veiy  large  part  of 
the  product  of  the  mill,  which  goes  to  Knoxville  and  Chattanooga  and  intermediate 
towns,  oould  be  shipped  by  river  also.  In  a  word,  I  believe  that  the  improvement 
of  the  river  would  do  of  very  great  benefit,  indeed,  to  every  factory  that  we  have 
loeated  here,  and  would  oertainly  result  in  the  early  establishment  of  many  more 
faetories  (especiidly  a  blast  furnace),  as  then  no  better  looation  than  Haxriiiiaii  for 
Maaufactaring  oould  be  found  in  the  entire  country. 
Tours,  very  truly, 

Oso.  B.  DuBBLLy  PttHdemi. 

Mm.W»  0.  Habbdcav,  OUg. 


URm  OW  MB.  WALTBR  O.  HABBDfAV. 

FXBST  NaTZOKAL  BaKK  OW  'HAXaJMAX, 

Harriman,  Tmn,,  March  5, 18S7. 

Mt  Dbab  Sib:  We  were  mneh  pleased  to  receive  your  favor  of  the  8d,  and  I  am 
very  glad  that  I  am  able  to  frimiah  yon  with  the  following  information,  obtained 
from  Mr.  A.  G.  Watson,  a  large  and  prosperous  farmer  living  on  the  Emory  Biver 
below  this  city.  I  can  assure  yon  that  this  information  is  perfectly  reliable  and  is 
ftilly  eoniirmed  by  others. 

MGc.  Watson  lives  Just  below  Webster,  at  a  point  on  the  river  known  as  Coopers 
Landing;  has  lived  there  thirty  years.  From  1874  to  1877  six  steamboats  ran 
regular^  on  the  Emory  Biver  between  here  (some  coming  only  to  Coopers  Landing) 
and  Knoxville,  Chattanooga,  Kingston,  and  up  the  Clinch  River,  bring^g  to  Coopers 
Landing.  Webster,  and  to  this  point  agricultural  products,  etc.,  returning  with  ooal 
and  pig  iron — ^the  iron  from  the  old  Elverton  Furnace,  as  I  understand.  The  agri- 
miltoral  products  so  brought  were  for  consumption  along  the  Cincinnati  Sonthem 
road^  then  building,  making  this  place  a  distributing  point.  These  six  steamboats 
Made  about  two  tnps  per  week  each.  They  were  compelled  to  take  advantage  of 
the  high  water,  or  ''tides.''  There  never  has  been  a  time  since  1877  when  more  or 
less  steamers  have  not  come  to  this  point  loaded  with  com,  hay,  and  other  agrionl- 
taral  products,  averaging  fh>m  one  to  three,  whenever  there  was  a  tide,  per  week. 
Borne  years  there  are  no  more  than  three  or  tour  tides,  while  at  others  they  are  able 
to  run  two  or  three  months  during  the  year.  These  steamboats  have  a  oapaoi^ 
from  about  100  to  200  tons,  and  always  come  substantially  loaded. 

I  may  be  able  to  reaoh  some  of  the  captains  of  these  steamboats,  although  quits 
difficult  to  do  so,  and  for  purposes  of  confirmation  hardly  necessary.    Other  Siforma- 
tien  will  be  forwarded  as  soon  as  possible. 
Very  respectftdly,  yours, 

WaLXBB  0.  HABRflfAB. 

Dah  C.  KnroMAN, 
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UnmB  Ol*  810BBTABT  BUSUOSa  MBV'0  UUaUB  OV  HABRIMAH. 

BusunMS  MxK^B  LxAGUB  OF  HarriuCan.  Tbnn., 

Harriman,  Tenn.,  Mareh  6, 1897. 

I>K4B  Sib:  Replying  to  your  leanest  for  lome  estimates  relative  to  present  and 
prospeotiye  oommerce  npon  the  Emory  River,  I  wonld  state,  that,  geographically, 
Harriman  is  the  natural  shipping  center  per  railroad,  and  distribnting  point  via  boat 
for  the  entire  territory  drained  by  the  npper  Clinch  and  Powells  rivers,  embraced  in 
the  counties  following,  to  wit:  Roane,  Knox,  Anderson,  Campbell,  Union,  Claiborne, 
and  Grainger.  According  to  the  statistics  of  the  Department  of  Agriculture  for  the 
State  of  Tennessee,  these  counties  produced  in  the  year  1889  on  au  aggregate  of  176,783 
acres  nearly  8,000,(X)0  bushels  of  com,  of  which  Roane  County's  share  was  about  500,000 
bushels.  In  1891  the  average  yield  per  acre  throughout  the  State  was  larger,  which 
resulted  in  an  increase  of  about  30  per  cent  upon  the  same  acreage,  or  about  4,000,000 
bushels.  In  wheat  the  production  in  1889  within  the  above-named  counties  amounted 
to  362,074  bushels  upon  52,437  acres.  In  1891  the  average  State  yield  per  acre  was  a 
trifle  over  11  bushels,  which  would  show  the  production  of  wheat  in  said  counties  to 
have  been  faHj  576,000  bushels.  With  the  proper  completion  of  the  contemplated 
improvements  upon  the  Emory  River,  the  bulk  of  these  products  would  find  titieir 
way  to  this  city,  because — 

f^irst.  Harriman  is  the  only  point  within  the  reach  of  the  jsroducers  where  com- 
petitive freight  rates  are  possible,  all  other  points  being  dominated  to  a  greater  or 
less  degree  by  a  single  railway  line  or  system,  whereas  Harriman  already  possesses 
two — ^tne  Southern  and  the  Cincinnati,  New  Orleans  and  Texas  Pacific  Railways— and 
the  completion  of  the  projected  and  partially-built  Tennessee  Central  will  add  greatly 
to  her  advantage  as  a  terminal  and  point  of  shipment. 

Second.  Farmers  prefer  sendine  their  produce  to  a  point  well  provided  with  bank- 
ing facilities,  all  other  things  being  equal.  In  this  respect  Harriman  stands  better 
prepared  than  inmost  any  other  city  of  its  size  in  the  South,  possessing  two  excellent 
institutions,  to  wit,  the  First  National  and  Manufacturers'  National. 

As  an  evidence  of  the  truth  of  the  above  statement,  at  certain  seasons  of  the  year, 
even  now,  the  storage  capacitv  of  the  city  is  sorely  tsixed  with  produce  that  is  sent 
here  by  the  farmers  when  a  favorable  tide  allows,  with  a  view  to  future  sale  and 
shipment.  The  amount  that  is  brought  here,  even  under  these  unfavorable  condi- 
tions, is  increasing  from  year  to  year,  as  recognition  of  the  above  faots  has  forced 
itself  upon  the  minds  of  the  farmers,  who  are  very  quick  to  see  the  advantages 
as  a  market  and  point  of  shipment  to  the  great  trade  centers  that  Harriman  already 
possesses. 

RecogniEing  these  peculiar  advantages,  earlv  in  the  history  of  Harriman  some  of 
Roane  County's  most  energetic  and  suDstantial  citizens  organized  the  Emory  River 
Transportation  Company,  with  a  view  of  successfully  carrying  on  a  business  as 
indicated  above.  There  has  never  been  any  lack  of  business  for  the  company,  it 
having  been  forced  to  discontinue  any  regular  service  upon  the  Emorv  on  account 
of  the  uncertainty  of  the  water.  It  is  a  fact,  however,  that  our  manufacturers  and 
business  men  always  arrange  to  take  advantage  of  any  satisfactory  tide,  at  which 
times  the  trips  are  resumed. 

Many  other  interests  would  be  affected  besides  those  stated  above,  such  as  lumber, 
manufacturing,  mining,  etc.,  as  a  point  for  the  shipment  of  coal  alone  by  barges  via 
the  Clinch,  Tennessee,  and  Ohio  rivers  to  points  in  the  Ohio  and  Mississippi  valleys, 
Harriman's  position  for  business  with  au  assured  year-around  waterway  would  be 
almost  unequaled.  These  other  subjects  can  be  better  handled  by  those  who  are 
better  posted  and  consequently  more  competent. 

Any  service  of  mine  that  will  further  aid  you  in  this  direction  will  be  most  cheer- 
fully rendered. 

Very  truly,  yours,  8.  W.  Wiluamb, 

/SSeor«tofif  Buiim€i$  Mm'»  LtagfUB. 

Hon.  W.  C.  Harrimak, 

CkairmaH  of  ih$  CcmmUtee  an  Bmory  Biver  ImpraveaumU 


UnXBS  OF  MEL.  J.  W.  SOOTT. 

East  Tenkbssss  LAin>  Compakt, 

Harriman,  Tmn.,  Maroh  8, 1897. 

Mt  Dsar  Sib;  In  reply  to  your  favor  of  recent  date,  will  say  that  if  we  can  suc- 
ceed in  getting  our  rivers  improved,  one  of  the  principal  exports  of  Harriman  and 
vicinity  will  be  coal. 

The  great  coal  fields  of  the  Cumberland  Plateau  lies  in  Morgan,  Scott,  Campbell, 
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and  Anderson  oonntiet,  Tenn.  The  natoral  ontlet  for  a  great  portion  of  this  ootl 
field  iB  Harriman.  The  Cincinnati  Sonthem  Railroad  rnna  alone  the  west  side,  the 
KnoxYille  and  Ohio  Railroad  skirts  its  eastern  border,  and  the  Waldens  Ridee  DItI- 
sion  of  the  Sonthem  Railway  follows  the  foot  of  Waldens  Ridge  Jnst  ontside  of  its 
sonthem  boundary.  The  area  of  this  coal  field  oontignous  to  Harriman  embraces 
some  30,000  to  50,000  acres,  on  which  there  are  found  from  3  to  6  good  workable 
seams  of  coal  Arom  above  2  feet  to  6  feet  in  thickness.  Aocordine  to  analysis  tiiese 
npper  coal  measures  contain  but  little  sulphur  and  are  generally  low  in  ash,  and 
tliere  is  no  doubt  that  several  of  the  beds  will  give  large  yields  of  excellent  coke. 
The  general  formation  is  regular. 

The  Harriman  and  Northeastern  Railway  runs  from  Harriman  alon^  the  bank  of 
the  Emory  River  and  enters  into  the  heart  of  this  coal  field.  By  extensions  and  short 
branches  it  can  be  made  to  reach  every  part  of  it.  The  geographical  position  of 
Harriman  at  the  south  end  and  at  the  gateway  to  this  coal  field,  with  the  proposed 
river  improvements,  will  give  it  a  g^eat  advantage  in  competing  for  the  trade  of  the 
South  and  Southwest;  in  fact,  we  will  have  a  monopoly  of  this  trade  so  fai  as  coal 
of  superior  qualitv  is  concerned. 

Coal  can  be  taken  to  Rockwood,  Dayton,  Chattanooga,  snd  South  Pittsburg  to 
supply  the  blast  furnaces  at  these  points  and  to  towns  on  the  Tennessee,  Ohio,  and 
Mississippi  rivers,  etc.,  via  Emory  Kiver  when  so  improved.  I  intended  to  give  yoa 
an  approximate  estimate  of  the  amount  of  coal  in  this  coal  field,  bat  suffice  to  say 
that  tne  supply  is  inexhaustible,  and  when  figured  at  a  royalty  of  8  cents  per  ton,  its 
value  is  over  $100,000,000.  The  proposed  river  improvements  will  be  far-reaching  in 
their  benefits,  and  I  trnst  that  we  may  get  the  necessary  appropriation. 
Yonrs,  truly, 

J.   W.  SOOTT. 

Hon.  W.  C.  Harriman,  ChainM^f  stat 
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IMPROVEMENT  OF  OHIO  RIVER  AND  OF  MUSKINGUM  RIVER,  OHIO. 


REPORT  OF  MAJ,  W.  H.  BEUER,  COUPS  OF  ENGTXEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVKMKNTS. 


1.  Ohio  River. 

2.  Operating  anaff  boat  on  Ohio  River. 

3.  Operating  ana  care  of  Davis  Island 

Dam,  Ohio  River,  near  Pittsburg, 
Pennsylvania. 

4.  Movable  Dams  Nos.  2,  8,  4,  5,  and  6,  i  servations  on  Muskingum  River. 

Ohio  River.  I 


5.  Muskingum  River,  Ohio. 

6.  Operating  and  care  of  locks  and  dams 
on  Muskingum  River,  Ohio. 

7.  Examinations,   surveys,  and   contin- 
gencies of  rivers  and  harbors.    Ob- 


EXAMINATION. 

8.  Ohio  River,  from  Marietta  to  its  month. 


United  States  Engineer  Office, 

.  Cincinnati^  Ohio,  July  Ifi,  1897. 
General:  I  have  the  honor  to  transmit  herewith  the  annnal  reports 
on  the  works  nnder  my  charge  Jnne  30, 1897. 

First  Lient.  Mason  M.  Patrick,  Corps  of  Engineers,  was  nnder  my 
immediate  orders  nntil  May  15, 1897.  An  acknowledgment  is  dne  him 
for  splendid  service  rendered. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Hbttbr, 

Major  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  JJ.8.A. 


CC  X. 

IMPROVEMENT  OF  OHIO  RIVER. 

In  the  Annnal  Keport  of  the  Chief  of  Engineers  for  1896,  Part  IV,  pp. 
2062-2063,  is  a  general  statement  of  the  condition  of  the  river,  drain- 
age area,  population,  commerce,  etc.,  and  the  methods  applied  to  the 
improvement. 

During  the  seasons  of  both  1896  and  1897,  operations  were  much 
interrupted  by  high  water,  but  it  is  believed  that  in  general  all  the 
work  carried  on  has  accomplished  the  results  intended,  and  some  of 
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the  best  informed  river  men  state  that  the  channel  in  the  lower  riyer 
has  been  mnch  improved  by  the  work  done  last  year. 

Much  of  the  information  contained  in  the  tables  below  relating  to  the 
commerce  of  the  Ohio  Eiver  has  been  furnished  by  Mr.  O.  B.  Murray, 
superintendent  of  the  Cincinnati  Chamber  of  Commerce.  Some  data 
was  also  supplied  by  Mr.  J.  Frank  Tilley,  assistant  secretary  of  the 
Pittsburg  Coal  Exchange. 

WORK  DONE  DURINa  THE  TBAR  IN  DETAIL. 

Dam  between  Davie  and  KeviUe  Islandej  4.75  milee  below  Pittehwrg.^ 
Undermining  for  a  length  of  50  feet  was  repaired  by  a  row  of  sheet 
piling,  spiked  to  the  lower  side  of  the  dam,  and  the  river  bed  below 
restored  with  a  filling  of  riprap.  The  labor  was  mainly  performed  by 
the  regular  force  at  Davis  Island  Dam. 

Duffs  bar  J  7^  miles  below  Pittsburg. — The  channel  here  is  very  short 
and  crooked,  and  in  low  water  boats  frequently  stick;  in  getting  off 
they  scrape  up  piles  of  gravel,  increasing  the  difficulty  of  navigation. 
As  dredging  would  be  injurious  by  draining  the  pool  and  truisferring 
the  trouble  to  the  bar  above,  a  boat  with  iron  scraper,  15  feet  wide  at 
the  bow,  was  employed  to  level  the  lumps  of  gravel.  Three  days'  work, 
at  $40  per  day,  put  the  channel  in  good  shape. 

Phillis  Islandj  35  miles  below  Pittsburg. — The  dredging  here  was  done 
at  the  urgent  request  of  the  Pittsburg  Coal  Exchange  and  other  inter- 
ested parties,  the  narrow  channel  being  obstructed  by  two  bars  on  oppo- 
site sides,  so  that  towboats  ascending  with  empties  on  a  low  stage  in 
endeavoring  to  avoid  one  could  hardly  escape  grounding  on  the  other. 
Between  October  1  and  December  8  both  bars  were  removed  to  the 
channel  depth  by  a  hired  dredge,  making  a  comparatively  straight 
course  200  feet  wide.  Total  material  dredged,  16,024  cubic  yards,  at 
30  cents  per  cubic  yard. 

Dams  and  shore  protection  at  Mq,r%etta  Island^  168  miles  below  Pitts- 
burg.— ^The  repair  of  two  dams  and  construction  of  loose-stone  dikes 
for  shore  protection  is  stated  in  detail  in  the  report  of  Mr.  Edmund 
Moeser,  appended. 

Survey  of  Ohio  River  from  Marietta  to  Pittsburg. — The  river  and 
harbor  act  of  June  3, 1896,  authorized  the  expenditure  of  $25,000,  or 
so  much  thereof  as  might  be  necessary,  on  this  survey,  and  required  a 
report  on  the  number  of  movable  dams  necessary  to  improve  the  river 
between  said  i>oints  to  provide  6  feet  of  water  therein  at  low  wator, 
and  the  proper  location  and  probable  cost  of  said  dams. 

Pursuant  to  the  above,  the  survey  was  begun  September  17, 1896, 
and  continued  until  ^November  30.  All  branches  of  the  work  were 
resumed  June  22, 1897,  and  at  the  end  of  the  year  the  main  transit 
line  had  reached  a  point  53  miles  below  Pittsburg.  Work  during  1896 
was  greatly  retarded  by  high  water.  With  favorable  conditions,  it 
is  expected  that  the  field  work  will  be  completed  by  the  end  of  the 
summer. 

The  survey  is  under  the  efficient  supervision  of  Mr.  B.  B.  Jones, 
assistant  engineer,  an  extract  from  whose  report  is  appended. 

Blennerhassett  Islandj  184  miles  below  Pittsburg. — ^The  dam  built  some 
years  ago  between  this  island  and  the  West  Virginia  shore,  with  a  view 
to  concentrating  the  water  in  the  channel  on  the  Ohio  side,  was  reported 
to  have  produced  a  scour  and  caving  of  the  bank  just  below  the  head 
of  the  island,  of  which  owners  complained,  as  no  erosion  took  place 
prior  to  tiie  building  of  the  dam.    To  check  ftirther  caving  a  project 
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was  approved  Jone  16, 1897,  for  two  short  spar  dikes  and  rock  revet- 
ment of  tiie  bank,  at  an  estimated  cost  of  |2,400.  Bids  for  the  work 
have  been  invited,  by  drcolar  letter  and  posters,  to  be  opened  Jnly  6, 1897. 

Quyandotte  Bar^  303  miles  below  Pittsburg. — Additional  work  for 
improving  the  new  channel  projected  in  1895  (Annual  Report,  1896, 
part  4,  pp.  2064, 2984)  was  began  by  the  United  States  dredges  on  Jane  1, 
a  deeper  and  wider  channel  being  necessary  for  safe  navigation  at  low 
stages. 

By  Jane  29  the  width  of  channel  had  been  increased  from  125  to 
250  feet  for  a  distance  of  1,500  feet,  giving  safe  passage  for  packets  and 
tows  at  all  stages. 

Oraigs  BoTy  537^  miles  below  Pittsburg. — ^The  improvement  in  view 
was  the  closing  of  the  crooked  channel  along  the  Indiana  shore  by  two 
loose-stone  dikes,  and  to  aid  the  formation  of  a  straight  channel  on 
the  Kentacky  side  by  dredging.  The  dikes  proposed  were  respectively 
830  and  860  feet  long,  elevation  3  or  4  feet  above  low  water,  12  feet  wide 
at  base,  5  feet  at  crown,  npstream  slope  1  on  1,  downstream  slope  1  on 
2,  with  shore  protection  at  the  root  and  a  dike  head  extending  npstream 
50  feet;  1  row  of  piles  or  gaiding  timbers  50  feet  apart,  to  be  driven  on 
line  of  dike,  and  1  pile  at  apper  end  of  head. 

Under  ten-day  circnlars  bids  for  these  dikes  were  opened  Jnly  6, 1896, 
and  award  made  to  the  lowest  bidders,  Willard  &  Gomwell,  of  Loais- 
ville,  Ky.,  bat  these  parties  when  notified  declined  to  carry  out  their 
proptosal,  and  the  work  was  awarded  to  the  next  lowest  bidders,  Rich- 
ardson &  Hall,  of  Newport,  Ky.  Work  was  begun  September  6,  and 
was  practically  completed  on  November  28,  when  high  water  suspended 
operations;  there  only  remained  the  building  up  of  dike  heads  and 
some  leveling  of  stone  in  one  dili^  to  complete  the  work.  Total  stone 
placed  in  both  dikes,  7,227.8  cubic  yards,  at  •U9  per  cubic  yard,  which 
includes  the  piling. 

The  dredging  was  done  between  August  24  and  November  27  by  the 
United  States  dredges  and  a  hired  plant,  giving  a  channel  through  the 
bar  3,800  feet  long,  6  feet  below  low  water,  and  of  a  minimum  width  of 
90  feet  on  the  highest  part  of  the  bar.  which  is  about  one-half  the  npace 
required  for  the  safe  passage  of  Doats«  The  additional  dredging 
required  wiU  be  begun  at  once. 

Total  ezoftTation  made :  Cable  yard*. 

By  United  States  dredgee,  Aneost  81  to  NoTember  27 36,006 

By  plant  hired  from  Wm.  A.  Kirk,  Angnst  24  to  NoYember  27 18, 313 

Flint  Island^  683  miles  below  Pittsburg. — On  completing  work  at 
French  Island  the  Brown  dredging  plant  was  transferred  to  this  place 
to  finish  the  dredging  done  in  1895.  Work  was  carried  on  from  Octo- 
ber 15  until  stopped  by  high  water  on  November  30,  the  area  dredged 
consisting  of  two  parallel  cuts  through  the  gravel  bar  of  5  feet  depth 
at  low  water,  50  feet  wide  for  a  distance  of  1,425  feet,  and  27  feet  wide  for 
afurther  distance  of  2,375  feet.  When  the  work  closed  there  was  a  strong 
current  through  the  line  of  the  completed  cut,  but  apparently  no  tend- 
ency to  wash  oat  material,  and  farther  dredging  will  probably  be 
necessary.    Total  excavation  daring  season,  17.115  cubic  yards. 

A  number  of  embedded  logs  encountered  m  dredging  were  also 
removed. 

French  Island^  761  milos  below  Pittsbwrg.-^ThiA  place  is  one  of  the 
first  to  give  trouble  in  the  lower  river,  and  although  much  benefited 
by  the  dike  work  and  dredging  done  in  1893,  1894,  and  1895,  further 
effort  WAS  necessary  to  give  the  channel  the  desired  course,  and  an 
amended  plan  was  approved  for  two  loose-stone  dikes,  650  and  870  feet 
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long,  respectively,  12  feet  wide  at  crown,  with  the  tops  about  2  feet 
above  low  water.  Under  ten-day  circulars,  agreement  was  made  with 
Bedford,  Weikel  &  Nugent,  of  Evansville,  Ind.,  at  91.14  per  cubic  yard 
for  stone  in  place.  In  June,  1896,  23  piles  SO  feet  apart  were  driven 
on  line  of  dikes,  though  not  called  for  in  the  agreement  Delivery  of 
stone  began  July  14,  and  by  August  29  all  required  was  deposited  on  the 
lines  of  the  dikes,  but  high  water  prevented  about  four  days'  work  of 
shaping  up  to  complete.    Total  stone  expended,  2,127  cubic  yards. 

The  dredging  plant  of  H.  S.  Brown  was  engi^ed  from  September  22 
to  October  7  in  leveling  off  shoals  in  the  channel  to  required  depth,  also 
removing  a  small  quantity  of  stone  found  on  line  of  old  dike.  Total 
excavation,  4,459  cubic  yards. 

Uvan9ville^  Ind.,  783  miles  below  Pittshwrg. — Improvement  of  harbor 
and  prevention  of  cut  off.  The  conditions  prevailing  and  necessity  for 
improvement  were  stated  in  full  in  the  reports  of  Lieutenant-Colonel 
Stickney  (Annual  Reports  of  the  Chief  of  Engineers  for  1895,  part  3,  p. 
2388,  and  1893,  part  3,  p.  2520)  on  the  respective  subjects.  A  project  for 
the  harbor,  slightly  modified  from  the  plan  proposed  in  the  report  of 
1895,  was  approved  in  August,  1896,  the  work  authorized  being  the 
construction  of  about  six  dikes  of  lengths  varying  from  180  to  1,500 
feet,  on  an  artificial  (rock)  foundation  30  feet  wide  and  1  foot  thick, 
with  two  rows  of  piles  10  feet  apart  and  10  feet  between  rows,  the  space 
between  to  be  filled  with  fascines  of  brush  to  a  level  of  2  feet  above 
low  water,  all  piling  then  connected  by  plank,  the  brush  weighted  with 
stone  to  4  feet  above  low  water,  and  tops  of  piles  sawed  off  to  required 
height. 

Bank  protection. — ^The  plan  adopted  is.  to  revet  portions  of  the  bank 
and  bed  of  the  river  on  the  Kentucky  side,  at  some  ten  or  eleven  places, 
from  1  to  6  miles  above  Evansville,  grading  the  bank  where  necessary; 
rock  to  be  laid  to  a  depth  of  1  foot  for  10  feet  above  low- water  surface, 
and  for  a  length  of  about  200  feet  at  each  place.  Below  low- water  sur- 
face brush  mattresses  ballasted  with  stone  will  extend  25  feet  into  the 
river.  Bundled  brush  weighted  with  stone  wiU  be  used  as  required  in 
low  places,  which  will  prevent  water  from  flowing  through  in  earlier 
flood  stages. 

Both  contracts  for  the  above  works  were  awarded  to  Eichel  &  Arnold 
and  Eigenmann  &  HoUerbach,  of  Evansville,  Ind.;  contracts  approved 
January  9, 1897. 

Work  was  begun  June  8  and  continued  on  three  of  the  dikes  until 
the  25th,  when  suspended  by  high  water. 

Material  exx>ended : 

Piles number..      228 

Brash cords..        15 

Stone -.cubic  yards..  1,154 

JEmbanJcment  at  Shawneetovm,  III.,  848  miles  below  Pittsburg. — High 
water  in  the  spring  of  1896  having  washed  away  some  earth  from  this 
work  and  otherwise  endangered  its  stability,  tlie  residents  requested 
that  the  funds  available  (about  $1,370)  might  be  used  in  the  necessary 
repairs.  An  examination  was  made  by  Mr.  J.  K.  Oaldwell,  assistant 
engineer,  and  a  project  submitted  on  July  1, 1897,  for  about  5,000  cubic 
yards  of  earthwork,  at  an  estimated  cost  of  11,250. 

Oolconda,  III.,  890  miles  below  Pittsburg. — According  to  an  examina- 
tion recently  made  by  Mr.  J.  K  Caldwell,  assistant  engineer,  it  is 
thought  that  the  dredging  of  the  netrk  which  connects  the  large  gravel 
bar  with  the  shore  will  improve  the  lauding,  and  have  some  effect  on 
the  large  ban    The  project  approved  June  30, 1897,  provides  for  dredg- 
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ing  by  one  of  the  hired  plants  to  a  depth  of  not  more  than  6  feet  below 
low  water  and  as  wide  as  practicable  with  the  amount  available,  $3,000. 
The  work  is  not  yet  begun. 

New  Liberty^  ilt,  909i  miles  below  Pittsburg. — A  petition  was  recently 
filed  by  citizens  of  this  place  for  some  action  regarding  the  caving  of 
the  river  bank,  caused  by  high  water  and  a  slough  back  of  the  town. 
An  examination  has  been  made,  and  the  conclusion  reached  was  that 
no  danger  need  be  apprehended  by  the  citizens  of  that  locality. 

Brooklyn  J  JZL,  923  miles  below  Pittsburg. — About  $2 1 ,500  was  expended 
in  1884, 1889,  and  1892  in  the  removal  of  rocks  and  the  cemented  gravel 
reef  in  firont  of  the  village.  Since  the  act  of  June  3,  1896,  appropriat- 
ing $10,000  for  continuing  the  work,  there  has  been  no  low  stage  of  the 
river  when  it  was  practicable  to  ascertain  where  further  work  should  be 
done,  until  June,  1897,  when  Mr.  J.  !N.  Caldwell,  assistant  engineer, 
made  the  examination.    A  project  for  the  work  is  being  prepar^. 

Mound  City  J  III.,  959  miles  below  Pittsburg. — In  1892  Congress  appro- 
priated $30,000  for  improving  navigation  at  this  place,  and  most  of  the 
work  projected  was  accomplished  in  1893-94.  (See  Annual  Report, 
1895,  part  3,  p.  2330.)  The  act  of  June  3, 1896,  added  $5,000  to  the  unex- 
pended balance  of  like  amount,  making  $10,000  available  for  continu- 
ing the  work.  A  project  approved  May  21, 1897,  provides  for  continuing 
the  removal  of  the  cemented  gravel  bar  by  dredging  to  a  least  depth 
of  6  feet  below  low  water,  with  one  of  the  plants  hired  under  contract, 
and  by  drilling  and  blasting,  if  found  necessary.  The  work  is  not  yet 
begun,  as  the  river  has  been  too  high  toepable  dredges  to  work. 

Operating  United  States  dredges. — ^The  plant  consists  of  2  dredges,  4 
dump  scows,  and  1  flatboat,  with  a  towboat  as  tender  hired  for  each 
working  season,  fuel  for  operating  the  dredges  being  included  in  the 
contract  price.  As  the  dredging  season  usually  begins  before  the  close 
of  the  fiscal  year,  the  report  necessarily  comprises  operations  during 
parts  of  two  distinct  seasons. 

For  the  season  of  1896  the  tender  was  furnished  by  F.  P.  Lynch, 
under  contract  approved  July  1, 1896,  at  $30.75  per  day  and  $3  per  day 
additional  when  at  work  below  Louisville,  Ky.  The  tender  for  1897  is 
furnished  by  Eichardson  &  Kraft;  contract  approved  April  10, 1897, 
at  $30  per  day  and  $2  per  day  additional  for  work  below  Louisville. 

During  1896  dredging  was  much  interrupted  by  high  water  and  was 
also  hampered  by  delay  in  repairs  to  the  OhiOy  which  were  not  com- 
pleted until  the  latter  part  of  October.  Most  of  the  season's  work  was 
therefore  done  by  the  Oswego^  which  was  sent  early  in  July  to  Wheel- 
ing Creek  Bar,  where  a  sudden  freshet  had  deposited  a  mass  of  debris 
and  made  the  channel  almost  impassable  for  towboats.  The  Oswego 
remained  there  until  the  latter  part  of  August  and  then  went  to  Craigs 
Bar.  Her  work  there  was  suspended  by  high  water  from  October  3 
until  November  6,  when  it  was  resumed  by  both  boats.  (See  Craigs 
Bar,  above.) 

November  27  another  rise  occurred;  and  there  being  no  prospect  of 
further  dredging,  the  feet  went  to  the  usual  winter  quarters  in  the 
mouth  of  the  Kentucky  River. 

On  March  7,  1897,  the  boats  were  brought  to  Cincinnati  for  the 
repairs  necessary  each  season  before  beginning  work,  a  large  part  of 
the  material  dredged  being  very  destructive  to  the  machinery.  The 
repairs  were  finished  in  May,  and  on  June  1  work  was  begun  at  Guyan- 
dotte  Bar  in  deepening  and  widening  the  channel  dr^ged  in  1895. 
(See  Ouyandotte  Bar,  above.)  This  was  completed  on  June  29,  and  on 
June  30  the  dredging  fleet  left  Ouyandotte  for  work  at  Craigs  Bar. 
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The  drcd^ng  operations  have  been  nnder  the  efficient  anperyision  of 
Mr.  E.  J.  Carpenter,  assistant  engineer,  extracts  from  whose  reports 
are  appended. 

Daring  the  fiscal  year  the  dredges  worked  as  follows: 


Name  of  locality. 


Wheeling  Creek  Bar,  1806 

Cralgs  Bar,  1886 

Ooyandotte  Bar,  1817 

Total 


Material 
dredgecl. 


Out.  yd9. 
14,179 
86.066 
23,401 


78,786 


Obatmctlona 
removed. 


Rooka.  Weight. 


No. 


Tons, 


Hired  dredging  plants, — In  addition  to  the  work  done  by  the  Govern- 
ment dredges,  which  are  kept  fully  employed  during  the  season,  a  large 
amount  of  excavation  has  been  necessary  on  the  lower  river  to  carry 
out  the  improvements  designed  for  maintaining  navigation  at  low 
stages.  For  this  purpose  two  plants,  each  consisting  of  1  dredge,  1 
towboat,  and  3  dump  scows,  were  hired  under  contract  in  1896  and 
1897.  The  plants  hired  in  1896  were  furnished  by  William  A.  Eirk,  of 
Madison,  Ind.,  and  H.  S.  Brown,  of  Quincy,  111.,  under  contracts  approved 
August  6  and  16, 1896,  respectively.  Tbe  same  parties  were  the  low- 
est bidders  in  1897;  contracts  approved  April  14  and  16,  respectively. 
The  work  done  is  stated  in  the  reports  on  Graigs  Bar,  Flint  Island^ 
and  French  Island.  The  cost  of  dredging  by  this  method  during 
1896  was  about  23^  cents  per  cubic  yard,  which  is  somewhat  higher 
than  the  rate  in  ordinary  seasons  under  favorable  conditions.  Owing 
to  frequent  stages  of  high  water  in  1896  considerable  time  was  lost 
by  inactivity,  and  in  one  instance  the  plants  were  discharged  and 
reemployed  when  the  river  had  fallen,  but  this  course  is  open  to  the 
objection  that  the  plant  when  wanted  may  not  be  available. 

Up  to  June  30, 1897,  continued  high  water  in  the  lower  river  has  pre- 
vented work  by  either  of  the  plants  under  contract  for  this  season. 

Ice  piers. — Under  the  river  and  harbor  act  of  August  17,  1894,  pro- 
viding for  an  ice  pier  at  or  near  Syracuse,  Ohio,  or  at  or  near  Hartford, 
W.  Va.,  "upon  the  plans  heretofore  adopted  for  such  piers  in  the  Ohio 
Eiver,''  the  latter  site  had  been  selected  as  more  suitable  for  the  needed 
protection,  and  at  the  beginning  of  the  year  a  contract  was  in  force 
with  Walter  8.  Ware  for  a  pier  consisting  of  two  timber  cribs  Ailed 
with  stone  and  for  the  additional  pier  (one  crib)  required  by  the  same 
act  in  the  harbor  previously  built  at  Middleport,  Ohio. 

Work  on  the  Hartford  x)ier  was  begun  in  the  latter  part  of  July  and 
completed  October  6, 1896. 

Material  expended : 

Stone enbic  yards..    8,069 

Timber feefcB.M..  96,241 

Driftbolts ponnda..    7,569 

Mooring  rings do 2,492 

Total  cost  of  material,  $4,659.55. 

The  Middleport  pier  was  begun  October  7  and  finished  November  11, 
1896. 

Material  expended: 

Stone cnbio  yards..    1,062 

Timber feet  B.M..  46,263 

Driftbolte pounds..    3,881 

Mooringrings do....    1,246 

Total  cost  of  material,  $1,901.87.  Pigi,^^,  by  ^OOglC 


APPENDIX  0   0 — ^BEPOET  OP  MAJOR  HEUEE.  2331 

The  ice  harbor  at  Syracose,  Ohio,  named  as  alternative  in  the  act  of 
1894,  was  afterwards  included  in  the  act  of  1896,  which  also  required  a 
harbor  at  or  near  the  mouth  of  the  Big  Hocking  Kiver.  At  the  latter 
place  the  best  site  was  found  to  be  on  the  West  Virginia  side,  opposite 
flockingport,  where  there  is  a  rock  bar  or  ledge  favorably  situated  on 
a  convex  shore  with  deep  water  below  and  where  coal  f  eets  occasionally 
make  a  harbor. 

Projects  have  been  submitted  for  building  ice  piers  by  contract  at 
both  of  these  localities,  each  to  consist  of  two  cribs,  at  an  estimated 
cost  of  $7,000  for  each  harbor.  Bids  for  this  work  have  not  yet  been 
advertised.  The  Secretary  of  War  has  authorized  that  the  work  for 
the  present  be  deferred. 

A  general  description  of  the  construction  of  ice  piers  on  the  Ohio,  with 
other  information  on  this  subject,  is  given  in  the  Annual  Keportsof  the 
Chief  of  Engineers  for  1893,  part  3,  page  2446,  and  for  1896,  part  4, 
page  2068. 

Bnoroaehments. — ^Violations  of  the  law  prohibiting  the  building  of 
structures  or  dumping  of  material  that  may  become  obstructions  to  the 
waterway  are  much  less  frequent  than  formerly,  owing,  no  doubt,  to  the 
fact  that  the  enactments  on  this  subject  hav.e  become  more  generally 
known.  Where  encroachments  have  been  commenced  the  parties  have 
ceased  as  soon  as  notified,  and  during  the  year  it  has  not  been  neces- 
sary to  report  any  case  to  the  legal  authorities. 

Harbor  lines. — Office  work  on  the  location  of  harbor  lines  at  Pittsburg 
was  continued  until  January,  1897.  At  Wheeling  work  was  begun  in 
February  and  continued  until  April  in  making  observations  and  obtain- 
ing data  of  high- water  stages  and  also  in  establishing  permanent  bench 
marks  when  practicable.  Similar  work  was  then  taken  up  at  Oincin- 
nati  and  continued  until  June. 

In  July,  1896,  the  Wheeling  Bridge  and  Terminal  Railway  Oompany 
made  application  to  the  Secretary  of  War  for  permission  to  lay  a  small 
portion  of  its  track  and  make  the  necessary  fill  for  the  support  of  the 
same  outside  the  established  harbor  line  on  the  east  side  of  the  Ohio 
Biver  at  Benwood,  W.  Va.  Permission  was  granted,  and  the  work  was 
completed  under  the  supervision  and  approval  of  this  office  in  January, 
1897. 

Application  was  also  made  by  the  Pennsylvania  Sand  Oompany  to 
maintain  a  platform,  previously  constructed,  on  the  east  bank  of  the 
Ohio  Biver  at  Wheeling.  Although  outside  the  established  lines,  the 
application  was  favored  by  a  numb^  of  pilots  and  others,  and  the  Secre- 
ta^  of  War  permitted  the  platform  to  remain  unless  it  should  prove 
an  obstruction. 

Bridges.— Under  date  of  December  28,  1896,  a  Board  of  Engineer 
Officers  was  constituted  to  consider  ana  report  upon  the  subject  of 
alterations  to  certain  bridges,  including  that  of  the  Pittsburg,  Gincin- 
nati  and  St.  Louis  Railroad  Company  at  Steubenville  and  that  of  the 
Baltimore  and  Ohio  Bailroad  Oompany  at  Bellaire.  The  report  of  the 
Board  was  submitted  May  3, 1897. 

Reports  of  Boards  were  also  made  on  plans  of  bridges  proposed 
between  Ashland,  Ky.,  and  Ironton,  Ohio,  and  between  Benwood,  W. 
Va.,  and  Bellaire,  Ohio,  submitted,  respectively,  October  8, 1896,  and 
April  23, 1897. 

Work  on  the  reconstruction  of  the  bridge  operated  by  the  Pennsyl- 
vania Bailroad  Oompany  between  Newport,  Ky.,  and  Cincinnati,  Ohio, 
was  carried  on  throughout  the  year  and  is  nearly  finished.  The  removal 
of  the  piers  and  obstructions  of  piling  and  stone  around  them  is  now 
going  on.  ,^^au^ 
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STAGES  OF  THE  OHIO  RIYER  DURING  1896. 

The  following  are  the  records  of  the  gauges  at  Pittsburg,  Cincinnati, 
and  Evansville,  which  may  be  taken  to  represent  the  navigable  condi- 
tion of  the  Upper,  Middle,  and  Lower  Ohio: 

Gauge  of  Darit  Island  Dam,  near  Pittsburg,  Pa, 

[When  the  dam  is  np,  low-water  readiogs  mast  be  obtained  from  the  nuige  at  the  loirer  end  of  the 
lock.  On  this  gauee  3  feet  2  inches  correeponde  to  a  navigable  depth  m  3  feet,  and  0  feet  coiresponds 
to  the  aame  depth  in  the  river.] 


Month. 


January... 
February.. 

liarch 

April 

May 

June 

July 

August 

September. 
October  .... 
November. 
December . 

Total 


Depth  In  channel. 


Under  8   8  feet  and 
feet.  over. 


Dayt. 
0 
0 
0 
0 
0 
0 
0 
4 
21 
0 
0 
0 


Dayt. 
31 
29 
31 
80 
81 
80 
81 
27 
0 
31 
80 
31 


841 


0  feet  and 
over. 


Days. 
12 
28 
80 
80 
8 
8 
17 
11 
0 
82 
22 
19 


G«nge  readhiga. 


Highest.    Lowest 


Fe«L 
10.7 
13.1 
10.9 
19.1 

7.9 
11.1 
21 
18.2 

4.6 
12.4 
11.5 
12.3 


2081 


FeeL 
3.8 
4.9 
5.9 
6.7 
3.4 
3.5 
3.9 
2.8 
2.2 
4.4 
4 
3.8 


Cincinnati  gauge. 

[The  zero  of  this  gauge  is  about  3  feet  below  low  water;  readings  of  about  4  feet  correspond  to  about 
3  feet  m  the  ohannel,  and  those  of  7  feet  to  about  6  feet  in  the  channel.] 


Month. 


Depth  in  channel. 


Under  3 
feet. 


3  feet  and  6  feet  and 
over.  over. 


GMige  readings. 


Highest    Lowest 


January... 
February.. 

March 

April 

May 

June 

July 

August .... 
September 
October  .... 
November.. 
December.. 

Total. 


Dayt. 


Dayt. 
31 
29 
31 
80 
81 
30 
81 
81 
30 
31 
80 
31 


Dayt. 
81 
29 
81 
30 
81 
80 
81 
81 
24 
31 
80 
81 


Feet. 
24.2 
83.8 
35.8 
47.7 
17.8 
22.8 
40.5 
41.8 
9.3 
25.4 
21.4 
29.2 


7.5 
12.8 
12.4 
15.5 
7.8 
8.9 
9.8 
10 
5.5 
9.8 
9.7 
10.1 


306 


Eransville  gauge, 

[The  sero  of  this  gauge  is  about  at  low- water  line ;  readings  of  2  feet  correspond  to  about  8  feet  in  the 
channel^  and  readings  of  6  feet  correspond  to  about  6  feet  in  the  channel.] 


Month. 


Depth  in  channel. 


Under  8 
feet 


8  feet  and  6  feet  and 
over.         over. 


Gauge  readings. 


Highest.   Lowest. 


January... 
February... 

March 

April 

May 

June 

July 

August 

September. 
October...., 
November.. 
December  . 

Total 


Dayt. 
0 
0 
0 
0 
0 
0 
0 
0 

1 

0 
0 
0 


Dayt. 


Dayt. 
26 
29 
81 
80 
81 
30 
81 
31 
6 
28 
30 
31 


FeeL 
19.8 
28 
82 
88 
12.2 
10.8 
28.5 
80.5 
8.5 
10.4 
15.9 
23.6 


Feet. 
5.6 
11.8 
9 

11.7 
6.2 
7 

9.4 
7.4 
8.9 
8.8 
6.8 
9.2 


865 


'igitizd 
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OPERATION  OP  DRAWS  IN  HIGH  BRIDGES. 

There  are  no  low  drawbridges  on  the  Ohio  Eiver.  The  general  Ohio 
Eiver  bridge  law  requires  that  all  bridges  shall  have  a  height  of  at 
least  40  feet  above  high  water,  and,  since  large  steamboats  require  more 
thau  40  feet,  it  is  also  provided  that  all  bridges  below  the  Gincinnati 
Suspension  Bridge  shall  have  a  draw  for  use  in  high  water,  unless  they 
give  a  clearance  of  at  least  63  feet  above  high  water.  There  are  three 
high- water  draws  on  the  Ohio  Eiver,  but  the  draw  in  the  Ohio  Falls 
Bridge  at  Louisville  is  exceptionally  located,  and  no  record  of  its  opera- 
tion is  kept.  Eei)orts  received  from  the  Cincinnati  Southern  Eailroad 
Bridge  at  Cincinnati  and  the  Kentucky  and  Indiana  Bridge  at  Louis- 
ville state  that  the  draws  were  not  opened  for  the  passage  of  boats 
during  the  calendar  year  ending  December  31, 1896. 

STOPPAGE  OF  NAVIGATION  BY  lOB.       . 

Very  little  interruption  from  ice  occurred  during  the  winter  of  1^96-97, 
the  only  suspension  on  this  account  being  about  ten  days  between 
January  25  and  February  6. 

LOSSES  BY  COLLISION  WITH  BRIDGES. 

The  following  table  shows  the  reported  losses  sustained  by  the  com- 
merce of  the  Ohio  Eiver  by  collision  with  the  piers  of  bridges  crossing 
the  Ohio  Eiver  to  the  end  of  the  calendar  year  1896: 


Date,  eto. 

Owner. 

Steamboat. 

Loss. 

Amoont. 

StnbenTille  Bridge : 

Previonalv  TODorted ..... 

$88, 108. 00 

FebmirT,  1806..... ...... 

C.  Jatte  &  Co 

George  Shiran.... 

8  coal  boats... 

4,500.00 

Total 

07,608.00 

XenavaBridffe: 

PreTioasiT  reported ..... 

20,000.00 

Febraaryl9.r896 

W.H.  Brown  Sons 

Volantoer 

2  coal  boato... 

8,600.00 

Total 

24,400.00 

Cairo  Bridge: 

PreriooalT  renorted ..... 

28,406.66 

ADril28.1896 

John  A.  Wood  &  Son... 

Jno.  A.Wood 

Coal  boat 

1,623.80 

Total     

25,110.05 

Lo$te8  hy  eollMons  wUh  Ohio  Biver  bridges  to  Deoemher  SI,  1896. 

fieayer  Bridge $56,340.00 

SteubenviUe  Bridge 97,608.00 

Wlieelingand  Marting  Ferry  Bridge 9,800.00 

Bellaire  Bridge 187,656.00 

Parkersburg  Bridge 77,777.00 

Point  Pleasant  Bridge 9,600.00 

Kenova  Bridge 24,400.00 

Newport  and  Cincinnati  Railroad  Bridge 44,107.00 

Covington  and  Cincinnati  Railroad  Bridge 93,300.00 

Cincinnati  Southern  Railroad  Bridge 9,812.00 

Lonisville  and  JeffersonTille Bridge 7,800.00 

Ohio  Falls  Bridge 80,350.00 

Kentucky  and  Indiana  Bridge 27,767.00 

Henderson  Bridge 20,520.00 

Cairo  Bridge 25,119.95 


Total. 
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B8TIMATBS. 

In  work  of  the  character  of  that  for  the  improvement  of  the  Ohio 
Biver  it  is  impossible  to  determine  in  advance  just  where  and  how 
mnch  work  will  be  needed  for  making  good  navi'iration  upon  the  entire 
length  of  the  river,  and  therefore  it  is  impossible  to  submit  estimates 
for  complete  improvement.  The  work  must  be  progressive  and  tenta- 
tive, and,  owing  to  the  varied  interests  and  communities  along  nearly 
1,000  miles  of  river,  the  locations  of  works  must  be  at  considerable  dis- 
tances apart,  so  that  no  one  reach  of  river  can  be  taken  in  hand  and 
improvement  completed  in  advance  of  other  parts  of  the  river  unless 
large  amounts  of  money  are  provided.  The  grccit  and  growing  com- 
merce of  this  river,  its  numerous  cities,  and  the  rapid  increase  of  the 
already  large  population  of  the  valley  should  api)ea]  in  strong  terms 
for  adequate  appropriations  for  such  betterment  of  the  navigation  as 
it  is  certain  can  be  obtained  by  well-known  metboils.  The  sum  of 
$1,000,000  can  be  profitably  used  and  produce  immediate  results  in 
great  improvement  for  the  movement  of  the  vast  cx)mmerce  of  the  liver. 
Attention  is  particularly  invited  to  the  commercial  statistics  appended. 

Money  statement 

July  1,1890.  balance  nnerpended $400,219.08 

June  90, 1897,  amount  expended  daring  fiscal  year 109,809.36 

July  1,1897,  balance  unexpended 296,409.72 

Jnly  1, 1897,  outstanding  UabUitiee $12,651.40 

Jnly  1, 1897,  amoont  covered  by  uncompleted  contracts 52, 734. 25 

66,385.65 

July  1,1897,  balance  available 231,024.07 

(Amount  that  can  be  profitably  expended  in  fiscal  year  endinflr  June 
30,1899 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


StatefMi^i  ofamounU  and  date$  of  all  apprcpriaHon$  for  ihU  work. 


Aet  of  CoagreM. 


Apiwopiisp 


AUotment. 


Bemsrki. 


lfanih8,llB7 

M»T«h8,1836 

Jnly  2, 1830 

Mazoh8,1887 

July?,  1888 

June  11, 1844 

Hsroh8,1847 

Angnst  80, 1862.. 
June  28, 1866 


Do. 


Msroh8,18e7.... 
Jnly  85. 1868 

Jnly  11, 1870 

Marob8,1871.... 
JnnelO,  1872..... 

March  8, 1873 

Jnne28, 1874 

March  8, 1875 

Angnst  14, 1876., 
JnnelS,  1878.... 

Do 

Maroh8,1879..... 
Jnnel4, 1880..... 
MaxohS,1881.... 


(80,000.00 
60,000.00 
20,000.00 
60,000.00 
60,000.00 

100,000.00 
8,470. 26 
90,000.00 


100,000.00 


60,000.00 
60,000.00 
200,000.00 
200,000.00 
150.000.00 
800,000.00 
175,000.00 
800,000.00 
60,000.00 
250,000.00 
260.000.00 
860,000.00 


$172,000.00 
80,800.00 


86,000.00 


Improvfaig  MIsalBslppi  Mlaaonri,  Arkan- 

aaa,  and  Ohio  riven. 
Snac  boats  and  apparatoa  for  improving 

Weatem  riven. 

Bopalr,  preeerratloii,  extenaion,  and  oom- 
plotlon  of  river  and  harbor  worki. 


Harbor  of  reftige  at  or  near  GInelmiatL 
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Stataneni  o/amounU  and  dalM  of  all  appropriationB  far  this  worl^— Continued. 


Aetof  Oongrast. 

^^^ss^ 

Allotment. 

Bemnrki. 

H«roh21,1882 

$100,000.00 

850,000.00 

16,000.00 

600,000.00 

17,000.00 

875,000.00 

880,000.00 

800,000.00 

2.128.87 

860.000.00 
250,000.00 
260.000.00 

AnffUflt  1  1882 

Harbor  of  reftige  near  Cincinnati,  Ohio. 

Julys  1884    

Do 

Do. 

AuffOBt  6. 1886 

Aairnat  IL  1888 

SeDiamber  10. 1890 

JaniiArylPilW] 

Belief  of  Stobbs  A  Lftokcj.    Traaeiiry 

July  18, 1802 

Auffost  17, 1894 

Junes  1896 

Totfll  ..•••••••••••••••• 

6,881,608.12 

$337,000.00 

Total  of  appropriations,  1827-1886 $5,831,608.12 

Total  of  afiotmenta,  1827-1806 837,000.00 

Beoelved  from  salea,  186^1888 7,790.50 


Appropriationa  not  drawn,  1827, 1862 . . 

Allotmenta  not  drawn,  1866, 1868 

Returned  by  Treasury  settlemente ... 
Amounts  transferred  to  other  works  . 


5,023.47 

43,134.60 

80.07 

125,168.44 


$6,176,898.62 


178,866.58 


Total ••••••• 6,003,042.04 

Abstract  of  propo$aU  forfumiihing  one  or  more  dredging  plants,  each  ooneieting  of  1 
dredge,  X  towhoai,  and  S  dump  ecows,  for  use  on  the  Ohio  Mver,  received  in  response  to 
advertisement  dated  July  IS.  1896,  and  opened  at  OinoinnaH,  Ohio,  July  U,  1896,  by 
Maj,  W.  H,  Heuer,  Corps  of  Engineers. 


No. 


VanMofbiddtf. 


Dredge  boat  and  8 
dump  soowa. 


Pxloeper 
flay  when 
at  work. 


Prloeper 
day  wnen 
inaotlTe. 


Price  per 
day  when 
at  work. 


Towboafe. 


Price  per 
day  when 
ixuHstlTe. 


8k  7.  DMA. 

The  Ltoklnc  YsSkj 
CoalDlMer  Oo. 

Wm.  A.  Kirk 

Menongahola  and 
Western  Go. 

I .»»»oo  .•..••••••••«••< 

BLfi.BrowB«»«.*««««*. 


$40.00 
66.00 

86.00 
65.00 

89.75 
45.00 


$40.00 
40.00 

20.00 
50.00 

85.00 
15.00 


$35.00 
40.00 

80.00 
60.00 

45.00 

saoo 


$35.00 
85.00 

22.50 
45  00 

40.00 
15.00 


No  dump 
Do. 

Beoommended  for  aooeptanoe. 
2  dump  soows ;  dredge  w  estem. 

2  dump  scows  I  dredge  No.  8. 
Beoommended  for  aoceptanoe. 


AhsUraet  ef  prooosals  for  eonstructing  dikes  and  bank  protection  in  the  Ohio  River  at  and 
near  EtHmeville,  Ind,,  received  in  response  to  advertisement  dated  November  11, 1896, 
and  opened  at  Oineinnati,  Ohio,  December  11,  1896,  by  Maj.  W,  H.  Heuer,  Corps  of 
Engineers. 


No. 


Name  of  bidder. 


Dike  work. 


Piles  (740). 


Prioe 


Amount. 


Book  (7,000  oubio 
yards). 


Price 
per 
oubio 
yard. 


Amount. 


Brush  fascines 
(1,700  cords). 


Price 
eord. 


Amount. 


Ttttalbid. 


Wm.  A.  Kirk 

James  Shon 

I.y.Hoag , 

Jacob    SJehtman    St 

Sons... 

Biehel  A,  Arnold  and 

^genmann  &  H61* 

Imbaoh* 

Bedford,    Weikel    * 

Nugent , 


84.00 
8.40 
5.00 

6.60 


8.85 
8.58 


$2,960.00 
2,516.00 
8,700.00 

4,070.00 


2,479.00 
6^812.20 


$1.65 
1.14 
1.60 

1.62 


.80 
L80 


$11,560.00 
7,980.00 
10,500.00 

11,840.00 


5,600.00 
9.100.00 


$2.25 
L50 
4.00 

2.82 


1.16 
L87 


$8,825.00 
2,550.00 
0,800.00 

4,794.00 


1.956.00 


$18,885.00 
18,046.00 
21,000.00 

20,204.00 


10,084.00 


8,179.00 


iyiifzuU  by  Vj 
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Ahttraet  of  propo9dl9  far  oonttrueting  dike$  and  hank  proieeiUm  in  ike  Ohio  Biter  at  and 
near  EvanetilUf  Ind,,  eto. — Continued. 


Fa 


Name  of  biddor. 


Bank  protootton. 


Kock  (7,000 
onbio  yards). 


Prioe 

per 

cnbic 

yard. 


Amount. 


Brufih  fantiiDM 
(3,000  cords). 


Price 
per 
cord. 


Amount 


Bni8bmats(90). 


Prioe 
each. 


Amonnl 


Tote!  bid. 


Asgre- 
gate  bid. 


Wm.A.Kirk $1.65 

James  Short 1.18 

I.  V.Hoaff 1.60 

Jacob  Riontman  &  Sons   1. 66 
Biohel  &  Arnold  and 
Biffenmaan  dt  Hoi- 

lerbacba 00 

Bedford,  Weikel&Kn 
gent 1.61 


$11,660.00 
8,260.00 
10,500.00 
11,560.00 


0,800.00 


$2.26 
1.65 
4.00 
2.60 


.15 


10,570.00    2.10 


$6,750.00 
4,950.00 

12,000.00 
7,600.00 


3,450.00 
6,800.00 


$26.00  «2,2S0.00  ;$20. 550.00  $38.88.*>.00 

8.00         720.00     13.930.00  26.976.00 

20.90     1,881.00     24^881.00  45,381.00 

8.10        279.00     19,829.00  89,533.00 


12.60 

32.60 


1.126.00 
2,925.00 


10.875.00 
19.796.00 


20,909.00 
38.88S.20 


aBeoommended  for  acceptance. 

Ahttraot  of  propoeaU  far  furnishing  towJtoat  at  tender  to  United  States  dredges  Ohio  and 
OewegOf  received  in  reeponse  to  advertisement  dated  February  6,  1897,  and  opened  at 
Cincinnati,  Okio,  Marck  8, 1897,  by  Maj,  W.  H.  Heuer,  Corps  of  Engineers. 


Ko. 


Kame  of  bidder. 


Price 
per  day. 


8.  D.  Davis,  mother,  sister,  and  brothers 

Charles  Hook,  managing  owner 

B.  F.  Young , 

Hnlinn  Bros 

Fredrick  Penny  Lynch 

Bichardson  &  Kraft  a 


$39.00 
87.00 
82.50 
86.00 
38.83i 
80.00 


•Beoommended  for  aooeptance. 

Abstract  of  proposals  for  fumisking  one  or  more  dredging  plants,  sack  consisting  of  1 
dredge,  1  tovhoai,  and  S  dump  scowSj  for  use  on  Ohio  Birer,  received  in  response  to 
advertisement  dated  February  2S,  1897,  and  opened  at  Cincinnati^  Okio,  Marck  S6, 1897, 
by  MaJ,  W,  H.  Heuer,  Carps  of  Engineers, 


No. 


Kame  of  bidder. 


Dredge-boat  and  8 
dump  scows. 


Price  per 
day  when 
at  work. 


Price  per 
day  wlien 
inactive. 


Towboat. 


Prioe  per 
day  when 
at  work. 


Price  per 
day  when 
inactive. 


Chas.  H.  Appleton 

Monongahela  St  Western  Co 

Wm.A.Kirka 

H.  8.  Brown  a 


$75.00 
66.00 
40.00 
40.00 


$45.00 
25.00 
28.00 
28.00 


$50.00 
80.00 
80.00 
80.00 


$30.00 
20.00 
20.00 
20.00 


a  Recommended  for  aooeptonoe. 


lAsi  of  ooniraots  in  force  during  tke  fiscal  year  ending  June  SO,  1897, 


Hire  of  towboat  for  United  States  dredges:  F.  P.  Lynch;  June  8,  1896;  approved 
July  1. 1896;  commence  when  directed;  terminate  about  December  1,  1896. 

Ice  breakers  at  Middleport,  Ohio,  and  Hartford,  W.  Va. :  Walter  S.  Ware:  June 
26, 1896;  approved  Joly  3,  1896;  commence  August  1,  1896;  terminate  December  31, 
1896. 

Hire  of  dredging  plant:  Wm.  A.  Kirk;  August  1,  1896;  approved  An^t  6, 1896; 
eminence  when  directed;  terminate  when  discharged. 
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Hire  of  dredging  plant:  H.  S.  Brown;  Angnst  8,  lBd6;  approved  Angast  15, 1896; 
commence  when  directed;  terminate  when  discharged. 

Constracting  dikes  in  Ohio  River  at  and  near  Bvansville,  Ind. :  Eiohel  &  Arnold 
and  Eigenmann  &,  HoUerbaoh;  Jannary  2, 1897;  approved  Jannary  9, 1897;  be  pre- 
pared to  commence  April  1, 1897;  terminate  Decemuer  1,  1897. 

Constracting  protection  work  on  Ohio  River  near  Evansville,  Ind.:  Eichel  &, 
Arnold  and  Eigenmann  &  Hollerbaoh;  Jannary  2,  1897;  approved  January  9, 1897; 
be  prepwed  to  commence  April  1, 1897;  terminate  December  1, 1897. 

Hire  of  towboat  for  United  States  dredges:  Richardson  &  Kraft;  March  30, 1897; 
approved  April  10, 1897;  commence  when  directed;  terminate  about  December  1, 

Hire  of  dredging  plant:  Wm.  A.  Kirk;  April  7, 1897;  approved  April  14, 1897; 
commence  when  directed ;  terminate  when  discharged. 

Hire  of  dredging  plant:  H.  S.  Brown;  April  10,  1897;  approved  April  16, 1897; 
commence  when  directed;  terminate  when  discharged. 


STAGES  OF  THE  OHIO  RIVXB. 


^ghett,  UnD€8i,  and  average  stages  of  the  Ohio  Biver  at  Cincinnati  each  calendar  year 
from  1860  to  1896,  inclunve,  with  the  highest  stage  during  the  floods  of  1852  and  1847, 


Calendar  year. 

Higheat  stage. 

Lowest  stage. 

Average 
for  the 
year. 

Date. 

Stage. 

Date. 

Stage. 

1832 

Feb.  18 
Dec.  17 
Apr.  16 
Apr.  19 
Jan.   24 
Mar.  12 
Deo.  23 
Mar.    7 
Sept  26 
Mar.  14 
Mar.  30 
Apr.    2 
Jan.   19 
May  18 
Apr.  13 
Deo.  18 
Jan.   11 
Aug.    6 
Jan.  29 
Jan.   20 
Dec   15 
Dec.  27 
Feb.   17 
Feb.  16 
Feb.  21 
Feb.  15 
F»b.  14 
Jan.  20 

Feb!*    6 
Apr.    1 
Feb.  22 
Mar.  26 
Feb.  25 
Apr.  25 
Feb.  20 
Feb.  15 
Jan.  14 
Apr.    4 

Ft.    In. 

64  8 

63  7 
49     2 
49     6 
57      4 
42      9 

45  I 
56      8 
42      6 

65  8 
48      8 
48      9 
55      8 

40  6 

41  9 
44      6 

47  11 
65      4 
61      9 
53      9 

41  4 

42  9 
53      2 
60     7 

^58     7 
^66     4 
fl71      0} 

46  0* 

55  9 

56  8 
89    11 
88      8 
59      2 
67     4 

48  8 

64  11 
85      6 
48      4 

47  8.4 

J^  in. 

Ft.   In. 

Ig47                  

IgOO     

Oct     8 
July  13 
Oct    31 
Oct.     6 
Aug.    6 
Oct    19 
Aug.  17 
Oct    19 
July  21 
Aug.  21 
Oct      4 
Oct    12 
Oct    14 
Oct    12 
Sept  22 
Sept  19 
Sept    4 
Oct      9 
Oct    24 
Oct    28 
Oct    28 
Sept  18 
Nov.     1 

Sept.  26 
Nov.     I 

seruai 

Aug.    7 
Sept  18 

Aug.  ao 

Oct      7 
Nov.     6 
Aug   30 

5  4 

6  1 
2      4 

2  0 

3  1 

5  8 

1  : 

6  1 

5  4 
8    10 

2  8 

3  0 
8      8 

2  4 

4  8 

6  2 

3  8 

4  4 
2      6 
8      9 

1  11 
6      1 
8      7 

2  9 

2  6 

3  4 
2      8 

5  8 
5      8 
5      9 

4  5 
»      5 

ft         7 

16      0 

1861    

19      1 

1862     

17      5 

1863    

15      0 

1864 

16      8 

1866       

21    10 

1866                       

19      2 

1867           

17      0 

1868    

18      8 

1869 

19      8 

1870               

17    10 

1871 

11    10 

1872                  

11      8 

1873 

18      6 

1874 

15      8 

1876       

18      9 

1876         

18      2 

1877 

15      0 

1878              

16      9 

1879 

14      6 

1880 

17      0 

1881    

16    11 

1882 

a22      U 
aiO      5l 

al7      4 

1883 

1884                            

1885...              

fll5      7 

1886 

al7    10 

1887    

al5      1| 
ai7    11 

1888 

1889 

al8     6 

1890 

a25     8 

1891 

a20      6 

1892 

a16  6 
al7  8 
al2  9 
al2  2 
al7      1.2 

1893 

1894 

Sept  14  <       ft      1 

1895 

Oct    28 
Sept  25 

::      3 
5     0 

1896 

vioiia 


a  Prepared  from  ibe  atagea  aa  ahown  by  ibe  wsterworka  marka  daily  at  6 
MUM  years  baving  been  made  from  one  daily  observation  ai  6  a.B. 
0  Four  o'clock  to  5  o'clock  a.  m.,  inoloaive. 
t  Twelve  o'clock  noon  to  1.30  p.  m. 

BNO  97 U7 


a.in.  and  6  p.m.,  the  pre- 
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MONTHLY  COMPARISONS  OF  RIVER  AlO)  RAINFALL. 

Highest,  lowest,  and  average  monthly  stages  of  ths  Ohio  Biver  and  the  monthly  and  annual 
rainfall  at  Cincinnati  in  tioo  years  string  Deoetnber  SI,  1895  and  1896. 


Month. 


January 

February 

March 

April 

May 

June 

July 

Auf^ust 

September 

October 

November 

December 

For  the  year. 


Highest. 


1896. 


1895. 


Date.    Feet.    Date. 


il 

4 

30  i 
29 

2 
80 

6 
30 

2 


aA 


24.3 
33.10 
36.11 
47.8 
17.9 
23.8 
40.9 
41.9 
9.9 
25.5 
21.5 
29.11 


47.8 


14 

1 
7 

15 

21 

1 

28 

1 

1 

1-2 

23 

31 


614 


Feet 


48.4 
16.2 
36.8 
33.9 
17.2 
10.1 
12.5 
9 

6.6 

4.4 

5.4 

21.8 


48.4 


Lowest. 


Average. 


1896. 


Date 


e25 


Feet. 


7.6 
12.4 
12.5 
15.6 
7.10 
8.10 
9.10 
9.8 
5.5 
9.9 
9.8 
10.2 


5.5 


1895. 


1896.      1895. 


Date. 


6 
8 

1 
30 
81 
29-30 

1 

18 
30 
28 

1 

1 


Feet.    Feet. 


8.8 
10.4 
14.8 
12 
10.  S 
4.6 
4.6 
6.1 
8.9 
2.3 
2.4 
4.5 


(228 


2.3 


14.1 
23.6 
22.8 
2.5.11 
12.2 
11.10 
22.2 
19.10 
6.8 
14.9 
18.8 
16.7 


16.6 


Feet. 


28.8 
13.3 
27.4 
28.4 
12.8 
6.5 
7.6 
6 

4.10 
2.11 
3.5 
9.6 


12.2 


RainfiOL 


1896.      1895. 


Inches. 


L49 
1.56 
8.20 
.59 
2.17 
2.70 
7.40 
3.70 
5 

2.29 
8.29 
L09 


84.48 


Inchea 


6.13 
.37 
L51 
2.69 
1.82 
2.15 
2.27 
3.29 
.49 
.73 
4.66 
3.29 


29.88 


•  AprU. 


b  January. 


«  September. 


d  October. 


SURVEY  OF  OHIO   RIVER— MARIETTA  TO  PITTSBURO. 
[Extract  fh>m  report  of  Mr.  R.  K.  Jones.] 

Preparations  for  beginning  the  Burvey  were  made  in  the  month  of  Angast,  1896. 

Three  parties  wore  sent  out  to  establish  temporary  water  gauges  between  Davis 
Island  Dam  and  Parkersburg.  These  gauges  were  established  at  points  approxi- 
mating the  probable  location  of  the  additional  locks  and  dams,  and  gauge  readers 
secured  to  record  the  daily  readings. 

A  quarter  boat  was  built  at  Elizabeth,  Pa. .  and  fitted  out  at  Pittsburg.  This  boat 
has  a  hull  of  the  following  dimensions:  One  nundred  and  ten  feet  long;  20  feet  wide, 
with  a  depth  of  31  feet,  and  a  draft,  loaded,  of  12  inches.  Guards  2  feet  wide 
extend  along  each  side  and  capstans  are  provided  at  each  end  of  hull.  A  lower 
cabin  82  feet  by  20  feet  and  an  upper  cabin  62  feet  by  17  feet  are  furnished  with 
mess  and  bunk  rooms,  galley,  wash  rooms,  drafting  room,  office,  etc.  This  quarter 
boat  was  delivered  at  Pittsburg  on  September  16,  1896,  eleven  working  days  after  it 
was  begun  at  the  shipyard  at  Llizabeth,  Pa. 

The  entire  party  assembled  at  Pittsburg  on  September  17, 1896,  and  the  quarter 
boat  was  taken  down  to  Davis  Island  Dam  on  the  same  day,  where  some  preliminary 
work  had  been  done  by  the  gauge  parties  on  their  return  from  setting  the  temporary 
gauges. 

The  work  of  the  survey  was  carried  on  until  November  30,  1896,  when  it  waa  dis- 
continued for  the  season,  and  the  quafter  boat  was  laid  up  at  East  Liverpool,  Ohio, 
behind  the  ice  piers  at  that  point. 

On  June  21,  1897,  the  survey  party  assembled  at  Georgetown  Island  and  work  was 
resumed,  in  aU  branches,  on  the  following  day  (June  22). 

Previous  to  this  some  of  the  unfinished  worK  of  the  season  of  1896  was  completed. 

At  the  close  of  the  fiscal  year,  June  30,  1897,  the  advance  party  of  the  survey  (the 
main  transit  line)  had  reached  station  53  miles  +  400  feet  below  the  Point  Bridge, 
Pittsburg. 

The  progress  of  the  work  during  the  season  of  1896  was  greatly  retarded  by  repeated 
risf-s  of  the  river  during  the  season  of  the  year  when  lowest  water  stages  usually 
prevail.  The  records  for  October,  1896,  show  the  highest  water  for  that  month  in 
thirty  years. 

The  progress,  therefore,  during  the  season  of  1897  was  very  satisfactory. 

General  scope  of  survey. — The  survey  Includes  longitudinal  measurements  of  the 
river,  cross  sections  and  topography  of  banks  and  islands,  precise  levels  (using  ele- 
vations above  mean  sea  level  at  Sandy  Hook,  New  Jersey),  and  soundings;  these 
latter  on  lines  400  feet  apart. 

At  every  mile  a  metallic  bench  mark,  suitably  numbered  and  carefully  witnessed, 
is  buried  below  the  ground  surface.  The  true  elevation  of  these  bench  marks  is 
established  by  the  precise  level  and  recorded.    In  addition  to  metallic  bench  marks, 
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advantage  is  taken  of  culverts,  prominent  rooks,  retaining  walls,  etc.,  to  establish 
additional  bench  marks. 

Water-surface  elevations  are  taken  by  the  cross-section  level  parties  every  800 
feet,  and  by  the  precise  level  party  at  every  mile.  Precise  levels  are  run  only 
between  the  hours  of  9  a.  m.  and  3  p.  m.,  in  order  to  minimize  the  effect  of  rapid 
changes  in  temperature.    The  instrument  is  also  shaded  by  a  large  umbrella. 

The  maximum  variation  allowed  precise  level  running  is  one  one-hundreth  of  a 
foot  per  mile  run.  In  practice  the  average  variation  is  about  half  this  amount,  and 
some  miles  are  run  with  less  than  two  one-thousandths  of  a  foot  per  mile  variation. 
The  practice  is  to  run  forward  and  check  back  over  the  same  course  by  the  same  party. 

The  bench  from  which  the  levels  were  started  was  that  established  by  the  Penn- 
sylvania Railroad  in  1888  on  their  office  building  at  Tenth  street  and  Penn  avenue, 
Pittsburg.  The  levels  which  determine  this  bench  were  very  carefully  run  by  the 
Pennsylvania  Railroad  Company,  and  gave  an  elevation  of  744.082  feet  above  mean 
tide  at  Sandy  Hook,  New  Jersey.  It  is  the  intention  to  connect  with  the  benches  of 
the  transcontinental  line  of  levels  run  by  the  Coast  and  Geodetic  Survey  at 
Parkersburg,  W.  Va. 

BesultB.—^Jihe  data  obtained  by  this  survey  will  determine  the  number  and  loca- 
tion of  the  projected  movable  locks  and  dams  between  No.  6  (now  partly  completed) 
and  Marietta,  Ohio.  By  the  building  of  these  locks  and  the  completion  of  the  pres- 
ent project  for  Locks  Nos.  2, 3, 4,  and  5  slack- water  navigation  with  a  minimum  stage 
of  6  feet  will  be  obtained  on  the  upper  Ohio  for  a  distance  of  about  171  miles  from 
Pittsburg;  that  is,  to  Marietta,  Ohio. 


WORK  AT  MARIBTTA  ISLAND. 
[Extract  from  report  of  Mr.  Edmund  Hoeaer.] 

JBtuik  channel  dam  at  head  of  Marietta  Island. — An  examination  was  made  of  this  dam 
in  Jnlv,  1896.  The  ice  and  floods  during  the  preceding  winter  had  carried^>ut  a  sec- 
tion of  the  downstream  slope  about  85  feet  in  length  and  destroyed  over  150  feet  of 
the  sheeting  on  lower  apron.  The  remainder  of  the  dam  was  in  fairly  good  condi- 
tion, except  that  some  of  the  slope  timbers  were  badly  decayed  and  a  few  square 
yards  of  the  paving  had  been  displaced. 

Repairs  were  made  during  August  and  September.  The  damaged  slope  was  rebuilt 
and  filled  with  440  cubic  yards  of  stone  recovered  ftom  river  bed  below  dam;  the 
lower  apron  was  resheeted  with  planking  2  inches  thick,  and  all  the  worthless  ties 
on  the  downstream  slope  were  replaced  with  new  timbers.  The  slope  of  the  dam 
was  repaved  over  an  area  of  1,755  square  feet,  and  the  joints  over  4,345  square  feet  of 
the  paving  were  grouted  with  Portland  cement  concrete. 

The  cost  and  amount  of  materials  used  in  this  work  are  as  follows : 

Stone  (440  cubic  yards) 

Timber  (6,595  feet.  B.  M.) $85.41 

Driftbolte  and  spikes  (2,227  pounds)  37.46 

Cement  (24  barrels) 51.60 

Labor 270.38  ' 

Total 444.85 

Protection  dam  at  head  of  Marietta  Island. — This  dam  was  built  in  1894,  to  stop  the 
erosion  at  head  of  island  caused  by  the  action  of  the  water  pooled  by  the  back- 
channel  dam. 

In  the  spring  of  1896,  it  was  found  that  the  loose-stone  top  of  the  dam  had  been 
destroyed  by  ice  and  drift  carried  past  the  head  of  the  island,  and  a  project  was 
submitted  to  rebuild  the  superstructure  of  stone  covered  with  a  layer  of  concrete. 
Approval  having  been  received,  the  225  feet  of  damaged  dam  was  replaced,  as 
indicated. 

The  cross  section  of  the  new  work  is  approximately  oval  in  shape,  of  16  feet  span, 
with  a  rise  of  about  4  feet.  The  concrete  cover  is  from  9  to  12  incnes  in  thickness 
with  1  inch  facing.  All  the  concrete,  except  that  for  the  facing,  was  made  with 
unscreened  sand  and  gravel  taken  from  the  bar  in  the  vicinity  of  the  work.  It  was 
mixed  in  the  proportion  of  1  part  Portland  cement  to  9  parts  sand  and  gravel.  The 
facing  was  or  1  part  cement  to  2  parts  sand. 

Additional  shore  protection  was  placed  arouud  the  root  of  dam  on  island.  A  large 
washout  in  the  bank  just  below  dam  was  filled  with  material  taken  from  the  bar 
and  covered  with  a  layer  of  brush  and  stone. 
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The  following  is  a  statement  of  the  malerial  expended  and  cost  of  the  work : 

Stone  (420  cubic  yards) $373.80 

Cement  (136  barrels) 292.40 

Lumber,  for  molds,  etc.  (464  feet  B.  M.) 6.96 

Labor-shaping  stone,  mixing  concrete,  and  placing  shore  protection  ......  367.02 

Miscellaneous — freight  and  traveling  expenses 23.20 

Total 1,063.38 

Protection  work  on  right  bank  ofrirfr,  oppotite  head  of  Marietta  UUmd^  to  etop  eroeiom.-  - 
This  work  was  in  accordance  with  instructions  received,  and  consisted  in  bailding 
3  short,  loose-stone  spur  dikes,  and  placing  a  covering  of  brush  and  stone  over  the 
foot  of  the  caving  bank,  between  and  around  the  dikes.  The  work  extends  over  a 
distance  of  700  feet,  and  was  completed  during  the  month  of  November,  1896. 

The  dikes  as  built  are  not  an  obstruction  to  navigation,  as  they  do  not  extend  out 
beyond  the  former  line  of  bank.  A  recent  examination  shows  that  the  work  has 
been  beneficial  to  the  bank  and  will  doubtless  prevent  further  caving. 

The  following  is  a  statement  of  the  material  expended  and  cost  of  the  work: 

Stone  (1,557  cubic  yards) $1,3^.73 

Brush  (140  cords) 63,00 

Labor-shaping  dikes,  and  shore  protection 187.68 

Incidentals — traveling  expenses 8.45 

Total 1,644.86 


WORK  OF  THE  OHIO  RIVER  DRKD6ES  DURING  THE  CALENDAR  TEAR  1896. 
[Extract  tram  the  report  of  Mr.  S.  J.  CarpoDter.] 

It  has  been  cuHtomary  to  put  the  dredging  fleet,  which  consists  of  2  dredges,  4 
dump  SCO W8,  and  a  decked  flatboat,  in^M  good  order  as  possible  each  year  before 
l>eginning  operations;  but  since  1893,  when  the  last  thorough  repairs  were  made, 
the  pressure  of  work  has  been  such  that  the  required  time  could  not  be  spared,  and 
consequently  all  refitting  had  been  postponed,  except  that  necessary  to  keep  the 
boats  from  breaking  down  entirely. 

This  was  especially  unfortunate,  because  the  work  done  by  the  boats  had  been 
very  heavy,  about  35  per  cent  of  the  474,000  cubic  yards  excavation  made  during  the 
past  three  years  being  loose  rock,  cemented  gravel,  etc.,  in  addition  to  many  large 
rocks,  wrecks,  and  snags  removed. 

The  plant  had,  in  consequence,  seriously  deteriorated,  making  extensive  repairs  a 
necessity. 

The  fleet  was  brought  to  Cincinnati  and  repairs  were  begun  on  March  16,  1896. 

During  the  low-water  work  at  Guyandotte  Bar,  in  1895,  the  dredge  Ohio  had  two 
of  the  bottom  plates  cut  through  by  rocks,  making  it  necessary  to  replace  them. 
The  dredge  had  never  l>een  docked  or  taken  out  of  the  water  since  the  iron  hull  was 
built  in  1880,  and  until  these  plates  were  broken  had  never  had  a  leak  in  the  bottom 
plating,  though  subjected  to  severe  pounding  over  rough  and  rocky  bars.  On  ^k- 
ing  the  boat  out  on  the  ways,  the  hull  was  found  fo  be  in  very  good  condition, 
though  many  of  the  plates  were  pitted  to  a  depth  of  about  one-eighth  of  an  inch. 

It  was  expected  that  the  Ohio*8  crane,  which  had  been  in  service  since  1876,  could 
be  patched  up  to  stand  another  year,  but  on  taking  it  down  the  breaks  were  found 
to  be  past  repair,  and  as  a  new  crane  had  to  be  built,  advantage  was  taken  of  the 
unavoidable  delay  to  remodel  the  machinery  and  hull,  substituting  wire  ropes  for 
all  chains,  and  arranging  to  hold  the  dredge  up  on  the  spuds  while  at  work.  Owing 
to  delays  at  the  shops  and  in  delivery  of  the  new  machinery  and  crane  the  dredge 
was  not  ready  for  operation  until  the  latter  part  of  October. 

The  OhiOf  as  now  ntted,  has  hoisting  drum  with  steel  gears  and  clutch,  dipper  and 
independent  swinging  cylinder,  built  by  the  Bucyrus  Steam  Shovel  ana  Dredge 
Company,  of  Milwaukee.  The  forward  spuds  are  of  Washington  fir,  20  inches 
square,  38  feet  long,  which  are  operated  by  engines  driving  wire  ropes  so  arranged 
as  to  either  hoist  the  spuds  or  to  hold  the  dredge  up  while  at  work.  Independent 
engines  were  also  put  in  to  hoiHt  the  aft  spud,  a  new  roof  of  steel  plates  was  built 
over  the  forward  half  of  the  boat,  and  additional  rooms  were  built  for  accommoda- 
tion of  the  crew.  The  cost  for  repairing  and  remodeling  the  dredge  hull,  building 
new  crane,  dipper,  spuds,  and  machinery,  and  fitting  up  ready  for  work,  was  $12,500. 
This  amount  has  not  been  taken  into  account  in  the  statement  of  cost  of  work  in 
1896,  because  it  is  not  properly  chargeable  to  any  one  year. 
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The  dredge  baa  been  tried  only  on  tbe  cemented  grovel  bar  at  Craigs  for  a  abort 
time,  but  the  improvement  in  effectiveness  and  in  speed  of  operation  is  very  evident. 
The  dredge  would  do  umch  better  work,  especially  in  the  cemented  gravel,  with 
increased  power,  which  can  be  best  obtained  by  putting  on  larger  cylinders  for  the 
main  engines. 

A  lock  for  the  crane  is  required,  and  some  slight  modifications  at  other  points,  as 
suggested  by  the  trial  of  last  sc^ason. 

The  Ostcego  was  fitted  with  new  dipper  and  pole,  larger  forward  spuds,  and  new 
nosing  for  the  hull,  besides  receiving  a  general  overhanling  of  machinery. 

Three  of  the  dump  scows  were  taken  out  on  the  ways  and  received  extensive 
repairs,  replacing  most  of  the  bottom  planking  and  renewing  a  number  of  side 
planks  that  had  rotted. 

On  completion  of  the  Oswego^s  repairs,  the  dredge  was  sent  to  widen  the  channel  at 
Cullums  Hippie,  and  afterwards  to  Wheeling  Creek  and  Craigs  Bar. 

The  season  of  1896  was  one  of  very  unusually  high  water,  the  river  being  low 
enough  for  dredging  only  for  a  period  of  less  than  two  months. 

Cullume  Bippie,  471.6  miles  helow  Pittsburg. — The  Oswego  was  employed  to  widen 
the  channel  at  this  point,  which  was  done  by  removing  a  part  of  the  gravel  bar  on 
the  right  of  the  channel  at  the  foot.  The  work  was  not  more  than  fairly  begun 
before  it  was  interrupted  by  high  water,  and  before  the  river  fell  enough  to  resume 
it  became  necessary  to  send  the  dredge  to  Wheeling  Creek. 

Excavaiiim  made  June  22-S7. 

Cable  yards. 
Gravel  and  sand 3,022 

Wheeling  Creek  Bar,  90.5  miles  below  PHtsburg.^A  sudden  rise  of  Wheeling  Creek 
to  an  unusual  height  in  July  carried  away  the  Baltimore  and  Ohio  Railroad  Bridge 
and  a  portion  of  the  railroad  depot  at  the  mouth  of  Wheeling  Creek,  and  the  ddbris 
deposited  in  the  Ohio  River  at  this  point  built  up  the  bar  so  as  to  almost  close  the 
channel,  making  it  impossible  for  coal  tows  to  pass. 

The  bar  was  dredged  by  the  Oswego,  but  owing  to  the  high  stage  of  river  during 
the  work  the  bar  was  not  removed  to  below  the  ordinary  low- water  channel  depth, 
thus  leaving  about  6  feet  which  should  be  dredged  off  at  the  first  opportunity. 

Uxcavatiou  made  July  IS  to  August  $S, 

Loose  rock,  gravel,  etc cubic  yards..  14,179 

Large  rocks  removed  (weighing  5  tons) 2 

Craigs  Bar,  657.5  miles  below  Pittsburg. — The  object  of  dredging  at  this  place  was 
to  open  a  new,  straight  channel  on  the  Kentucky  side  of  the  main  bar,  supplement- 
ing the  work  of  the  dikes  then  under  construction,  for  the  purpose  of  closing  the 
crooked  channel  along  the  Indiana  shore. 

The  work  was  begun  on  August  31,  by  the  Oswego,  and  a  small  dredge  hired  ft'om 
William  A.  Kirk,  and  was  continued  until  interrupted  by  high  water  on  October  3. 
On  November  6,  when  the  river  had  again  become  low  enough  to  permit  dredging, 
the  work  was  resumed  by  both  the  Ohio  River  dredges  and  the  Kirk  dredge. 
Operations  were  continued,  with  some  interruption  from  high  water,  until  Novem- 
ber 27,  when  the  river  again  rose,  and  as  there  was  no  prospect  of  a  fall  that  would 
I>ermit  early  resumption,  the  boats  were  sent  into  winter  quarters. 

The  length  of  channel  dredged  was  3,800  feet,  the  upper  end  for  a  distance  of 
about  1,000  feet  being  gravel  and  sand,  but  for  the  remaining  distance  the  cuts  were 
made  through  cemented  gravel.  For  about  800  feet  the  cemented  travel  was  found 
in  la  vers  from  6  to  30  inches  thick,  and  so  hard  that  the  power  or  the  dredges  was 
barely  sufficient  to  break  it. 

For  about  2,000  feet  at  the  lower  end  the  cemented  gravel  was  much  less  refractory, 
the  dredge  dippers  making^  rapid  progress  through  most  of  it.  The  dredging  at 
Craigs  opened  a  channel  with  about  ^  feet  minimum  width  at  the  highest  part  of 
the  bar,  which  is  about  one-half  the  space  required  for  the  safe  passage  of  boats. 

Excavation  made  August  SI  to  November  £7, 

Cubic  yards. 

Cemented  gravel 31,788 

Gravel  and  sand 4,218 

Total 36,006 
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Sapplemental  tomj  report  for  the  calendar  year  1886  is  the  following  statement  of 
dredging  in  1897,  up  to  too  close  of  the  fiscal  year : 

The  Oliio  River  dredges  remained  in  winter  quarters  In  the  Kentncky  River  nntil 
March  1,  when  they  were  brought  to  Cincinnati  for  annual  repairs,  preparatory  to 
resumption  of  dredging  at  Craigs  Bar. 

Owing  to  continued  high  water,  the  dredges  remained  at  Cincinnati  until  May  26. 
when,  as  there  was  no  immediate  psospect  of  a  Btage  of  river  suitable  for  work  at 
Craigs,  they  were  taken  up  the  river  to  Guyandotte  Bar. 

GuyandotU  Bar,  SOS  miles  below  Pittsburg, — When  the    system    of  dikes  at  this 

Slace  was  built  in  1895,  a  channel  125  feet  wide  was  dredged  through  the  bar  for  a 
istance  of  about  1,350  feet.  This  channel  was  too  narrow  for  ascending  tows  dar- 
ing the  lower  Htages  of  river  and  also  for  descending  packets,  which,  having  a  cross- 
ing just  before  entering  the  channel,  could  not  always  make  the  turn. 

The  dredging  during  the  past  month  has  resulted  in  widening  the  channel  to  250 
feet  for  a  distance  of  1,500  feet,  giving  safe  passage  for  packets  and  tows  at  all 
stages. 

Excavation  made  June  1  to  f  P. 
Hard  gravel  with  shale  and  bowlders 


Cable  yards. 
23,491 


Ohio  River  dredging  statement  far  1896. 

[Sxdasive  of  time  spent  in  remodellDg  dredge  Ohio,  Jane  21  to  November  t.] 

DRBDGES  IN  COMMISSION. 

TIMS. 


Time  at  work. 


Dredging  cemented  gravel 

Dredging  looee  rock,  gravel,  etc. 

Dredging  gravel  ana  sand 

Kemoying  rooks 

Total 


Days. 


15.7 

8.6 

4.7 

.1 


29.1 


Time  lost. 


Sundays.... 
High  water. 
Accidents  .. 
Traveling.., 
Holidays.... 

Total, 


Days. 


24 
29 
13.3 

7.6 

3 


76.9 


Total  In  commission,  106  days. 


WORK. 


Katnre  of  work. 


Per  day 
of  work. 


Dming 


Cemented  gravel  excavated 

Loose  rocl^  gravel,  etc.,  excavated. 
Gravel  and  sand  excavated 


Cu.yds. 
2,024.7 
1,648.7 
1.640.4 


u.yds. 
31,788 
14,179 
7,240 


Total  excavation  for  the  season. 


63,207 


Rookii  removed  (weighing  6  tons),  2. 

COST  FOR  SEASON. 

Xqnlproent $1,123.77 

Towing  and  fuel 4,809.24 

Repairs 173.41 

Sables 3,794.17 

Total 9.900.69 
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DBBDGBS  OUT  OF  COMMISSION. 
TIMB. 


2343 


Dftjs. 


In  ordinary 104 

Annual  repairs 99 


Total 203 

COST. 

Salaries  in  ordinary $1,759.44 

Salaries  during  annual  repairs $4^726.05 

Annnal  repaii-s  (shop  bills,  materials,  etc.)..' 4,171.03 


Total  cost  of  repairs 8,897.08 


Total  out  of  commission 10, 656.52 

Cost  per  day  in  ordinary  (including  super! nten dent's  pay) 16. 92 

COST  OF  WORK,  INCLUDING  ALL  BXPENDITURBS,  IN  1896. 

[With  exception  of  remodeling  dredge  Ohio.  ] 

Dredging  cemented  gravel $11, 090. 95 

Predging  loose  rock,  gravel,  etc 6,075.30 

Dredging  gravel  and  sand 3, 320. 22 

Removing  rocks 70. 64 


Total  expenditure  in  1896 , 20,557.11 

COST  PER  UNIT.  • 

Per  cubic  yard  of  excavation $0,386 

Location  and  deacription  of  work. 


Place. 


From 
Pitts- 
burg. 


Date. 


work. 


Kind  of  work. 


Books. 


No.  Tone. 


Gullams  Sipple 

Wheeling  Greek  Bar. 

Do 

CraigsBar 


Milet. 

471.5 
00.5 
90.5 

537.5 

537.5 


1896. 

June 

JnlytoAug... 

do 

Aug. to  Nov.. 
Nov 


2.2 
8.6 
.1 
15.7 
2.6 


Dredging  gravel  and  sand 

Dredging  loose  rock,  gravel,  etc. . 

Kemoviug  rocks , 

Dredging  cemented  gravel 

Dredging  gravel  and  sand , 


Total. 


29.1 


Place. 


Cement- 
ed 
gravel. 


Excavation. 


Loose 

rock, 

gravel, 

etc. 


Gravel 
and 
sand. 


Per 
day  of 
work. 


Expenditures. 


Be- 

mov- 
ing 
rocks. 


cemented 
gravel, 


.  Dredg- 
Dredging  ing  loose 

gravel, 
etc. 


Dredg. 

ing 

gravel 

and 

saLd. 


Total  for 
1896. 


Onllums  Bipple 

Wheeling  Creek  Bar. 

Do... 

Cralss  Bar , 


0u.yd8. 


Ou.yds. 


14,179 


Cu.ydi. 
3,022 


Ou.ydt. 
1, 373. 6 
1,648.71 


31,788 


4.218 


2,024.7, 
1,687.2 


.i$70.64 


$6,&75.30 


111,090.95 


Total. 


81,788 


14,170 


7,240 


$1,554. 15  $1,554. 15 

I  6,075.30 

70.64 

111,090.96 

1,766.07,  1,766.07 


70.64 


11,090.95  6.075.30   3,320.22  20,567.11 
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Commerce  of  Ohio  BiieeiF  im  1896. 


Verne  of  boat  or  company. 


TermiDal  points. 


DIataace. 


Ineom- 
miaaion. 


Freight. 


gen. 


Coal  ahlpmenta  from  Pitta- 
bnrg. 

MoKinley  Coal  Go 

6ray*a  Iron  Line 

Hnntinfirton  6c  St  Louia  Tow- 
boat  Co. 

Steamer  Belle  Prince 

A. Monteoniery  &  Co ^. 

BeliefTowboat  Co 

Steamer  Adelle 

Steamer  Geo.  W.  Moredock. . . 

Steamer  Virftinitt 

Steamer  Keystone  State 

Steamer  Hndaon 

Steamer  Elaine 

HullngsBroa 

Steamer  A  rgand 

Steamer  H.  X.  Bedford 

Steamer  Kanawha 

Steamer  Rnth 

Belmont  Coal  Co 

Steamer  D.  T.  Wataon 

Steamer  Catherine Davia  ... 

Steamer  Ben  Hnr 

Steamer  Bob  Ballard 

Steamer  Lorena 

Steamer  Enos  Taylor 

Steamer  Gate  City 

Steamer  Coal  Bluff. 

Steamer  Liberty 

Steamer  Leroy 

Steamer  Lexington 

Steamer  Jewel 

Steamer  Rob  Roy 

Steamer  T.  K.  Bamadall 

Steamer  Columbia 

Steamer  Valley  Belle 

Steamer  New  Haven 

Jaa.R.Ware 

Steamer  Nellie  Bartlett , 

Steamer  M.  P.  Wells 

Steamer  Little  Queen 

The  Jessie  Towboat  Co 

Steamer  Mary  L.  Hatcher. . . 

John  Barrett  &  Son , 

Steamer  Lee  H.  Broolca , 

Steamer  Mary  F.  Golden 

Cincinnati,  Portsmouth,  Big 
Sandy  and  Pomeroy  PaclcM 
Co. 

The  MarmetCo 

Pomeroy.  Cincinnati  and 
Louisville  Barge  Line. 

Ella  Layman  Towboat  Co 

Kanawba  and  Ohio  Trans- 
portation Co. 

Armstrong  Bros 

Steamer  Crown  Hill 

Steamer  Claribell 

Steamer  Carrie  Brown 

Steamer  Vesper 

Steamer  Chevalier 


Big  Sandy  Towboat  Co 

Steamer  ^.  H.  McConnell . . . . 

Steamer  Lucy  Coles 

Steamer  Georgia 

ZnhanBros 

Steamer  Silver  Wave 

Boena  Vista  Freestone  Co. . . 

J  ohn  A.  Borcbes 

James  Tucker 

Smith  Coal  and  Sand  Co 

Steamer  Henrietta 

Steamer  Island  Qneen 

Steamer  Taooroa 

Steamer  John  Mackey 

Steamer  Alice  L.  Barr 


Pittaburgto  Cairo., 


.do. 
.do. 
.do. 

.do. 


Pittsbnrg  to  Padacah 

PitUbnrg  to  Looiaville 

do..: .• 

do 

Pittsbnrg  to  Cincinnati 

do... 

do 

do 

do , 

Pittsbnrg  to  GaUipolia 

PitUbnrg  to  Point  Pleaaant. 

.....do..: 

do 

Pittobnrg  to  MIddleport. . . . 
Pittsburg  to  Parkerabnrg . . 

do 

.....do 

do , 

Pittabnrg  to  Marietta 

Steubenville  to  Cincinnati.. 

Wheeling  to  Cairo 

do 

Wheeling  to  Parkerabnrg. . . 

do 

Wheeling  to  Maiamoraa . . . . 

Wheeling  to  Clarington 

Bellaire  to  Marietta 

Matamoras  to  Marietta 

Marietta  to  Point  Pleaaant. . 

Marietta  to  Middleport 

Parkersbarg  to  Louisville. . 
Parkerabnrg  to  Cincinnati. . 
Parkersburg  to  Middleport. 

Ravenswooa  to  Augusta 

Millwood  to  Middleport.... 

Syracuse  to  Carrollton 

Syracuse  to  Gallipolla 

Pomeroy  to  Cairo 

Pomeroy  to  Louiaville 

Pomeroy  to  Cincinnati 

do 


Point  PleaaanttoLoniaviUe. 
....do 


PointPleaaant  to  Cindnnati 
....do 


.do. 
.do. 


Point  Pleasant  to  Gallipolis. 
Galllpolla  to  Huntington... 

do 

Proctorville  to  Poitamouth. 
Gnyandotte  to  Louisville. . . 

....:do 

Huntington  to  Portsmouth. 

Huntington  to  Ironton 

Huntington  to  Louisville... 
Portsmouth  to  Augusta .... 
Buena  Viata  to  Cincinnati.. 
Maucheater  to  Carrollton. . . 

M  aucheater  to  Vevay 

Mancheater  to  Addy  ston . . . 

Mayaville  to  Cairo 

MaysviUe  to  Aurora 

Chilo  to  Cincinnati 

New  Richmond  to  Vevay... 
New  Richmond  to  Aurora .. 

aDaya. 


JfilM. 

966 


965 


906 

919 

698 

698 

698 

487 

487 

487 

487 

487 

287 

28S.6 

283.6 

283.5 

249.6 

183 

183 

183 

183 

171 

400 

876 

876 

98 

93 

61 

27 

77 

82 

92.6 

78.6 
416 
284 

66.6 
206 

20 
299 

24 
717 
850 
219 
219 


836 
836 


203 

208 
203 
4 
39 
39 
51 
296 
296 
47 
19 
270.6 
70.6 
96.5 
147 
139 
86 
560 
88 
36 
87 
47 


llentht, 
0 

8 
8 
9 

8 

11 
12 

6 

9.6 
10 
10 

8 

7 

6 

4 
11 

4 
10 

8 

8 

6 
10 

6 
10 

6  . 

0 
12 

7 

2 
11 
11.6 

7 
10 
11 
10 
12 
12 

4 
10 

1 
10 
10 
12 

6 

6 
11 


11 
4.6 

7 
6 

6 
12 
10.6 
10 

9 
11 

6 
12 
12 

4 
10 
10 

9 
11 
12 
10 

8 
a6 
10 
12 
IS 


Ton*. 
4,102,100 

168,800 

16,050 

117,600 

28,000 

562,400 

70,500 

45.490 

60,000 

29,400 

82,000 

20,370 

12,874 

4,188 

2.568 

7,628 

4.026 

9,425 

20,000 

26,628 

179.800 

8,976 

16, 114 

8,000 

10.000 

150,000 

96,000 

4,000 

8,000 

6,000 

8,000 

18.000 

7,500 

16,122 

4,396 

28,761 

18,265 

1,288 

14,000 

200 

56,000 

410 

56,500 

18,300 

3,000 

122,876 


88,458 
186,600 

76,770 
801,806 

40.000 

86,500 
8.700 
6,260 
8,500 
6,521 
320,000 
192.175 
6,000 
1,150 
9.452 
1,800 

12,500 
8,500 
8,000 

60,000 


15 

8.720 

828.166 

867,400 


12,081 

8.600 

8,664 

419 

"i'foo 

6,848 

1,906 

10,560 


8,280 


7,500 
8,000 


14,503 
963 

8.500 
12,000 

5,200 
12,400 

4.225 

2.700 


20,560 
1,800 


1,800 


13,381 

3,000 

88.006 


6,341 
12.850 
13,000 
•  7,622 


3,128 

"i5,'66o 


9,500 
6,376 
11,600 
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Commerce  of  Ohio  Biver  m  i^^^-^Conkiuned. 


Kame  of  bo«t  or  oompaDy. 


The  Coney  Island  Co 

HenrySpIllie  &  Son 

RH.  Fleming 

Steamer  F.  JT  O'Connoll 

MewOrleana  and  Cinoinnatl 

Packet  Co. 
Mempbi9     and     Cincinnati 

Packet  Co. 
Loniarille    and    Cincinnati 

Packet  Co. 
Steamer  Haston  Combe  Ko.  2. 
Steamer  Jim  Montgomery. . . . 

Steamer  Leyi  J.  Worknm 

Steamer  Swnn 

Steamer  Rescue 

Steamer  Falls  City 

Steamer  Little  Sandy 

Loaisville  and  Jelfersonville 

Ferry  Co.  (excursion). 

Steamer  Charley  Boy 

Steamer  D.  A.  Neebit 

Bergenroth  Bros 

Steamer  Little  Albert 

Louisville    and    Evanayille 

Mail  Co. 

Steamer  S. D.Blair 

Steamer  Baymond 

Steamer  G.  B.  Monteith 

Steamer  Jack  Oebom , 

Steamer  Gertrude , 

Steamer  Herbert  Moran 

Steamer  Racket 

Steamer  Little  Clyde 


Steamer  L  N.  Hook 

Steamer  GaTOBo 

Steamer  T.  C.  Woodward 

Steamer  W.  T.  Norton 

Steamer  Leia 

Steamer  Fawn 

Steamer  Maggie  Belle 

Steamer  John  F.  Buckham  . . . 

Steamer  John  S.  Hopkins 

Steamer  Joe  Fowler 

Kashville  and  Paducah  Pack- 
et Co. 

Steamer  Jewel 

Steamer  Penguin 


Steamer  Emma  Cooper .... 

Steamer  Dick  Clyde 

Steamer  John  L.  Lowry ... 

Steamer  Peter  Honts 

Steamer  Dick  Fowler 

St.  Louis  and  Tennessee  River 

Packet  Co. 
Steftmer  John  D.  Lewis .... 
Steamer  Geo.  H.  Cowling. . 


Total. 


Terminal  points. 


Coney  Island  to  Cincinnati 

Dayton  to  Cincinnati 

Newport  to  Ludlow 

Cincinnati  to  Cairo 

....do 


.do. 


Cincinnati  to  Louisville 


....do 

do 

Cincinnati  to  Yevay 

Aurora  to  Rising  Sun 

Carrollton  to  Louisville. . . . 

....do 

Carrollton  to  Madison 

Madison  to  Leavenworth. . 


Madison  to  Louisville 

Louisville  to  Cairo 

....do 

...do 

Louisville  to  Henderson. . . . 

Louisville  to  Evans vllle . . . . 
Louisville  to  Stephensport. . 

Cloverport  to  Evansville 

Cannelton  to  Shawneetown. 

Cannelton  to  Owensboro 

O wonsboro  to  Paducah 

Newburg  to  Shawneetown. . 
Mouth  Green  River  to  Ev- 
ansville. 

.....do 

do 

do 

.....do 

do 

do 

Evansville  to  Cairo , 

Evansville  to  Metropolis  . . . 

Evansville  to  Paducah 

do 

.....do 


Evansville  to  Henderson  . . . 
Mouth   Wabash  River  to 
Cairo. 

Shawneetown  to  Cairo 

Casey viUe  to  Brooklyn  . . . . . 
Elizabethtown  to  Cairo. . . . , 

Smithland  to  Cairo 

Paducah  to  Cairo 

....do 


.do. 


Paducah  to  Metropolis. 


Dlstanoe. 


MUet. 

10 

3 

8 

499 

409 

499 

182 

132 
182 
M 

10 
67 
57 
12 
106 

46 

867 
367 
867 
197 

186 
97 
78 
181 
82 
171 
78.5 
8 

8 

8 

8 

8 

8 

8 
182 
146 
137 
137 
187 

12 
127 

117 
63 
88 
57 
45 
45 

45 

9 


In  com- 
mission. 


Months. 
4 
10 
12 
8 
9 

10 

11. 

3 

8 
12 
12 
12 
8 
2 
4 


12 
4 

12 

12 
12 

4 
11 
12 
12 

7 
12 

6 
a8 

3 

0.6 

7 

0.5 

1 

4 
12 
12 

6 

12 
12 

12 
6 
12 
<10 
12 
12 

11 
12 


Freight. 


TonM. 
700 
6,000 


25,000 
54, 382 

41,705 

146,225 

88,750 
32,000 
10,301 

243 
10.000 
12^160 

100 


150 
15,250 
24.500 
2,100 
86,291 

22,000 
5,232 
5,000 
200,000 
7,725 
9.115 
6,468 
5,100 

29,401 

200 

60 

10 


900 

1,885 

12,500 

8,876 

6,400 

6,200 
18.632 

42,662 
8,461 
26,200 
17,500 
10,400 
40,567 

248,841 
2,666 


9,914,436 


Passen- 
gers. 


418,646 


5,863 

5,159 

108,096 


1,000 
8,085 
1.100 
2,456 
4,863 
85 
235,741 


1,250 


28,438 


100 
1,000 


20,668 


105 

990 

140 

2,664 


4 
7,037 
5,492 
3,700 

26,720 


6,219 
1,500 
15,600 
5,100 


25,750 


a  Days. 

According  to  reliable  information  fnmished  this  office  by  persons  interested  in 
river  commerce,  no  new  lines  of  transportation  have  been  established  during  the 
year. 
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Biver  commerce  of  Ctncinnatifor  the  year  ending  December  SI,  1896. 


Artiolea. 


Alcohol 

Ale,  beer,  and  porter. . . 

Apples,  greeu 

Bagging 

Barley 

Beans 

Beef 

Boots  and  shoes 

Bran,  middlings,  etc... 

Broom  corn 

Batter 

Candles 

Castings 

Cattle 

Cement  and  plaster 

Cheese 

Cider : 

Coffee 

Cooperage 

Com 

Com  meal 

Cotton 

Crockery 

£ggn 

Feathers 

Fish 

Floar 


Frait,  green 

Fruit,  dried 

Faniitnre 

Glass,  window 

Glassware 

Grease 

Hardware 

Hay 

Hides 

Hogprodacts 

gog* 

Hops 

Horses 

Iron  and  steel 

Iron  and  steel,  scrap. 
Iron,  pig 


R«»ipt8.  ^h^P; 


Tons. 


2 

2,311 

56 

2 

108 

1 

76 

236 

1 

170 


1,177 

3,295 

060 

2 

200 

7 

085 

764 


17.300 

49 

744 

63 

112 

1,137 

3,248 

205 


114 

2,041 

457 

458 

4,186 

446 

42 

8,704 

1 

708 

12. 726 

543 

167 


Torw. 

10 

1,600 

670 

33 

6 

185 

4 

390 

235 

8 

80 

52 

878 

130 

040 

65 

178 

833 

1,752 

136 

150 

16 

169 

41 

8 

878 

2.142 

1,200 

71 

586 

67 

2,234 

06 

2,706 

462 

140 

2,678 

10 

14 

778 

7.081 

30 

06 


Total. 


Tons, 

10 

1,692 

2,890 


293 

6 

465 

471 

4 

200 

62 

1065 

3,425 

1,920 

67 

378 

840 

2.787 

900 

160 

17,414 

218 

785 

71 

490 

8,270 

4,638 

276 

686 

171 

4,275 

662 

3,164 

4,648 

686 

2,720 

8.804 

15 

1,486 

20,707 

673 


Artiolea. 


Lead,  white 

Leather  

Lemons 

Lime 

Lumber 

Malt 

Manufactures,  sundry 

Merchandise 

Molasses 

Nails 

Oats 

Oil 

Onions 

Oranges 

Peanuts 

Petroleum 

Potatoes 

Rice 

Rope,  twine,  etc 

Rosin 

Rye 

Salt 

Seed,  clover  and  timo- 
thy  

Sheep  

Shot 

Soap 

Sorghum 

Spices 

Starch 

Sugar 

Tallow 

Tobacco,  leaf 

Tobacco,  manufac- 
tured   

Turpentine 

Vegetables,  green 

Vinegar  

Wheat 

Whisky 

Wines  and  liquors.... 

Wool 

Yam,  cotton 


Receipts. 


Tons. 


274 
1 

690 

14,750 

3 


22,019 

6.072 

4,192 

61 

667 

73 

2 

46 

177 

2,120 

607 

81.428 

26 

152 

16,431 

352 
1,150 


74 

821 

6 


854 

187 

15,760 

41 


460 


986 
5,664 
125 
116 
401 


Ship- 
ments. 


TonM. 
639 
128 
126 
522 

6,300 

77 

506 

23,431 

1,397 

3,870 
224 
717 
252 
160 
337 

1,281 

1,397 
73 

2,971 
111 
44 

0,941 

1,306 


107 

363 

70 

14 

166 

2,485 

10 

2,169 

258 

16 

766 

1,188 

884 

8.122 

343 

62 


TotaL 


Tons. 

530 

402 

127 

1,112 

21,050 

80 

506 

45,450 

6.46B 

8,068 

285 

1,284 

325 

171 

383 

1,458 

3.517 

.  580 

0,390 

136 

196 

26,372 

1,748 

1,150 

107 

437 

301 

20 

166 

3,330 

206 

17,020 


16 

1,216 

1,188 

1,860 

8,786 

468 

168 

401 


RECAPITULATION. 

Tods. 

ReceipU 160.078 

Shipments 08,006 

Total 250,074 


Coal  ahipmenU  from  PiiUhurg^  Pa, 
[Furnished  by  Capt.  William  Brans.] 


Month. 


January  ... 
February  . . 

March 

April 

May 

July  

October 

November  . 
December.. 


1896. 


Total 

Grand  total. 


To  Cincinnati 

To  Lonisville. 

Trips. 

Coal 
boaU. 

Coal 
barges. 

Tons. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Tons. 

56 

44 

271 

161,460 

70 

189 

140 

260,137 

65 

84 

394 

299,826 

78 

200 

160 

807,100 

76 

80 

806 

824,960 

60 

300 

70 

365,020 

66 

116 

559 

390,392 

72 

844 

605 

588.875 

32 

31 

363 

217,483 

85 

166 

284 

296,215 

11 

23 

63 

68,727 

6 

28 

26 

42,425 

21 

7 

242 

108,600 

18 

82 

116 

02,070 

44 

25 

HI 

103,860 

66 

64 

126 

143,325 

62 

85 

176 

164,488 

75 

104 

245 

107,220 

424 

444 

2,575 

1.800,786 

476 

1,426 

1,771 

2,202,405 

1 

1 

4,102,100 

1 

1 

Note.— No  shipments  in  June.  Angnst,  and  September. 
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Comparative  table  ahoiping  ooal  Bhipmenis  from  Pittsburg  during  the  ten  yeare  ending 

December  SI,  1896. 


Tewr. 

To  Cincin- 
nati. 

To  Louis- 
ville. 

Total. 

rear. 

To  Cincin- 
nati. 

To  Louis- 
ville. 

Total. 

1887 

Tont. 
788,690 
1.950,882 
1,149,892 
1,324,641 
1,065.706 

Tom. 
1,367.012 
2,223,494 
1,439,747 
2.095,716 
1,828,047 

Tom. 
2,155,702 
4,174,:r76  1 
2,589,639  j 
8, 420. 357 
2,893,752 

1892 

Tom. 

914,480 

829.878 

1, 153, 765 

1, 036, 661 

1,800,785 

Tont. 
1,384,864 
1, 534, 523 
1,800,022 
1,357.212 
2.292.406 

Tom. 

2,299,294 

2,364,401 

2,453,787 

2,393,873 

4,102,190 

1888 

1889 

1893 

1894 

1890 

1891 

1896 

1896 

Commerce  parsing  Davie  Island  Dam  in  1896, 


Tessels. 

Ascending. 

Descending. 

Total 

Through  lock. 

Through  pass. 

Through  look. 

Through  pass. 

freight. 

Packets 

No. 

69 
293 

24 
158 
6G8 
405 

Tont, 
6,715 

"i.'soo' 
'"'ioo' 

5,950 

No, 

266 

1,326 

42 

566 

3,801 

1,124 

Tom. 
24,745 

No. 

73 

210 

TVM. 

6,770 

No. 

257 

1,378 

52 

1,657 

3,835 

1,676 

21 

170 

Tont. 
28,046 

Tont. 
66,276 

Towboats 

Model  barges ■■ 

29,800 

1,401,300 

1. 976, 859 

220,176 

51,143 

81  600 

Coal  boats 

1,401,300 

2, 006, 184 

254  456 

Barffes 

22,105 
10,592 

15 

217 

I 

73 

6,430 

17,738 

800 

FiarsV.;.....:::...:::...:. 

Bafts 

51,943 

ICiscellaneous 

58 

163 

Total 

1,675 

15,165 

6,777 

57,532 

689 

31,738 

8.946 

8, 707, 324 

8,811,759 

Commerce  passing  Dam  No,  6  in  1896, 


Tessels. 


Packets 

Towboats 

Model  barges.. 

Coal  boats 

Barges 

Flato 

Bafts 

Light  flats 

Miscellaneous. 


O^otal. 


Ascending. 


Number. 


833 

1,104 

63 

671 
3,738 

920 


183 
29 


7,081 


Tons. 


81, 810 


85,620 


67,480 


Descending. 
Number. 


836 

1,103 

59 

1,452 

8,639 

929 

9 

151 

26 


7.704 


Tons. 


86,116 


35,400 

1,324,224 

1,935,948 

140, 636 

20,200 


8,880 


8,495,904 


Total 

freight 
(tons). 


67.926 


35,400 

1,824,224 

1,935,948 

176,256 

20,200 


8,380 


8,563,834 


Comparative  statement  of  commerce  passing  the  Falls  of  the  Ohio  Biver  by  canal  and  by 

river. 


Canal. 

Open  river. 

Total. 

Year. 

Tessels. 

Tons. 

Tessels. 

Tons. 

Tessels. 

Tons. 

1882 

3,988 
6,231 
3,485 
6,678 
4,964 
4,069 
6.963 
6.534 
4,386 
4,739 
5,506 
8,002 
5,280 
3,921 
6,046 

935,628 
1,849.115 

785.192 
1.443,181 
1,240,112 

867,807 
1,915,365 
1,404,573 

998,062 
1,302.471 
1,276,329 

848,211 
1, 245,  899 

859, 491 
1,642,347 

2,305 
1,484 
1.548 
822 
1,796 
2,297 
2,252 
1,984 
8,828 
2,137 
1,826 
1.722 
461 
945 
1,426 

668,866 

483,281 

484,124 

262, 862 

577, 547 

1, 204, 518 

1, 162. 305 

957,829 

1,717.158 

1,062.428 

858,953 

514. 317 

149,  9:)7 

316.269 

436,955 

6,293 
6,716 
6.033 
6,500 
6,760 
6,366 
9,215 
7,518 
8.214 
6,876 
7,332 
5,624 
6,741 
4,866 
7,472 

1.604.494 

1883           

1, 8:^2. 306 

1884 

1,269,316 

1885 

1, 706.  043 

1886    

1,817,659 

1887...^ 

1888                 

2.072,325 
3, 077, 670 

1889 

2, 362. 402 

1800 

2,715,220 

1891                 

2,364,899 

1892 

2, 134, 282 

1893                 

1, 362,  528 

1894 

1,39.5,836 

1895 

1,175,700 

1896.             

1,979,302 
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Number  of  steamers  in  the  freight  andpanenper  traffic  hettoeen  Cincinnati  and  other  parte, 
and  total  tonnage,  compared  for  ten  years. 


YcMur. 

Num- 
ber. 

Tonnage. 

Ymt. 

Kam- 
ber. 

Tonnftge. 

Fiscal  year. 
1886-87 

48 
48 
42 
48 
87 
40 

23,268 
24,348 
24.463 
23,583 
24,145 
23,374 

Calendar  year, 
1898 

36 
34 
30 
25 

22,560 

1887-88 

1894 

20,527 

1888-80 

1896 

18,587 

1889^90 

1886 

15,032 

1800-91  

1881-92 

List  of  Ohio  Biver  steamers  destroyed  in  the  year  1896,  causes  of  destruction,  and  tonnage 

represented. 


Naiae. 


How  destroyed. 


Tonnage. 


Congo  

Florence  Shanks.. 
Backeye  Boy  .... 

Vesper 

JohnD.  Lewis — 
Sam  Brown , 


Sunk 

Burned 

do 

Destroyed  by  ice  . 

Burned 

.....do 


Total  tonnage  destroyed. 


509.18 
39.34 

126.00 
73.04 

266.41 

474. 10 


1,67a  67 


Annual  arrivals  and  departures  of  steamers  at  Cincinnati  for  years  indicated. 


Year. 


Fiical  year. 

1872-73 

1873^-74 

1874-75 

1875-76 

1876-77 

1877-78 

1878-70 

1879-80 

1880-81 

1881-82 

188^-83 

1883-84 

1884-86 

1886-86 


Arrivals. 


Departures. 


2,540 

2,333 

2,596 

2,600 

2,602 

2,665 

2,779 

2,808 

2,646 

2.653 

2,942 

2,942 

2,725 

2,730 

8,163 

8,167 

2,638 

2,633 

2.739 

2,736 

2,340 

2,829 

2,170 

2,162 

2,137 

2,138 

2,489 

2.483 

Year. 


Fieeal  year— Continued 

1886-87 

1887-88 

1388-89 

1889-90 

1890-91 

1891-92 

Oaltndar  year. 

1892 

1893 

1894 

1895 

1896 


Arrivals. 


2,272 
2,113 
2,521 
2,257 
2,2:i4 
2.186 


2,062 
1,891 
1,687 
1,028 
1»124 


Departures. 


2.281 
2,115 
2,522 
2,252 
2,234 
2,188 


2,062 
1,894 
1,694 
.  063 
1.042 


Arrivals  and  d^artures  of  steamboats  at  the  port  of  Cincinnati,  Ohio. 


Year. 


Fiscal  year. 

1887-88 

1888-89 

1889-90 , 

1890-01 , 

1891-92 

Calendar  year. 

1892 

1893 

1894 

1895 

1896 


Arrivals. 


From 
New  Or- 
leans. 


From 
Pitts- 
burg, Pa. 


156 
237 
197 
208 
204 


188 
120 
100 
«52 
a  106 


From 
other 
ports. 


1,389 
2,233 
2,022 
1,995 
1.958 


1,846 

1,754 

1,561 

962 

997 


Total. 


1,580 
2,521 
2.267 
2,234 
2,185 


2,052 
1,891 
1,687 
1.028 
1.124 


Departures. 


For  New 

Orleans. 


For  Pitte- 
burg. 


153 
237 
194 
207 
202 


185 
120 
102 
a46 
a  111 


For 

other 
ports. 

Total. 

1,385 

1,675 

2,234 

2.522 

2,02J 

2,252 

1.906 

2.234 

1,963 

2,188 

1,854 

1,757 

1,567 

911 

907 


2,068 
1,894 
1.604 
083 
1.042 


a  Includes  Wheelinf;.  W.  Ya. 
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Schedule  ofraUe  au  flour  per  barrel  by  rail  and  river  from  CinoinnaHfor  ten  years  ending 

December  SI,  1896. 


Year. 

To  Pittobupg. 

ToLoBisTflle. 

To  New  Orleans. 

To  Memphis. 

By  rail. 

By  rirer. 

ByraU. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

1887 

Cents. 

24-31 

22-24 

23 

23-24 

24 

24 

24 

24 

20-24 

20-22 

Cfents. 
15 
15 
15 
15 
15 
15 
15-20 
20 
20 
20 

CenU. 
15 
15 
15 
15 
16 
15 
15 
15 
15 
15 

Cents. 
15 
15 
15 
15 
15 
15 
Ifr-lO 
10 
10 
10 

CenU. 

44-49 

40-49 

54 

49-54 

49 

49 

49 

48 

48 

49 

CenU. 
35 
35 
35 
35 
35 
35 
86-30 
40 
40 
40 

OenU. 

Centt. 

1888         

1889 

1890 ,. 

1891      

1892 

40 
40 
40 
40 
40 

30 

1893 

80^0 

1894 

30 

1896 

30 

1896 

80 

CC  2. 


OPERATING  SNAG  BOAT  ON  THE  OHIO  RIVER. 

The  act  of  Congress  making  a  yearly  appropriation  of  $25,000  for 
this  work  is  qaoted  in  the  Annual  Report  for  1896,  part  4,  page  2093, 
which  also  states  the  object  of  the  work,  and  the  probable  greater  effi- 
ciency secored  by  the  river  and  harbor  act  of  1896,  which  increased 
the  amount  available  yearly  from  $25,000  to  $50,000. 

The  repairs  of  the  snag  boat  E,  A.  Woodruff  were  completed  in  June, 
1896,  at  Cincinnati,  where  she  remained  until  July  15  awaiting  avail- 
ability of  funds;  on  that  date  she  started  to  Pittsburg  direct  and  then 
worked  downstream  to  Fish  Creek  Island,  113  miles  below.  A  rise  per- 
mitted return  up  river  to  Bellaire,  but  the  water  was  then  too  high  for 
work,  and  on  August  6  she  went  on  to  Wheeling  for  stores  and  then 
proceeded  downstream,  removing  obstructions  en  route,  arriving  at 
Cairo,  111.,  September  2.  The  upstream  trip  was  begun  next  day;  four 
days  were  spent  at  Craigs  Bar  removing  75  snags,  etc.,  from  the  chan- 
nel; repairs  to  paddle  wheels  detained  her  at  Cincinnati  five  days;  she 
again  went  direct  as  far  up  as  Short  Creek,  81  miles  below  Pittsburg, 
where  it  was  learned  that  the  channel  was  clear  above.  As  the  river 
was  falling,  she  worked  downstream  until  reaching  South  Point,  314 
miles  below  Pittsburg.  At  this  place  the  starboard  rudder  was  badly 
damaged,  compelling  her  return  to  Cincinnati.  On  October  27  the 
Wood7'uff  started  down  river,  working  asfar  as  Evansville.  No  obstruc- 
tions being  reported  below,  she  ascended  the  river,  working  en  route, 
until  within  56|  miles  of  Pittsburg,  and  there  removed  a  coal-barge  wreck. 
No  work  being  required  above  that  point,  she  hastened  to  Williamsons 
Island,  77  miles  below,  where  a  wreck  menaced  coal  fleets  under  way 
down.  After  removal  of  this  obstruction  she  performed  her  regular 
work  as  far  down  as  Kentucky  River,  and  on  December  7  went  into  her 
regular  winter  quarters  in  the  mouth  of  that  stream. 

On  March  7, 1897,  the  snag  boat  was  brought  to  Cincinnati,  having 
in  tow  all  the  Government  boats  from  this  district  harbored  in  the 
mouth  of  the  Kentucky,  to  undergo  the  regular  spring  repairs,  which 
are  always  necessary  to  fit  her  for  effective  work  after  the  hard  service 
of  the  previous  season.  This  spring  the  repairs  were  quite  extensive, 
as  the  boat  had  never  been  thoroughly  overhauled  since  put  in  com- 
mission in  1876,  and  many  desirable  changes  and  improvements  had 
been  postponed  owing  to  lack  of  funds,  or  opportunity  to  make  them 
without  neglecting  important  work  on  obstructions.  The*  increased 
appropriation  for  snag-boat  work  will  afford  the  funds  for  these  improve- 
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mentis.  Bepairs  were  made  to  the  wheels,  en^nes,  boilers,  fumaoes, 
steam  pipes,  wrecking  machinery,  cabin,  etc.  Some  betterments  were 
also  placed,  including  a  steam-heating  plant  to  avoid  fire  risk,  an  electric 
storage  battery,  and  new  steel  wrecking  hook. 

The  repairs  were  completed  May  21,  and  the  boat  went  direct  to 
Beaver  Dam,  29}  miles  below  Pittsburg.  As  the  river  was  falling,  she 
began  operations  downstream.  On  June  7  she  reached  Cincinnati  and 
remained  in  port  until  the  16th,  repairing  wrecking  hook  and  hull,  both 
of  which  had  been  damaged  on  the  trip.  The  down-river  trip  was  then 
resumed  as  far  as  Evansville,  but  as  high  water  made  it  unnecessary 
to  go  below,  the  boat  returned  upstream,  and  on  June  30  was  at  Madi- 
son, Ind.,  553  miles  below  Pittsburg. 

During  the  fiscal  year  the  Woodruff  traveled  7,037  miles  and  removed 
the  following  obstructions:  805  snags,  62  wrecks,  154  cubic  yards  rock, 
and  166  trees. 

The  snag  boat  is  under  the  capable  management  of  Mr.  W.  H.  Chris- 
tian, extracts  from  whose  reports  are  appended,  giving  in  detail  the 
operations  during  the  year. 

The  itemized  statement  of  expenses,  required  by  section  13,  river  and 
harbor  act  of  September  19, 1890,  is  below. 

In  addition  to  the  work  of  the  snag  boat,  it  sometimes  happens  that 
boats  are  wrecked  or  that  snags  or  other  obstructions  unexpectedly 
appear  in  the  channel  when  she  is  too  far  distant  to  be  available,  and 
the  danger  to  be  apprehended  will  not  permit  of  delay.  In  such  cases 
local  wrecking  companies  or  other  means  are  employed  and  the  expense 
borne  by  the  snag-boat  appropriation. 

During  the  year  the  following  wrecks  were  removed  under  these 
conditions: 

Deadmans  Island^  12^  miles  below  Pittsburg, — Wreck  of  a  coal  flat  at 
this  locality  which  had  drifted  into  a  landing,  opposite  the  village  of 
Sewickley,  frequently  used  by  coal  tows  when  overtaken  by  fog, 
storms,  etc. 

Cost  of  removal: 

Hire  of  steamboat $32.50 

Explosives 65.54 

Total 98.04 

Browns  Island,  62  miles  below  Pittsburg, — Two  coal-boat  wrecks  and 
a  large  rock  in  the  channel,  the  cost  being  as  follows: 

Hire  of  steamboat $76.00 

Explosives 88.00 

Total 164.00 

Cincinnati^  467  miles  below  Pittsburg. — On  January  2, 1897,  the  high 
water  which  had  prevailed  in  December  fell  to  a  lOfoot  stage,  expos- 
ing a  dangerous  coal-boat  wreck  at  the  landing  directly  in  the  channel 
path  of  all  steamers,  which,  if  the  river  continued  to  fall,  would  not 
leave  room  for  safe  passage  on  either  side,  and  in  case  of  another  rise 
would  be  again  hidden  and  liable  to  wreck  other  vessels.  In  the  emer- 
gency bids  were  asked  by  telephone  from  four  wrecking  companies,  and 
the  obstruction  removed  in  three  days,  at  a  cost  of  %Qbn 
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liemiaed  siaiement  of  expetuea  for  operating  8n€tg  hoot  on  the  Ohio  Bivery  and  removing 
enage,  wrecks,  and  other  ohstructione  in  said  river. 


Month. 


Pay  of 
crew 
(labor). 


Sabslst- 


FaeL 


Misoella- 
neoas 
•plies 
ire). 


lupp 
(bir 


Tools 
and 
imple- 
ments. 


General 
repairs 
and  bet- 
terments. 


Contin- 
gent ex- 
penses. 


Total. 


18M. 

July $1,337.79 

2,001.38 
1, 968. 93 
1,978.77 
2,018.58 
887.13 


August . 

September 

October 

November 

December 


Jannar}'  . 
February  . 
March.... 
April 

June 


1897. 


Total 

For  removal  of  wrecks 
at  Browns  Island, 
near  Deadmans  Is- 
land, and  opposite 
Cincinnati,  Ohio 


400.00 
400.00 
632.42 
800.00 
901.68 
1.978.04 


$324.87 
S33.16 
848.87 
640.83 
286.37 
98.17 

10.06 
27.25 
61.06 
4.30 
643.62 
895.68 


$300.13 
242.16 
141.09 
324.38 
806.16 
107.61 


71.00 


228.71 
164.08 


$32.98 
281.96 
11.01 
173.23 
2&38 
18.64 

1.91 

6.60 

61.80 

80.79 

731.67 

86.81 


$0.85 
6.42 


16.96 


$798.93 
1,567.84 

10.58 
140.99 

15.00 


6.16 
99.61 


1.89 

18.00 

2,853.87 

2,600.08 

160.69 


$20.75 
14.60 

'"i.'w 

6.15 
66.85 

.40 

.46 

2.70 

8.25 

52.20 

540.80 


$2,816.80 
4, 636. 96 
2, 479. 98 
3.276.78 
2.660.64 
1.178.40 

412.87 

436.19 

836.97 

3,198.37 

5.057.47 

3,824.46 


14,804.67 


Aggregate . 


8,263.68 


1,885.81 


1,464.18 


827.04 


129.62 


8,057.37 


709.75 


30,314.88 


327.04 


30.641.42 


[Extract  from  report  of  Capt.  W,  H.  Christian.] 

The  BDagboat  E,  A.  Woodruff  left  winter  qaarters  in  the  mouth  of  the  Kentucky 
River  on  March  8,  1896,  and  with  two  dredge  boats,  one  drill  boat,  one  launch,  fiye 
dump  scows^  and  one  large  and  three  Bmalf  flatboats  in  tow,  proceeded  np  the  Ohio 
River,  rnnnmg  only  in  daylight,  landing  at  Cincinnati  on  March  11. 

On  arrival,  the  Woodruff  was  laid  np  and  the  crew  was  sospendod  without  pay^ 
pending  the  preparation  of  plans,  estimates,  and  proposals  for  betterments  and  for 
the  annual  spring  repairs  to  the  snag  boat  and  her  machinery. 

The  work  on  betterments  and  repairs  was  commenced  April  13  and  completed  May 
24, 1896.  The  betterments  were  the  installment  of  a  new  engine  and  dynamo  (direct 
connected  set  and  wiring),  electric  lighting  pluit,  and  pressure  water  filter.  Repairs 
were  made  to  the  broken  wrecking  frame  legs,  nviin  engines,  main  and  auxiliary 
boilers  and  their  furnaces,  steering,  donkey,  and  laundry  pumps,  one  machine-shop 
and  four  capstan  engines,  steam  steering  apparatus,  chimneys  and  stumps  of  the 
large  boilers,  paddle  wheels,  and  floors  of  two  deck- hand  rooms;  replaced,  with 
new,  two  decayed  large  iron  pipe  water-wheel  beam  and  bridge  tree  supporting 
braces;  scrubbed  the  boat  all  over ;  painted,  where  necessary  for  preservation,  places 
inside  and  outside  of  the  hull  and  upper  works,  and  made  numerous  small  repairs  to 
the  hnll,  upper  works,  machinery,  and  snag  and  wrecking  apparatus. 

On  completion  of  the  annual  repairs,  the  snag  boat  was  commissioned  to  engage 
in  her  regular  work  of  removing  obstructions  f^om  the  Ohio  River,  and,  after  taking 
aboard  coal  and  stores,  she  cast  off  May  27  and  steamed  upstream,  running  night 
and  day,  as  far  as  Pittsburg,  Pa.,  landing  there  May  31.  While  en  route  to  Pitts- 
burg she  removed  from  the  channel  two  dangerous  snags  and  two  coal-boat  and  two 
coal -barge  wrecks. 

May  31,  two  hours  after  arrival  at  Pittsburg,  due  to  a  rapidlv  falling  river  and  to 
avoid  the  risk  of  grounding  and  consequent  loss  of  service,  the  snag  boat  cast  off 
and  proceeded  downstream,  immediately  engaging  in  and  continuing  the  removal  of 
obstructions  until  she  reached  Cincinnati  on  June  11,  where  she  was  tied  up  to  await 
an  assignment  of  funds  to  continue  her  work.  Advantage  was  taken  of  this  time  to 
make  shop  repairs  to  the  wrecking-hook  frame,  which  was  broken  while  removing  a 
sunken  coal  barge  at  a  point  53  miles  below  Pittsburg,  and  to  build  a  new  rudder  to 
replace  one  worn  out,  which  had  been  on  the  boat  since  1875. 

From  June  15  to  July  14  the  crew  of  the  snag  boat,  excepting  two  watchmen,  clerk, 
and  master,  was  suspended  without  pav.  On  the  latter  date  funds  again  became 
available  for  the  resumption  of  work,  the  crew  was  reemployed,  and  the  repaired 
wrecking-hook  frame  and  new  rudder  were  taken  aboard  and  erected  in  their  places. 

July  15  the  boat  oast  off  and  steamed  upstream,  running  night  and  day,  arriving 
at  Pittsburg,  Pa.,  July  19;  repaired  the  paddle  wheels;  took  aboard  coal,  and,  on 
account  of  falling  river,  ran  down  to  Stoops  Ferry,  12  miles  below  Pittsburg,  and 
tied  up  for  the  night. 

July  20,  began  the  removal  of  some  coal-barge  wrecks  in  the  vicinity.  After  their 
destruction  the  regular  work  of  removing  obstructions  was  continued  to  the  vicinity 
of  Fish  Creek  Island,  113  miles  below  Pittsburg,  arriving  on  the  evening  of  July  23 
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On  aooonnt  of  general  heavy  rains  l^e  river  daring  the  night  had  svollen  to  a 
height  that  prevented  work.  The  snaff  hoat  was,  tnerefore,  on  July  24,  steamed 
upstream  to  Bellaire,  Ohio,  94  miles  below  Pittsburg,  and  tied  up  until  Augnat  6, 
vmen  the  river  had  again  fallen  to  a  working  stage. 

While  lying  at  Belmire  the  erew  was  employed  at  various  kinds  of  neoeaaary  work 
on  the  boat,  so  that  the  time  was  not  wholly  lost  to  the  service. 

August  6,  oast  off  and  ran  up  to  Wheeling,  W.  Va.,  90  miles  below  Pittsburg,  took 
aboard  stores,  and  then  steamed  downstream,  removing  obstructions  until  Cairo,  lU., 
967  miles  below  Pittsburg,  was  reached,  on  September  2. 

September  3,  cast  off  and  worked  upstream  until  a  sunken  boat  loaded  with  very 
large  limestones,  at  a  point  896^  miles  below  Pittsburg^  was  reached,  September  5. 
This  boat  was  sunk  man^  years  ago,  became  covered  with  sand,  and  waa- therefore 
no  obslxuctlon  to  navigation  until  this  season,  when  the  wreck,  due  to  changed  con- 
ditions, divided  the  channel  in  sach  a  manner  as  to  make  it  extremely  dangeroua  in 
low- water  8tag:es  to  all  passing  craft.  From  this  wreck  the  snag  boat  removed  80 
stones,  measuring  about  493  eublo  feet,  and  all  of  the  wreck  that  could  be  obtained 
with  the  facilities  at  hand  from  under  the  sand,  leaving  a  present  channel  depth  of 
water  over  the  remains. 

September  9,  cast  off  and  worked  upstream  until  Craigs  Bar,  537  miles  below  Pitta- 
burg,  was  reached,  September  23.  Here  the  snag  boat  was  employed,  September 
23-^,  removing  75  snags  and  other  obstructions  from  the  new  channel  being  made 
there.  Arrived  at  Cincinnati  September  30,  made  some  repairs  to  the  paddle  wheela, 
which  had  been  damiuzed  in  the  Louisville  and  Portland  Canal  by  unavoidable  col- 
lision with  displaced  ftagments  of  the  old  walls,  and  examined  the  wrecks  of  three 
burned  steamboats  in  front  of  Sedamsville. 

October  5,  cast  off  and  ran  upstream  night  and  day  until  Short  Creek,  81  milea 
below  Pittsburg,  was  reached,  October  9;  tied  up  here  until  daylight  on  aceonnt  of 
fog.  When  it  lifted  the  snag  boat  cast  off,  and,  learning  from  the  Pittsburg  packet 
that  no  obstructions  were  reported  above,  and  as  the  river  was  falling,  she  waa 
headed  downstream  and  worked  until  South  Point,  Ohio,  314  miles  below  Pittebnrff, 
was  reached,  after  dark  October  15.  October  16,  the  starboard  rudder  collided  wifii 
a  hidden  obstruction,  injuring  it  so  badly  as  to  require  removal  from  its  working 
position,  obliging  the  boat  tm  work  a«  far  as  Cincinnati  with  only  one  rudder,  arriving 
October  17.  October  19,  sent  the  broken  rudder  to  be  repaired,  part  of  the  crew 
building  a  temporary  dock  for  readjusting  it,  the  remainder  making  neceasary  repairs 
to  machinery  and  guards.  These  rejiairs  were  completed  October  27,  when  the  ooat 
proceeded  downstream,  working  as  far  as  Evansville,  Ind.,  arriving  there  November 
10.  No  obstructions  being  reported  below  Evansville,  stores  were  taken  aboard,  and 
on  November  11  steamed  upstream,  working  as  far  as  New  Cumberland,  56i  miles 
below  Pittsburg,  where,  after  removing  a  coal-barge  wreck  and  being  informed  that 
there  were  no  obstructions  above,  the  boat  was  headed  downstream  and  hastened  to 
Williamson  Island  to  remove  a  wreck  which  menaced  the  Pittsburg  ooal  fleets  then 
underway.  After  the  removal  of  this  wreck,  November  30,  the  boat  continued 
downstream,  performing  her  regular  work  as  far  as  Kentucky  River,  where  she  went 
into  winter  quarters  on  December  7. 

On  December  10,  after  the  boat  and  operating  apparatus  had  been  put  in  order  for 
proper  care  during  suspension  of  work  through  the  winter,  the  crew  was  paid  off, 
and  with  the  exception  of  two  watchmen  and  the  master,  who  remained  to  care  for 
the  property,  all  left  the  boat  for  their  homes. 

The  Woodruff  was  in  commission  172  days  between  May  25  and  December  10. 
During  that  time  she  was  tied  up  12  days  on  account  of  high  water,  and  28  days 
awaiting  the  availability  of  funds.  She  traveled  5,553  miles,  removed  653  snags, 
51  wrecks,  2,276  cubic  feet  of  rock,  and  cut  down  166  trees.  Removed  1  rook  pile  at 
Half-Moon  farm,  drift  frt>m  the  railroad  piers  at  Bellaire,  Ohio,  and  Parkersburg, 
W.  Va.,  and  from  the  ice  piers  at  Pomeroy,  Ohio,  and  spent  3  hours  assisting  the 
steamer  W.  F,  NUhet  over  Craigs  Bar. 

Time. 

Days. 

Running  exclusively 79 

Removing  snags  and  cutting  down  trees 21 

Removing  wrecks 8 

Removing  rocks 2 

Repairing  and  painting  (while  tied  up  for  high  water) 12 

Tied  up  waiting  for  funds 28 

Sundays  worked 2 

Sundays  not  worked 19 

Holidays  not  worked 2 

At  Cincinnati,  making  repairs,  etc 22 

Dragging  wrecks,  etc 2 

Putting  ooat  in  order  for  winter 3 
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Wrecks  reinoved,  wholly  or  partially,  olaasified,  are  as  follows: 


KiDd. 

Fame. 

Place. 

Num. 
ber. 

Steamboat 

RichiDond 

Grand  Chain 

Cumberland  Island. . . 
Alton  Ind 

Do 

Robert  Moore 

Do 

State  of  Missouri 

Scotia 

Do 

Cincinuati 

Canal  boats 

No  name.. ............ 

Scatterinir 

11 

Coal  barices 

do 

do 

32 

Fuelflata 

do    

do            

liiimber  baree. 

do 

Evansville 

Total  

51 

Rocks  removed. 


Place. 

Date. 

Cubic 
feet. 

Channel. Sisters  Island 

September  5  and  8.... 

4M 

Dean  ic  Stookenberg's  landing 

November  6.. 

1,782 

Total 

2,276 

Of  the  snags  removed,  those  weighing  50  tons  and  over,  each,  and  their  locations 
at  the  time  of  removal,  are  given  to  show  that  the  largest  snags  found  are  not 
peculiar  to  any  particular  locality. 


Place. 


Miles  be. 
low  Pitta- 
burg. 


Tons. 


Channel  front  of  Eenova,  '^.  Va 

Channel  iront  of  Catlettsburg,  £y 

Channel  front  of  Twin  Creeks,  Ohio 

Channel  at  Hughes  Bar,  Ind 

Channel  above  Alton,  Ind 

Channel  below  Grisaoms  Landing,  Ky. . 
Channel  front  of  Elro-tree  Landing,  Ky 
Channel  front  of  Barnetts  Landing,  Ky. 
Channel  front  of  Watsons  Landing,  Ky 

Do 

Channel  front  of  Strips  Landing,  Ind.... 

Month  Saline  Kiver  Illinois 

Casevville  Laudiiig,  Ky 

Channel  front  of  Bennetts  Landing,  Ky. 

Channel  front  of  Fox  Clanahaus,  111 

Channel,  Stewarts  Island 


825 


61.  ftOO 

84. 266 

282. 720 

62.866 

55.978 

115. 220 

100.712 

52.  833 

55.666 

133. 200 

77.610 

113. 160 

189.060 

82.458 

53.760 


Total  weight  of  snags  destroyed,  5,170  tons. 

Supplemental  to  my  report  for  the  calendar  year  1896  is  the  following  statement 
of  snag-boat  work  in  1897  up  to  the  close  of  the  fiscal  year: 

The  snag  boat  Woodi^ff  remained  in  winter  quarters  in  the  mouth  of  Kentucky 
River  until  March  7,  1897,  when  she  left  for  Cincinnati,  towing  two  dredge  boats, 
one  drill  boat,  one  steam  launch,  five  dump  scows,  and  three  flatboats.  On  account 
of  high  water  and  strong  current,  particularly  between  the  piers  of  the  bridges,  the 
snag  boat  was  obliged  to  divide  this  tow  into  three  parts,  9  miles  below  Cincinnati, 
and  make  three  trips  from  that  point.  The  dredge  boats,  dump  scows,  and  flatboats 
were  landed  at  Newport,  Ky.,  the  drill  boat  and  launch  at  the  Queen  City  Landing, 
and  the  snag  boat  at  the  foot  of  Niagara  street,  Cincinnati,  March  12, 1897. 

Began  work  on  the  annual  spring  repairs  and  betterments  of  the  snag  boat  Wood* 
rii^T  April  7  and  concluded  them  on  May  20,  1897.  The  betterments  consist  of  an 
electric  storage- battery  plant  for  convenient  lighting,  low-pressure  steam  heating 
system  in  place  of  stoves,  one  new  auxiliary  pump,  duplex  instead  of  single  acting; 
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iron  circles  for  paddle  wheels,  and  large  grooyed  drums  and  steel  hook  for  wrecking 
machinery. 

The  parts  repaired  were  four  water-wheel  beams,  two  wheel  chain  braces,  two 
paddle  wheels,  fnmace  and  steampipe  attachments  of  the  large  boilers,  two  main 
engine  exhaust  pipes,  doctor,  capstan  engines  and  cajMtan  machinery,  woodwork  of 
wheel  and  side  hoases,  clerkws  office  and  cabin  rooms,  and  the  iron  main  deck  where 
msted  through ;  also  the  snag  and  wrecking  tackle  blocks  and  rigging.  Made  alter- 
ations to  the  steam  valves  and  valve  connections  of  the  main  engines,  which  has 
oonsiderablv  reduced  the  consumption  of  fuel. 

After  taking  aboard  coal  and  stores  tbe  snag  boat  left  Cincinnati  May  22,  boond 
upstream,  running  night  and  day  until  Beaver  Dam,  30  miles  below  Pittsburg,  was 
reached.  May  25.  No  important  work  being  reported  and  the  water  beiufi:  scant  and 
falliuff  above  this  point,  the  sna^  boat  was  headed  downstream  May  26,  and  con- 
tinned  her  regular  work  of  removing  snags  and  wrecks  until  she  arrived  at  Cincin- 
nati, 466  miles  below  Pittsburg,  on  Jane  7,  where  she  was  detained  until  Jnne  16, 
making  repaire  to  her  wrecking  machinery  and  the  bottom  of  the  boat,  which  had 
been  unavoidably  broken  in  the  trip's  work  between  Beaver  Dam  and  CinoinnatL 
On  completion  of  repairs  the  boat  left  Cincinnati,  engaging  in  the  removal  of  obstruc- 
tions until  Evansville,  Ind.,  783  miles  bolow  Pittsburg,  was  reached,  June  25.  There 
being,  due  to  high  water,  no  known  obHtructions  between  Evansville  and  Cairo,  the 
snag  boat  was  ordered  to  retnrn  to  Cincinnati.  Left  Evansville  June  26,  running 
in  daylight  to  insure  the  removal  of  obstructions  unknown  and  unobserved  on  the 
down  trip,  or  new  ones  that  had  made  their  appearance  since.'  June  30,  1897,  the 
snag  boat  arrived  at  Madison,  Ind.,  553  miles  below  Pittsburg. 

Between  May  21  and  June  30,  1897,  the  snag  boat  traveled  l,484i  miles;  removed 
152  snags,  70  cubic  yards  of  rock,  and  the  following  wrecks:  1  coal  boat,  7  coal 
barges,  1  fuel  flat,  1  sand  boat,  and  1  brick  boat. 


CC3. 


OPERATING    AND    CARE    OF  DAVIS    ISLAND   DAM,   OHIO   RIVER,   NEAR 
PITTSBURG,  PENNSYLVANIA. 

The  principal  work  of  the  year  was  the  replacing  of  tbe  old  and  worn- 
out  wooden  gates  by  new  steel  ones,  with  new  tracks,  all  the  work, 
except  the  laying  of  the  tracks,  being  done  under  contract  with  John  P. 
McGuire,  of  Cleveland,  Ohio,  approved  July  27,  1896.  The  general 
design  of  the  gates  is  the  same  as  formerly,  but  the  experience  gained 
with  the  old  ones  has  been  utilized,  especially  in  hanging  so  as  to  avoid 
friction  in  the  gate  seats,  and  in  the  arrangement  of  valves  giving  a 
largely  increased  capacity  for  filling  and  discharging  the  lock. 

The  Chanoine  movable  dam  has  been  in  good  condition,  requiring 
no  repairs,  and  causing  no  delay  to  navigation. 

The  upper  guiding  crib  is  gradually  wearing  away,  but  the  only  work 
justifiable  would  be  entire  renewal. 

Some  minor  repairs  were  made,  sediment  left  by  floods  was  cleared 
away,  and  some  improvements  were  made  to  the  grounds  about  the 
lock. 

There  was  no  interruption  to  navigation  during  the  year. 

The  dam  was  raised  five  times  and  lowered  four  times,  and  was  up 
eighty-six  days. 

The  commercial  statistics  for  this  work  are  included  in  those  relating 
to  the  Ohio  River  proper. 

The  work  lias  been  under  the  efficient  supervision  of  Mr.  AVilliam 
Martin,  assistant  engineer,  an  extract  from  whose  report  is  appended. 
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Detailed  statement  of  expenses  incurred  at  the  Davis  Island  Dam,  Ohio  Jiiver,  during  the 
fiscal  year  ending  June  SO,  I8S7, 


Month. 


Openiing  expenaeo. 


Salaries. 


Snp- 
pllee. 


Miaoel- 
laneoaa 

ex- 
penaes. 


Total. 


Maintenance  and  repairs. 


Labor. 


Mate- 
rial 


Plant. 


Purchase 

and 

rejMir. 


Hire. 


Total. 


Aggre- 
gate. 


1896. 

July 

August.... 
September. 
October.... 
November . 
December  . 

1897. 

January... 
February.. 

March 

AprU 

May 

June 

Total 


$764.28 
680.27 
849.00 
663.33 
830.00 
600.00 


825.00 
500.00 
700.00 
504.46 
700.00 
518.83 


$114.90 
60.87 
259.91 
17.77 
49.15 
26.60 


114.27 
51.67 
87.00 
43.90 

193.54 
80.86 


$48.73 
78.75 
26.80 
117.89 
238.24 
58.77 


$927.91 
819. 39 

1,135.71 
798.90 

1,117.39 
580.37 


$24.00 
16.67 


484.12 


25.22 
34.42 
24.41 
24.42 
25.03 
51.81 


964.49 
576.09 
761. 41 
572. 78 
918.57 
651.00 


574. 18 
150.00 


$2.88 
16.13 
81.71 
62.50 
3.00 
25L76 


306.00 
76.23 


$25.45 

2,045.59 

815.46 


8, 900. 00  $31. 00 


1,017.78 
10.09 


352.11 


20.50 


1.124.24 

874.67 

8,001.80 


$2.88 

65.58 

2,143.97 

877.96 

3.90 

9,666.88 


$930.79 
884.97 
3,279.68 
1,676.95 
1, 121. 29 
10,247.26 


75.00 
48.00 


1,298.78 
707.50 
150.00 

1,124.24 
874.67 

9,274.41 


2,263.27 
1,283.50 
911.41 
1, 697. 03 
1, 703. 24 
9, 925. 41 


8,085.17 


1,049.44 


739.49|9,824.10 


1,60L08     7^9.61 


23,716.08:154.00 


26,190.77  36,014.87 


Operating  and  care  of  Davis  Island  Dam,  Ohio  Eiver,  near  Pittsburg,  Pa. 

The  folIowiDg  IB  a  statement  of  the  amounts  and  dates  of  all  allotments  for  this 
work. 


Augusts,  1885 $5,865.00 

July  10, 1886 12,015.00 

January  28, 1887 6,700.00 

July  1,1887 12,355.00 

February  25, 1888 3,500.00 

July  11, 1888 18,015.00 

August  20,  1889 12,073.00 

May  14, 1890 2,000.00 

July  17, 1890 14,752.00 

October  7,  1890 14,800.00 

July  10, 1891 10,338.00 


July  21, 1892 $11,831.48 

June  27,  1893 1,300.00 

July  22, 1893 12,253.82 

July  18,1894 12,459.02 

May  25. 1896.. 450.00 

Jnly9,1895 30,661.54 

July  28, 1896 15,531.57 

May  17, 1897 1,200.00 

Total 198,100.43 


Abstract  of  proposals  for  furnishing  gate  track  rails  and  steel  loclc  gates  for  lock  at  Davis 
Island  Dam,  Ohio  River j  received  in  response  to  advertisement  dated  June  11,  1896,  and 
opened  at  Cincinnati,  Ohio,  July  11, 1896,  by  Maj,  W,  H,  Heuer,  Corps  of  Engineers, 


Ko. 

Kame  of  bidder. 

Gate  track  rails,  42 
tons. 

Two  steel  look  gates. 

Total 

amount  of 

bid. 

Price 
per  ton. 

Amount. 

Price  each. 

Amount. 

1 
2 
8 

Fort  Pitt  Bridjee  Works  of  Pittsburg. 

Wisconsin  Bridge  and  Iron  Co 

Bitter  &  Conley 

$41.50 
43.40 
45.00 

48.60 
60.00 
54.20 
64.50 
45.00 
65.00 
64.75 

$1,743.00 
1,822.80 
1,890.00 

2,041.20 
2,520.00 
2,276.40 
2,709.00 
1,890.00 
2,730.00 
2, 719. 50 

$10,650.00 
10, 442. 30 
10,562.00 

12,690.00 
11,000.00 
14,947.00 
11,000.00 
8,900.00 
14,500.00 
11,890.00 

$21,300,00 
20,884.60 
21,124.00 

25,380.00 
22,000.00 
29. 394. 00 
22, 000. 00 
17,800.00 
39,000.00 
33,780.00 

$23,043.00 
22,707.40 
28,014.00 

4 

The   Cincinnati  Architectural   Iron 
WorksCo 

27, 421. 20 

5 

Francis  C.  McMath 

24,520.00 

6 

Thomas  Carlin's  Sons 

32, 170. 40 

7 

Gustavo  Kaufman 

24, 700. 00 

8 

John  P.  McGuirea ". 

19, 600. 00 

9 

Maryland  Steel  Comnanr 

31, 730. 00 

10 

R.  H.  Hood!!!..^?..^..::::..:;;;::: 

26,409.50 

a  Kecommended  for  acoeptaaee. 
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Contract  in  force  during  the  fiscal  year  ending  June  SO,  1897, 


Contractor. 

Gate-track  rails  and  look 
gates. 

Date  of  con- 
tract 

To  expire. 

John  P.  McGuire 

July  23,1898 

1896;  lock  satea,  December  1. 
1896;   completed    when    gates 
are  in  place  on  track  and  ac- 
cepted and  all  staging,  ftlse 
work,  etc.,  remored. 

Date  of  approval,  July  27,  1896.    To  commenoe  as  soon  as  possible  after  receipt  of 
notification  of  approval. 


[Extract  firom  report  of  ICr.  William  Martin.] 

New  lock  gates. — The  wooden  lock  {^ates  which  have  been  in  service  since  the  dam 
was  iuangnratcd,  a  period  of  twelve  years,  have  been  replaced  by  steel  fates.     The 
gates  are  of  the  caisson  type.    The  principal  stiffening  member  in  the  old  gates  was 
a  Howe  truss,  arranged  to  lie  above  the  normal  level  of  the  pool.    The  sabstmctare 
of  the  gate  rested  on  thirty  wheels  and  axles  having  a  plain  tread,  traveling  on  a 
flat-rail  track  11  feet  6  inches  gauge,  at  right  angles  to  the  axis  or  the  lock;  the 
flanges  for  guiding  the  wheelb  were  vertical  posts  extending  13  inches  below  the 
track,  on  the  bottom  of  which  were  friction  rollers.    These  posts  were  the  principal 
members  composing  the  water  screen  on  the  lower  side  of  the  gate.    Similar  poets 
on  the  upper  side  served  as  a  flange  for  the  wheels  on  that  side.    A  lateral  movement 
of  2  inches  was  provided  between  the  flanges,  to  allow  the  gate  to  be  relieved  of  the 
friction  between  the  seats;  this  movement  required  the  gate  to  slide  on  the  wheels 
parallel  to  the  axis  of  the  lock.    This  sliding  action  caused  such  a  strain  on  the 
wheels  and  axles  as  to  break  the  flanges  of  all  the  original  wheels  and  one-half  of 
the  axles.    These  breakages  caused  inconvenience  and  many  delays  to  navigators 
while  awaiting  repairs.    The  lower  lock  gate  had  fourteen  circular  butterfly  valves, 
38  inches  in  diameter,  for  discharging  the  lock,  with  seven  similar  valves  in  the  gate 
recess  4^  feet  in  diameter.    In  the  upper  gate  the  valves  were  omitted,  as  the  lock 
was  filled  through  fourteen  valves  4^  feet  in  diameter,  located  in  the  lock  walls.     In 
the  new  gates  a  Pratt  truss  is  used,  arranged  in  general  design  the  same  as  the  old 
one:  flanged  wheels  are  used,  and  the  lateral  movement  of  2  inches  to  avoid  friction 
of  tlie  seats  is  provided  for  by  suspending  the  gate  from  each  axle  bearing  by  a  pen- 
dulum, on  which  the  gate  hangs.    When  the  pressure  of  water  is  on  the  gate  it 
swings  2  inches  up  to  its  seat,  and  when  in  quiescence  the  pendulums  assume  the  per- 
pendicular; the  gate  seat  in  this  position  stands  2  inches  away  from  the  track. 
These  gates  have  fourteen  rectangular  valves,  3  by  6  feet,  hung  vertically  and  hinged 
at  the  top,  operated  by  suitable  mechanism.    They  give  a  largely  increased  capacity, 
both  for  filling  and  discharging  the  lock.    These  gates  were  put  in  operation  on  the 
11th  of  Jnne,  and  so  far  as  can  be  judged  in  so  short  a  time  they  work  very  satis- 
factorily.   The  now  gates  were  built  by  Mr.  John  P.  McGuire,  of  Cleveland,  Ohio, 
under  contract  dated  Jnly  28, 1896.    They  were  erected  on  the  gate-recess  walls,  and 
lowered  to  their  tracks,  a  distance  of  19  feet,  by  the  erection  of  false  work.    Four- 
teen long  screws,  26  feet  long,  If  inches  diameter,  were  nsed,  each  being  operated 
by  two  men  on  long  wrenches.    With  the  gate  suspended  on  the  screws  it  was  landed 
on  the  tracks  without  any  change  of  rigging,  all  the  screws  being  moved  simultan- 
eously.   It  required  one  and  one-half  days  to  lower  each  gate  to  the  tracks. 

Lock-gate  tracks. — The  tracks  of  the  old  lock  gates,  as  well  as  the  gates,  were  in 
very  bad  condition,  requiring  renewal.  The  change  in  design  of  the  substructure 
of  the  new  gate  required  a  different  desi^  for  the  tracks,  adapted  to  the  changed 
form  of  wheel.  Tne  new  tracks  were  included  in  the  contract  of  Mr.  John  P. 
McGuire,  the  contractor  for  the  lock  gates.  The  terms  of  the  contract  required  the 
tracks  to  be  delivered  at  the  site  of  the  dam.  They  were  placed  in  position  by  the 
United  States.  The  putting  in  place  of  the  new  tracks  began  December  16, 1896, 
but  by  the  frequent  interruptions  by  high  water  and  cold  weather  we  did  not  com- 
plete the  work  until  the  2d  of  June,  having  but  forty  usefiil  working  days. 

Movable  dam. — The  Chanoine  dam  has  been  in  good  condition  during  the  year;  no 
repairs  were  necessary,  and  there  were  no  delays  to  navigation  l^om  any  cause  in 
connection  therewith. 

Upper  guiding  ori&.— The  gradual  wearing  away  of  this  crib  is  going  on,  caused  by 
the  decay  of  the  exposed  timber.  No  attempt  has  been  made  to  repair  this  work, 
as  nothing  short  of  an  entire  renewal  would  justify  any  expenditure. 
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Eiver-gange  reports, — The  Tiver-sauge  reports  continue  to  be  received  in  the  morn- 
ing from  the  United  States  Weather  Bureau  from  all  the  principal  tributaries  above 
the  dam  and  in  the  evening  from  special  observers  under  our  direction,  who»  in  case 
of  sudden  rises,  send  warnings  every  hour. 

Natural  gas, — Our  supply  of  natural  gas  for  fuel  and  light  is  still  received  fi*om  the 
Bellevue  and  Glenfield  Natural  Gas  Company,  at  the  same  rate  as  paid  for  several 
years. 

Maneuvers  of  the  dam, — The  dam  was  down  at  the  beginning  of  the  fiscal  year,  was 
raised  July  2,  lowered  July  16, 1896;  raised  August  18,  lowerea  September  30;  raised 
October  9,  lowered  October  15;  raised  October  31,  lowered  November  6, 1896;  raised 
June  12,  1897. 

Duration  in  days  of  the  various  stages  of  water  in  the  Ohio  Eiver  at  the  Davis  Island  Dam 
for  nine  years  ending  December  SI,  1896, 


1888. 

1889. 

1880. 

Month. 

Under 
8  feet. 

a  feet 
and 
over. 

6  feet 
and 
over. 

Under 
8  feet. 

3  feet 
and 
over. 

6  feet 
and 
over. 

Under 
8  feet. 

3  feet 
and 
over. 

6  feet 
and 
over. 

Janiiiiry 

1 

30 
29 
31 
30 
31 
29 
28 
18 
29 
30 
80 
31 

19 
26 
29 
25 
18 
2 
8 
6 
0 
23 
26 
18 

5* 

18 

e 

31 
28 
31 
80 
81 
80 
31 
26 
12 
25 
30 
31 

80 
13 
29 
25 
21 
80 
13 
2 

ii* 

13 

31 
28 
31 
80 
31 
80 
17 
18 
30 
31 
30 
31 

31 

Foljruftry    .  ......■••••..■ 

28 

March 

31 

April 

26 

May 

81 

—"J  ---.. 

Juno  .>•■..  ........••...•.• 

1 

3 

13 

1 
1 

30 

July 

1 

AuiFiint    - 

9. 

September 

21- 

October 

8 
80 
31 

31 

TTnvAmlMr 

29 

I>ecember 

17- 

Xear 

20 

846 

201 

29 

336 

227 

27 

338 

285 

1891. 

1892. 

1893. 

Month. 

Under 
3  feet. 

3  feet 
and 
over. 

6  feet 
and- 
over. 

Under 
3  feet. 

8  feet 
and 
over. 

6  feet 
and 
over. 

Under 
3  feet. 

3  feet 
and 
over. 

6  feet 
and 
over. 

Jainmry      

31 
28 
31 
30 
80 
30 
31 
31 
21 
11 
21 
81 

31 
28 
31 
26 

31 
29 
81 
30 
31 
30 
81 
17 
9 

22 
27 
29 
30 
29 
22 
5 

i" 

10 
29 
25 
15 
2 

31 
28 
81 
30 
31 
29 
21 
2 
5 
10 
28 
31 

e 

February. ................. 

28 

March... '... 

81 

Anril 

30 

mK?.;:::::::::::::;::::::: 

1 

81 

Jane 

21 
13 
12 

4 

7" 

29 

14' 

21 
31 

1 

8 

July 

Augnat - 

September 

9 
20 
9 

October    

2 

November 

29 
31 

2 
12 

4 

December       ............  . 

31 

Year 

39 

326 

202 

67 

299 

178 

82 

283 

166 

1894. 

1895. 

1896. 

Month. 

Under 
8  feet. 

3  feet 
and 
over. 

6  feet 
and 
over. 

Under 
8  feet. 

3  feet 
and 
over. 

6  feet 
and 

over. 

Under 
3  feet. 

8  feet 
and 
over. 

6  feet 
and 
over.  • 

Jan  nary 

81 
28 
81 
80 
31 
30 
8 

31 
28 
31 
30 
20 
12 

28* 

7 
28 
25 
81 
19 

4 

81 

28 

31 

80 

31 

7 

24 

8 

5 

28 

31 
29 
31 
80 
31 
30 
31 
27 
9 
31 
30 
31 

12 

February 

29 

March... 

31 
24 

29 

April 

30 

Miy ::;;::.;:;::...:: 

8 

Jnne 



0 

July 

27 
31 
12 
24 

14 

Augnat 



4 
21 

9 

September 

18 
7 

80 
81 

7 

2* 

17 

October 

21 

November 

11 
27 

6 
12 

21 

December 

17 

Year 

94 

270 

178 

132 

238 

95 

25 

841 

196 
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C  C  4. 

MOVABLE  DAMS  IN  OHIO  RIVER. 

At  Lock  and  Dam  No.  6, 30  miles  below  Pittsburg,  operations  for  tbe 
completion  of  the  lock  were  carried  on  by  day  labor  until  early  in 
December,  when  suspended.  Except  as  stated  below,  all  work  required 
to  complete  the  lock  was  finished  at  that  time. 

The  work  done  was  as  follows:  Stone  masonry  was  built  in  each  lock 
wall  for  a  length  of  100  feet  to  close  gaps  left  under  a  former  plan, 
since  altered;  this  completes  the  masonry  work  except  a  small  amount 
at  each  gate  for  operating  machinery.  The  brick  conduit,  for  convey- 
ing pij)e8  from  the  power  house  to  river  wall  of  lock,  was  finished;  tbe 
protection  crib  for  the  lock-filling  valves  was  completed  by  building  60 
feet;  the  corresponding  crib  for  the  discharging  valves  lacks  45  feet  to 
complete;  52  feet  of  the  drift  chute  behind  the  land  wall  was  built, 
completing  that  work;  45  feet  of  the  lower  flushing  conduit  was  con- 
structed, completing  both  conduits;  the  concrete  of  the  guiding  walls 
above  and  below  the  lock  was  finished  to  the  full  height,  and  the  tim- 
ber facing  on  the  upper  wall  built  nearly  up  to  water  level;  the  com- 
pletion of  this  work  and  all  the  facing  for  the  lower  wall  was  prevented 
by  high  water.  A  large  amount  of  dredging  was  done  in  the  lock  and 
its  approaches. 

A  project  for  the  navigable  pass  was  approved  June  10, 1896,  and  in 
July,  1896,  bids  were  invited  for  the  construction  of  a  Ohanoine  mova- 
ble dam,  600  feet  long,  and  a  stone  masonry  pier,  93  feet  long,  to  which 
the  dam  would  be  connected.  All  proposals  received  were  rejected  as 
being  excessive  in  price.  Proposals  were  again  opened  on  March  1, 
1897,  and  the  work  awarded  to  Hulings  Bros.,  of  Pittsburg,  Pa.,  under 
contract  approved  April  29,  1897.  Work  under  this  contract  was 
begun  June  2, 1897. 

The  work  done  during  the  year,  both  by  day  labor  and  contract,  is 
stated  below  in  report  of  Mr.  William  Martin. 

The  commercial  statistics  for  this  work  are  included  in  the  report  on 
the  Ohio  River. 

Under  date  of  June  22, 1897,  a  project  was  submitted  for  closing  the 
gap  of  400  feet,  including  piers,  between  the  navigable  pass  and  the 
abutment  on  the  left  shore,  by  means  of  three  bear-trap  dams,  each  121 
feet  in  length;  an  estimate  was  also  included  for  the  gisrtes,  machinery, 
buildings,  etc.,  to  complete  the  work.    This  project  awaits  approval. 

On  Dams  Nos.  2,  3,  4,  and  5  negotiations  have  been  in  progress 
throughout  the  year  for  acquiring  the  desired  land;  that  for  No.  2  has 
been  purchased,  a  deed  for  one  tract  at  the  site  of  No.  4  has  been  sub- 
mitted to  the  Attorney-General  for  his  action,  and  condemnation 
proceedings  have  been  instituted  for  a  part  of  the  remainder. 

At  the  close  of  the  year  projects,  plans,  and  specifications  for  the 
construction  of  Dams  Nos.  2,  3,  and  4  by  contract  are  being  prepared 
for  early  submission. 

All  work  connected  with  the  movable  dams  is  under  the  supervision 
of  Mr.  William  Martin,  assistant  engineer,  whose  experience  on  the 
Davis  Island  Dam  and  superior  fitness  for  the  work  has  been  of  the 
highest  value. 

The  following  is  a  summary  of  work  done  both  by  day  labor  and 
under  contract. 
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W&rk  by  day  labor, 

LikND  LOCK  WALL. 

Concrete  placed  in  foundation cubic  yards..  40 

Concrete  backing do ... .  287 

AjBhlar  masonry do....  313 

Babble  masonry do 22 

Coping  laid do 59 

Cost  of  material $3,784.83 

Labor 1,828.»2 

Total ! 5,613.75 

PIVRR  LOCK  WALL. 

Concrete  backing cubic  yards..  191 

Asblar  masonry do....  419 

Stone  out  for  voussoirs  and  coping do 96.89 

Coping  laid do  J...  147.50 

Concrete  laid  in  foundation do 111 

Cost  of  material $5,037.24 

lAbor 5,153.10 

Total 10,190.34 

CONDUITS  FOR  PIPES  TO  HYDRAULIC  JACKS. 

Concrete  placed  in  fonndation  across  tbe  lock  cbauiber cubic  yards..  164 

Brick  masonry  laid : do 119 

Linear  feet  completed do 187 

Cost  of  material $1,079.00 

Labor 2,923.77 

Total 4,002.77 

GUIDING  WALLS. 

Excavation  for  lower  wall cubic  yards..  429 

Excavation  for  upper  wall do 231 

Concrete  placed  in  lower  wall do....  450 

Concrete  placed  in  upper  wall do. .. .  1, 940 

Oak  timber  facing  on  upper  and  lower  walls feet  U.M..  86,092 

Cost  of  material $6,164.94 

Labor 5,775.00 

Total 11,939.94 

DRKDGING. 

Approaches  to  lock  cubic  yards..  18,945.4 

Excavated  from  lock  chamber do....  4,107 

Labor $5,266.77 

FLUSHING  CONDUIT  AND  DRIFT  CHUTB. 

Excavation  for  lower  fl nsh ing  conduit  and  drift  chute cubic  yards  • .  428 

Concrete  placed  in  foundation  and  walls do  ....  157 

Brick  masonry  laid do  ....  49 

Cost  of  material $470.00 

Labor 749.71 

Total 1,219.71 
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PROTECTION  CRIBS  IN  FRONT  OF  LOCK  VALVSS. 

White  oak  and  pine  timber  placed  in  orib  struct  are feet  B.  M . .  6, 674 


Cost  of  material $146.83 

Labor 20,69 


Total 167.52 

WORK  UNDKR  CONTRACT. 

The  cost  of  the  work  done  by  Killings  Bros.,  from  June  2  to  30, 1897,  under  contract 
for  Chanoine  Dam  and  pier  was  $5,134.29. 

Money  statement 

July  1,  1896,  balance  unexpended $204,611.88 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 700, 000. 00 


904,611.88 
June  30, 1897,  amount  expended  during  fiscal  year 71, 791. 51 


July  1,  1897,  balance  unexpended 882,820.37 

July  1,  1897,  outstanding  liabilities $4, 684. 45 

July  1, 1897,  amount  covered  by  uncompleted  contracts.    86, 980. 04 

91,664.49 


July  1,  1897,  balance  available 741, 155.  88 


Amount  (estimated)  required  for  completion  of  existing  project 2, 570, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  endipg  June 

30,  1899,  continuing  construction  of  Dams  2, 3, 4,  and  5 500, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appropria- 
tions for  this  work : 

September  19,  1890,  constraction  of  Lock  and  Dam  No.  6 $250,  OOO 

July  13, 1892,  construction  of  Lock  and  Dam  No.  6,  and  purchase  of  land 

for  No.  2 *  100,  OOO 

August  17, 1894,  construction  of  Lock  and  Dam  No.  6 75,  OOO 

March  2, 1895,  construction  of  Lock  and  Dam  No.6 150,000 

June  3, 1896,  construction  of  Lock  and  Dam  No.6 25,000 

June  3, 1896,  construction  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5,  and  pur- 
chase of  land  for  Nos.  3, 4.  and  5 130,000. 

June  4, 1897,  construction  of  Dams  2, 3,  and  4 400,000 

June  4, 1897,  construction  of  Dam  No.  6 300,000 


Total 1,330,000 

June  3, 1896,  authorizes  contracts  for  construction  of  Dams  Nos.  2, 3, 4, 5, 

and  6 2,290,000 

June  4,  1897,  amends  above  in  relation  to  Dams  Nos.  2,  3,  4,  and  5,  and 

authorizes  contracts  for 1,990,000 

*The  bill  provides  that  so  much  of  this  money  as  may  be  necessary  may  be  used  in 
making  survey  for  location  of  Dam  No.  2  and  acquiring  title  to  the  land.  The  sur- 
vey has  been  made  and  the  land  purchased. 

t  The  bill  provides  that  $20,000,  or  so  much  thereof  as  may  be  necessary,  may  be 
used  for  purchase  of  sites  for  Dams  Nos.  3, 4,  and  5,  and,  if  not  sufiicient,  so  much  of 
the  moneys  heretofore  appropriated  for  Dam  No.  6  as  ahall  be  requisite  may  be  used 
for  this  purpose. 
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AhBtraot  of  proposals  for  furnishing  ironwork  for  Movable  Dam  No.  6,  Ohio  Biver, 
received  in  response  to  advertisement  dated  July  IS,  1896,  and  opened  at  Cinoinnati^ 
Ohio,  August  20, 1896,  by  Maj,  W,  H,  Heuer,  Corps  of  Engineers, 

[Price  per  poand.] 


No. 


Name  of  bidder. 


Wrought 
iron,  207,320 

pOQDdii. 


Screw  boltf, 

53,346 

poands.  * 


Driftbolts, 

10,264 

poands. 


Cast  iron, 
2:n,»57 
pounds. 


Total 
amount 
of  bid. 


Jobn  P.  MoGuire 

Scaife  Foundry  and  Machine  Ck>., 
Limited 

Fort  Pitt  Bridge  Works  of  Pittsburg  a 

Pittsburg  Bridge  Co 

Union  Foundry  and  Machine  Co., 
Incorporated 

John  A.  Nichols 

The  Snead  Sl  Co.  Itob  Works,  Incor- 
porated  ■ 

Chas.  B.  Graoey  &Co 

Riter  &,  Conlev 

The  Novelty  Iron  Co 

Thomas  Carlin's  Sous 

The  Hoefinghoff  and  Lane  Foundry 
Co 


f0.044 


.0484 

.0542 
.044 

.0863 

.095 

.059 

.03 

.0612 

.06125 


$0,022 

.0265 

.02125 

.027 

.0250 
.0275 


.0207 
.025 


.031 


$0,019 

.0185 
.0165 
.0215 

.0145 
.0275 

.023 
.0325 
.0257 
.015 
.0179 

.022 


$0.02 

.0188 
.01475 


.0166 
.0172 

.0216 

.029 

.0227 

.02 

.0168 

.0175 


$15,244.24 

20,567.64 
11,706.66 
16,649.45 

16,657.20 
15,020.41 

25,010.58 
28,818.70 
10,500.20 
12.436.62 
18,199.52 

18.769.68 


a  Recommended  for  acceptance. 

Abstract  of  proposals  for  constructing  a  Clianoine  mouable  dam  and  stone-masonry  pier  at 
Lock  ifo.  6,  Ohio  Biver.  received  in  response  to  advertisement  dated  July  IS,  1896,  and 
opened  at  (Cincinnati,  Ohio,  August  20, 1896,  by  MaJ.  W.  H.  Heuer,  Corps  of  Engineers. 


▲rUclea. 


I 


s 

1 


I 


I 


1' 


I 

1^ 


be 


t 


Framing  timber — linear  feet. . 

SheetinK 1,000  feet  B.  M . . 

Coffer  tie  rods pounds . . 

Earth  filling cubic  yards.. 

Common  excavation do. . . . 

Hardpan  excavation do — 

Rock  excavation do. . . 

Temporary  piling,  .linear  feet. . 

Pennaoent  piling do — 

Sheet  piUng . .  .1,000  feet  B.  H. . 

Concrete cubic  yards.. 

Ashlar  masonry do — 

Coping do..., 

Stone  filling do.... 

Timber  in  permanent  construc- 
tion  1,000  feet  B.M.. 

Bolt  holes  in  masonry,  linear 
feet 

Electric  conduit — linear  feet  . 


1.000 

286,100 

47. 200 

10,580 

12,800 


8,200 
18,150 


5,948 
280 
102 

6,200 

892,000 


$0.40 

45.00 

.05 

1.00 

1.50 

2.00 

2.00 

.70 

.75 

45.00 

7.00 

16.00 

19.00 

2.00 

86.00 

.90 
.50 


I 


$0.85 

40.00 

.05 

2.00, 

1.00 

1.75 

6.00 

.601 

.75 

40.00 

7.00' 

10.00 

20.00 

3.00 

76.00 

.50 


Total  of  bid. 


155,041.00158,122.50 


$0.39 

29.50 

.038 

.45 

.45 

.90 

.90 

.39 

.39 

25.00 

4.99 

19.90 

22.90 

2.10 

59.00 

.25 

.50 


$0.15 

22.00 

.04 

1.00 

1.50 

2.oo! 

2.501 

.25 

.28 

22.00 

5.75, 

a 10. 00 

22.00 

3.00; 

8&00 

.,.1 

.50i 


$0.30 


$0.20 


'^SS 

25.00 
03S 

.90 

.40 

1.25 

.40 

2.00 

.75 

3.00 

2.00 

.30 

.30 

.40 

.50 

80.00 

25.00 

5.00 

5.00 

15.00 

13.50 

27.00 

20.00 

2.75 

2.00 

45.00 

50.00 

.20 

.26 

.40 

.25 

103, 245. 13 


116, 736. 20 115, 606. 60  95, 838. 60 


No  bid  aoceptad. 


aOolitiostoneat$16. 
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Jliiraci  of  proposalt  far  constructing  a  Chanoine  dam  and  $kme-ma8onrif  nier  at  Lock 
No,  6,  Okto  Biver,  received  in  reiponse  to  advertisement  dated  January  t8, 1987 j  and 
opened  at  Cincinnati^  Ohio,  March  J,  1897,  by  Maj.  W.  H,  Heuer,  Corps  of  Engineer: 


Articles. 


Framing  timber linear  feet. . 

Sheeting feet  B.  M. . 

CofiTer  tie  rods ponnds . . 

Eartli  filling cubic  ynrds. . 

Common  excsratlon do ... . 

Hardpan  excavation do — 

Rock  excavati  on do — 

Temporary  piling linear  feet. , 

Permanent  piling do — 

Sheet  piling feetB.M.. 

Concrete onbic  yards.. 

Ashlar  masonry — do — 

Coping do — 

Stone  fllUng do..., 

Timber  in  permanent  construc- 
tion  feet  B.M.. 

Bolt  holes  in  masonxy . .  liDoar  feet. . 

Brick  conduit cubic  yards. . 

Cast-iron  washers nounds . . 

Air  conduit,  4  inches  diameter, 

linear  feet 

Electric  conduit,  8  inches  diameter, 
linear  feet 


Total  amount  of  bid  . 


Quanti- 
ties. 


1,000 
249,880 
67,';«5 

7,417 
19,881 


4,200 
19,890 


5,602 
287 
105 

5.072 

667.148 


44 

11,  MO 

624 
600 


1 John 

J.  Ship- 


$0.30 

30.00 

.04 

1.60 

.80 

3.50 

4.00 

.30 

.80 

80.00 

4.90 

15.00 

25.00 

2.00 

80.00 
.25 

20.00 
.03 


.80 


2.— Chris< 
tie  d&  Lowe. 


$0.24 

40.00 

.04 

.24 

.50 

2.00 

8.50 

.26 

.42 

40.00 

4.00 

12.00 

17.60 

2.05 

51.00 

.86 

9.00 

.08 

.80 

.25 


108,044.99  1101,782.77 


3.-Jutte 

Sl  Foley 

Co. 


$0.80 

26.00 

.06 

.90 

1.25 

2.00 

8.00 

.80 

.40 

30.00 

5lOO 

15.00 

27.00 

2.75 

46.00 
.20 

15.00 
.03 

.50 

.40 


4.— Sturm 
4t  Cramer. 


$0.15 

22.00 

.06 

.60 

.60 

1.26 

2.60 

.60 

.60 

60  00 

4.70 

10.00 

12.00 

2.60 

46.00 

.50 

&00 

.04 

.60 

.40 


127,286.86  106,992.14 


6.— C.I. 

lfcI>on- 

Aid. 


$d.35 

35.00 

.05 

.96 

.80 

X.SO 

5.60 

.«0 

.70 

85.60 

6.50 

12.00 

18.00 

2.75 

60.00 

.76 

9.00 

.03 

.45 

.35 


136,478.23 


Articles. 


Framing  timber linear  feet . . 

Sheeting feetB.M.. 

ColTer  tie  rods pounds.. 

Earth  filling cubic  yards. . 

Common  excayation do 

Hardpan  excavation do . . 

Rock  excavation do.. 

Temporary  piling linear  feet. . 

Permanent  piling do 

Sheet  piling.: feetB.M.. 

Concrete cubic  yards. . 

Ashlar  masonry do. . . . 

Coping do 

Stonelllling do.... 

Timber  in    permanent  construo- 

tion feetB.M.. 

Bolt  holes  in  masonry . .  linear  feet. . 

Brick  conduit cubic  yards. . 

Cast-iron  washera pounds . . 

Air  conduit,  4   inches  diameter, 

lin  ear  feet 

Electric  conduit,  3  inches  diameter. 

linear  feet 

Total  amount  of  bid 


6.— Gus- 
tavo Kanf- 


$0.30 

44.00 

.05 

.75 

.75 

2.00 

8.00 

.40 

.40 

40.00 

8.30 

15.00 

30.00 

1.40 

60.00 
.50 

11.00 
.05 

1.40 

1.20 


108,486.62 


7.— Israel  8.--Wm.B, 
v.  Hoag.     Rodgen. 


$0.40 

85.00 

.03 

.95 

1.40 

1.40 

1.40 

.28 

.30 

85.00 

7.00 

18.00 

21.00 

2.47 

70.00 
.35 

15.00 
.05 

.75 

.60 


9.-Hul 
ingsBros.a 


$0.89 

29.50 

.039 

.59 

.49 

.90 

.90 

.39 

.49 

^.90 

4.99 

14.00 

19.90 

2.49 

54.00 
.25 

14.00 
.029 

.79 


10.— Sloan.L     ^.^ 
McHvain  ";7^**' 

Bros.        ^^^K- 


$0,166 
20.50 
.0254 
.66 
.4318 
.75 
1.50 
.86 
.31 
85.00 
3.92 
12.65 
15.75 
2.25 

40.00 

.50 
12.00 

.017 

.528 
.408 


$0.80 

28.74 

.08 

.85 

.86 

.80 

2.50 

.60 

.50 

28.00 

4.14 

12.00 

17.00 

2.00 

40.40 
.20 

12.00 
.025 

.60 

.40 


153,256.05  ,114,719.66  I  90,613.80 


93,805.70 


$0.25 

30.00 

.04 

.75 

1.00 

2.00 

8.00 

.30 

.40 

80.00 

5.00 

18.00 

18.00 

2.10 

50.00 
.20 

14.0$ 
.03 

.30 

.20 


118,480.80 


•  Recommended  for  aoceptanoo. 


lAst  of  contracts  in  force  during  the  fiscal  year  ending  June  SO,  1897. 

Iron  work  for  Dam  No.  6 :  Fort  Pitt  Bridge  Works  of  Pittsburg,  Pa. ;  September  2, 
1896;  approved  October  6, 1896;  commence  as  soon  as  possible  after  notification  of 
approval  of  contract;  complete  delivery  under  first  payment  by  November  1, 1896; 
all  other  parts  by  December  1, 1896.  The  deliveries  have  been  completed  and  pay- 
ment made  to  contractors. 

Construction  of  Chanoine  Movable  Dam  No.  6  and  stone  masonry  pier:  Hulings 
Bros. ;  March  19,  1897;  approved  April  29, 1897;  commence  work  by  ordering  mate- 
rial within  twenty  ^ftys  after  receipt  of  notification  of  approval  of  contract;  com- 
plete December  1,  1897.    Work  now  in  progress. 
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[Extract  from  report  of  Mr.  William  Martin.] 

This  work  has  heretofore  been  performed  by  the  day-labor  system.  Under  the 
present  project  the  stone  masonry  of  the  lock  is  practically  completed;  the  follow- 
ing work  has  vet  to  be  built  and  put  in:  The  lock  gates  and  operating  machinery, 
poiree  dams  for  nnwatering  the  gate  recesses  in  case  of  repairs,  and  iinishing  the 
timber  facing  of  the  gmding  walls.  The  lock  gates  and  operating  machinery  need 
not  be  built  until  the  completion  of  the  dam.  The  river  and  harbor  act  of  June  3, 
1896,  directs  that  the  remainder  of  the  project  be  contracted  for.  In  accordance 
therewith  a  contract  for  the  construction  of  the  navigable  pass,  having  a  width  of 
600  feet,  has  been  entered  into  with  Messrs.  Hulings  Bros.,  of  PittHburg,  Pa.,  dated 
March  19,  1897.  The  contractors  began  work  on  the  2d  of  June.  At  the  close  of  the 
last  fiscal  year  the  following  work  remained  to  be  done  to  complete  the  lock  so  far 
as  practicable  to  prepare  it  for  the  lock  gates  and  operating  machinery :  Completing 
the  gaps  in  the  masonry  of  the  river  and  land  lock  walls,  the  brick  conduit  extend- 
ing from  the  power  house  to  the  river  lock  wall,  the  protection  cribs  in  front  of  the 
lock  filling  and  discharging  valves,  the  drift  chute  and  flushing  conduit  at  the  lower 
end  of  the  lock,  and  the  guiding  walls  above  and  below  the  lock. 

Masonry  of  lock  tvalh, — A  gap  about  100  feet  long  was  left  in  the  masonry  at  the 
center  of  the  lock  walls,  designed  to  conform  to  a  former  project  now  abandoned. 
This  masonry  was  completed,  which  included  all  the  masonry  of  the  lock,  except  a 
small  quantity  at  each  lock  gate  at  the  proposed  location  of  the  operating  machinery, 
which  can  not  be  done  untilthe  machinery  is  ready  to  place  in  position. 

Bfick  conduit — The  brick  conduit  designed  to  convey  the  pipes  from  the  accumu- 
lator in  the  power  house  to  the  hydraulic  jacks  in  the  river  lock  wall  was  partially 
built  last  year;  during  the  vear  it  was  completed.  It  is  5  feet  circular  diameter, 
having  a  total  length  of  228  leet. 

Protection  cribe, — At  the  end  of  la«t  year  the  protection  crib  in  the  lock  in  front  of 
the  lock-filling  valves  lacked  60  feet  of  completion ;  this  has  been  finished  during  the 
year.  The  crib  outside  the  river  look  wall  in  front  of  the  lock-discharging  valves 
lacks  45  feet  to  complete.  The  portion  of  this  crib  built  was  done  at  the  lowest  stage 
of  water  by  throwing  up  an  embankment  to  serve  as  a  cofferdam;  the  river  became 
too  high  before  it  could  be  finished,  and  it  was  also  postponed  for  the  reason  that  a 
portion  of  it  comes  beneath  the  existing  cofferdam.  This  crib  will  lie  entirely  within 
the  inclosure  of  the  navigable  pass  cofi'erdam,  and  can  be  finished  when  this  coifer 
is  built. 

Drift  chute, — ^This  chute  is  designed  to  carry  driftwood  and  other  debris  from  the 
gate  recesses  to  a  point  110  feet  below  the  lower  lock  gate,  discharging  into  the  lower 
pool  through  the  lower  guiding  wall.  This  chute  has  a  trunk  section  6  feet  wide  and 
6  feet  high,  and  has  a  total  length  of  789  feet;  52  feet  was  built  during  the  year. 

Fluehing  conduits. — There  are  two  flushing  conduits,  one  at  the  rear  of  each  lock- 
gate  recess.  The  upper  one  discharges  into  the  lock  through  the  land-lock  wall  at 
a  point  92  feet  below  the  lock  gate;  the  lower  one  discharges  into  the  lower  pool 
through  the  lower  guiding  wall  92  feet  below  the  lock  gate.  These  conduits  are 
designed  to  flush  out  the  gate  recesses  of  any  debris  that  may  accumulate  which 
would  interfere  with  the  free  movement  of  the  lock  gates.  Both  of  these  conduits 
are  finished;  45  feet  of  the  lower  one  was  finished  during  the  year. 

Guiding  walls, — ^The  guiding  walls  above  and  below  the  lock  are  built  of  concrete 
and  faced  with  white-oak  timi)er,  so  arranged  by  bolt  fastenings  that  the  timber  can 
be  removed  at  any  time  should  it  be  broken  or  decayed.  The  concrete  work  of  these 
walls  was  built  the  full  height  in  the  fall  and  winter  of  1896.  The  timber  facing  of 
the  upper  wall  was  completed  except  5  feet  at  the  water  level ;  we  failed  to  complete 
this  on  account  of  the  staj^e  of  water.  None  of  the  timber  work  on  the  low  level  of 
the  lower  wall  was  done  for  the  same  reason.  This  timber  is  all  on  hand  ready  for 
putting  on  as  soon  as  opportunity  ofiers. 


C  C5. 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  this  work: 

Act  of  August  11, 1888 $102,000 

At  the  beginning  of  the  year  the  only  unfinished  work  on  this 
improvement  was  the  completion  of  the  ice  harbor  at  mouth  of  Mus- 
kingum, for  which  the  river  and  harbor  act  of  August  17, 1894.  had 
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provided  the  necessary  funds  from  tbe  balance  remaining  to  the  credit 
of  this  appropriation.  (See  Annual  Report,  1896,  part  4,  pp.  2103-2105.) 
The  completion  of  the  ice  harbor  comprised  new  middle  gates  for  tbe 
lock,  the  building  of  a  dwelling  for  the  lock  keeper,  and  the  renovation 
of  the  grounds  about  the  lock. 

The  gates  were  put  in  place  and  are  in  successful  operation,  but  the 
construction  of  the  lock-keeper's  dwelling  is  necessarily  postponed 
awaiting  the  acquisition  by  the  United  States  of  the  required  land  at 
Marietta,  which  is  still  pending. 

Commercial  statistics  relating  to  the  Muskingum  are  appended  to  the 
report  on  operating  and  care  of  the  locks  and  dams. 

The  work  is  under  the  supervision  of  Mr.  Edmund  Moeser,  assistant 
engineer,  who  has  performed  his  duties  in  a  thoroughly  commendable 
manner. 

Money  statement 

July  1,  1896,  balance  nnexpended $7,752.01 

June  30,  1897,  amount  expended  during  fiscal  year 2, 131. 58 

July  1, 1897,  balance  unexpended 5,620.43 

July  1, 1897,  outstanding  liabilitiea 2.25 

July  1, 1897,  balance  available 5,618.18 


[Extract  from  report  of  Mr.  Sdmnnd  Moeser.] 

The  work  carried  on  for  improvinff  Muskingum  River,  Ohio,  was  for  completion 
of  the  ice  harbor  lock  at  moutli  of  Muskingum,  under  a  provision  of  the  river  and 
harbor  act  of  August  17, 1894,  which  diverted  to  the  ice  harbor  work  a  part  of  the 
unexpended  balance  of  tbe  appropriation  for  improving  Muskingum  River. 

At  the  close  of  the  last  fiscal  year  the  project  for  the  completion  of  this  work  had 
been  accomplished,  except  that  part  relating  to  construction  of  middle  gates  and 
their  equipment;  erection  of  a  house  for  the  lock  master;  and  placing  in  presentable 
condition  the  grounds  adjacent  to  the  lock. 

The  new  miadle  gates  were  finished  and  placed  in  position  October  21,  1896,  since 
which  date  they  have  been  successfully  operated.  These  gat-es  are  designed  for  use 
when  one-half  of  the  lock  is  sufficient  for  passing  craft;  since  their  completion 
lockings  of  the  ordinary  commerce  at  this  place  have  been  much  more  rapid. 

After  the  gates  were  hung  in  positiom,  mud  valves  were  placed  in  both  middle-gate 
recesses,  for  use  in  flushing  out  the  sedimentary  deposit;  the  machines  for  operating 
the  gates  were  put  in  place;  and  concrete  additions  were  built  to  coping  of  both 
walls,  to  obtain  the  additional  area  required  for  operating  the  machines. 

The  United  States  having  as  yet  not  been  able  to  acquire  title  to  the  ground  upon 
which  it  is  proposed  to  build  the  lock-master's  house,  this  matter,  as  well  as  the 
improvement  of  the  grounds  at  lock,  has  been  again  postponed. 

The  following  expenditures  were  incurred  during  the  year: 

Metal  work  for  middle  gates $1,229.34 

Hand  rails,  bolts,  nails,  and  lumber 44.33 

Freight  and  traveling  expenses 24.70 

Services 703.71 

Total 2,002.08 


C  C  6. 


OPERATING  AND  CARE  OP  LOCKS  AND  DAMS  ON  MUSKINGUM  RIVER, 

OHIO. 

A  statement  of  the  extent,  original  cost,  etc.^  of  the  works  embraoed 
under  this  title  is  given  in  the  summary. 

The  only  interruptions  to  the  operation  of  the  10  locks  throughout 
the  year  were  those  caused  by  ice  closing  the  river  for  fourteen  days 
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in  January  and  February,  1897,  and  by  the  accident  to  the  floor  in 
the  chamber  of  Lock  No.  1  at  Marietta,  by  which  communication  be- 
tween the  Ohio  and  Muskiugum  was  suspended  for  twenty  nine  days 
in  September  and  October  of  1896.  This  delay  was  unimportant,  as 
the  lock  was  practically  inaccessible  at  that  time  on  account  of  low 
water  in  the  Obio.  Incidental  repairs  were  made  as  required,  and, 
with  a  few  exceptions,  all  the  work  proposed  was  finished. 

The  principal  operations  during  the  year  were  as  follows: 

Lock  and  Bam  No.  1. — Eepaired  floor  of  lock  chamber;  made  minor 
repairs  to  gate  machinery;  repaired  and  repainted  lock-master's 
dwelling. 

Lock  and  Dam  No.  2. — Kepointed  1,163  square  feet  of  lock  masonry; 
made  minor  repairs  to  gate  machinery;  repainted  lock-master's  dwell- 
ing, storehouse,  and  lock  gates. 

Lock  and  Dam  No.  3. — Rebuilt  protection  crib;  repaired  breach  in 
embankment  behind  right  abutment;  repainted  storehouse. 

Lock  and  Dam  No.  4. — Eepaired  head  gates  and  conduit  to  mill  race, 
and  right  abutment  of  dam ;  refilled  embankment  behind  right  abut- 
ment; lock  gates  and  storehouse  repainted. 

Lock  and  Dam  No.  5. — Rebuilt  the  rear  of  the  lock-master's  house, 
completing  the  structure. 

Lock  and  Dam  No.  6. — Substructure  of  guide  crib  below  land  wall  of 
lock  rebuilt  for  a  length  of  195  feet. 

Lock  and  Dam  No.  7. — Excessive  leakage  and  threatened  break  through 
embankment  behind  right  abutment  was  remedied  by  the  free  use  of 
concrete  and  rubble  stone;  an  extensive  fill  of  sand  and  gravel  was 
made  at  upper  end  of  abutment;  an  earth  embankment  70  feet  long, 
paved  with  stone,  was  built  to  prevent  overflow  of  canal. 

Lock  and  Dam  No.  8. — Threatened  collapse  of  crib  extension  below 
right  abutment,  by  undermining,  was  averted  by  an  extensive  fiU  of 
large  stone;  lock  walls  repaired;  lock-master's  dwelling  repainted. 

Lock  and  Dam  No.  9. — Rebuilt  top  of  dam  next  to  lock  for  a  length 
of  162  feet;  minor  repairs  to  machinery;  repainted  lock  office. 

Lock  and  Dam  No.  10. — Repointed  8,421  squaie  feet  of  lock  walls  and 
renewed  364  feet  of  coping;  placed  new  machines  for  operating  upper 
gates;  repaired  apron  and  second  step  of  dam;  repainted  storehouse 
and  lock  gates. 

Besides  the  work  mentioned  above,  frequent  freshets  during  the 
year  necessitated  much  cleaning  of  sediment  from  the  lock  walls  and 
machinery. 

As  far  as  the  conditions  will  justify,  all  repairs  are  made  with  a  view 
to  permanence  and  stability,  but  as  most  of  the  structures  were  in  bad 
condition  when  received  from  the  State  some  work  of  renovation  is  con- 
stantly demanded. 

Good  service  has  been  rendered  by  tbe  U.  S.  dredge  Malta  and  U.  S. 
towboat  Vega;  machinery  of  both  boats  was  repaired;  tbe  hull  of  tbe 
floating  pile  driver  will  be  rebuilt. 

Under  authority  of  the  Secretary  of  War  the  old  wooden  draw  in  the 
bridge  of  the  Cincinnati  and  Muskingum  Valley  Railway  Company  has 
been  replaced  by  an  iron  structure. 

The  work  on  the  Muskingum  River  is  under  the  excellent  supervision 
of  Mr.  Edmund  Moeser,  assistant  engineer. 
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Detailed  atatemefU  of  expenses  incurred  on  Muskingum  Biver,  under  the  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation,  for  the  fiscal  year  ending 
June  30,  1897. 

GENBBAL  ADMINISTBATION. 


Salaries. 

Plant. 

Repair 

of  build 

ing«. 

Snp- 
pUes. 

Trans- 
por- 
tation. 

Hiscel- 
lane- 
oas. 

Month. 

Office 
force. 

Look  mas 
ter«,  bridge 
tender, 
gauge 
reader,  and 
watchman. 

First 
cost. 

Repairs. 

ToteL 

Jnlv... 

$515.00 
500.00 
475.00 
415.00 
570.00 
345.00 
545.00 
795.00 
470.00 
345.00 
470.00 
345.00 

$645. 00 
645.00 
644.50 
634.64 
633.20 
634.04 
646.09 
645.00 
645.00 
645.00 
645.00 
646.00 

*$i6.'45' 

55.46 

6.00 

.56 

6.00 

$6.11 

$6.16 

$2.20 

6.05 

1.00 

9.93 

15.68 

18.07 

18.06 

9.35 

10.26 

10.25 

44.94 

$19.19 

■■'i:82' 

"liiii' 

$36.43 
52.62 
72.45 
82.28 
69.06 
37.03 
36.93 
82.68 
84.88 
87.29 
41.18 
37.28 

$1,230.09 
1  219  02 

118.63 

120.91 

3.22 

.90 

170. 76 
26.10 

1,539.71 
1.244.86 

1  281  71 

December 

1 '  045*  00 

January 

February  

March 

1*246.07 

1,  481. 93 

"i5.*80" 

.50 

17.42 

2.75 
4.61 
3.80 
1.02 

42.07 

1  200  50 

Anril 

1*068  04 

^y ;::;;:;:;.: 

1,204.92 
1,097.23 

Jnne ........... 

61.50 

Total 

5,790.00 

7,708.76 

118.28 

261.46 

296.69 

141.77 

25.98 

609.90 

14,855.73 

U.  8.  DREDGE  MALTA. 


Month. 

Salaries. 

Eqnip- 
ment. 

Supplies. 

Repairs. 

Towboat. 

Total. 

July 

$487.22 
502.80 
480. 77 
457. 10 
491.00 
436.60 
136.00 
100. 00 
132. 50 
235.67 
432. 28 
496.84 

$48.67 

$56.15 
20.51 
42.67 
47.50 
2.30 
61.60 

$L95 
37.07 
14.00 

23.  sy 

129.83 
20.36 

$621.00 
698.00 
688.00 
644.00 
676.  OC 
368.00 

$1,214.99 
1,158.88 
1, 144. 34 

Anirnttt    ..  ..  •     .t...  -r-t ..^ 

September 

9.00 
38.55 

October 

1,210.47 
1,197.03 

«m).5o 

Koveniber.  .........  ........a........ 

December 

tTanuary                                  ........... 

130.00 

20.85 
609.40 
89.92 
26.62 
29.63 

120.85 

^farch 

641.90 

Anril     

276  59 

MK^.;;:i:i;;;^!;:^ii;;;"'":'''''i" 

13.00 

8.00 
80.00 

*"652.'o6' 

479.90 

June 

1, 158. 47 

Total  .-..t 

4,388.78 

109.22 

318.63 

852.45 

3,966.00 

9,626.08 

tt.  S.  STEAMER  VEGA. 


Month. 


Salaries. 


Equip- 
ment. 


Supplies. 


R«pairs. 


Total. 


July 

August — 
September. 
October  ... 
November. 
December  . 
January... 
February.. 

Marcli 

April 

May 

June 

Total 


$360.38 

360.50 

342.50 

327.50 

359.90 

268.25 

00  00 

60.00 

60.00 

158.35 

282.50 

301.90 


2.941.78 


$1.66 
3.05 
2.83 


7.00 


$25.59 
29.74 
27.85 
85.04 
17.46 
14.40 


24.24 
4.12 
5.00 

27.00 


14.44 


209.94 


$1.50 


39.87 
3.15 
5.00 


49.02 


$887.53 

308.29 

874.18 

362.54 

877.30 

282.66 

60.00 

60.00 

84.24 

208.84 

290.05 

383.90 


3, 216. 18 
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DHailed  Btatemeut  of  expense  incurred  on  Mmkingum  Biverf  etc. — ContiDued. 
LOCK  AND  BAM  NO.  1. 


Month. 

Labor. 

Material. 

Supplies. 

Hire  of 
plant. 

Total. 

July 

$44.31 
66.78 

425.48 
45.06 
57.18 
4.80 
11.52 
26.64 

$44.81 
83  16 

Augast 

$16.38 
151.74 
44.86 

Seplomber 

$23.66 
3.00 
22.55 

600  22 

October 

02.02 

Novemlier 

79  73 

December 

4.80 

T'^ftbnmry .--t ..     , ..,,.  r-r.... 

$7.50 
2.13 
2.62 

10  03 

March... 

28  77 

April 

2.62 

mK^:::::.:":::::.:::::::::::"":::::::::::. 

18.02 

18  03 

Jane 

5.72 

5  72 

z 

Total 

700.60 

212.08 

17.07 

48.55 

080.10 

LOCK  AND  DAM  NO.  3. 


July 

$8.64 
65.16 
02.28 

5.76 
17.28 
43.20 
14,04 

8.16 

1 

65  16 

September 

1 

October 

$24,35  j 

116.63 

February 

5  76 

March... 

1 

17  28 

April 

43.20 

May 

14  04 

June 

8.16 

Total 

254.52 

24.36  1 

278  87 

LOCK  AND  DAM  NO.  8. 


July 

$80.04 
184.48 

$12.82 
25.00 
06.20 

$03.26 
200  48 

August 

September 

95.20 

October 

^.64   

4  64 

November 

62.01 

68.53 

130. 67 

May 

4.04  1 

4.04 

June 

5.50 

4.24 

0  74 

Total 

832.06 

201.05 

12.02  ! 

546.03 

1     • 

LOC^  AND  DAM  NO.  4. 


July 

$14. 40 
18.90 
18.00 
64.20 
10.80 
10.08 
6.12 
5.76 
80.46 

$14. 40 
18  00 

August .  .  ....         

October 

18.00 

Noyflm  ber 

$68.63 

$4.64 

137. 37 

February ■. r -,---, .,-- 

10.80 

March..        

10.98 

April 

6.12 

May.::::;::;:::;;::::::;:::::::;:::::;:;::::;: 

5.76 

Juil4 .,.........,.., T.. 

141.63 

221.00 

Total 

288.62 

210.06 

4.64 

453.32 

LOCK  AND  DAM  NO.  6. 


August..      . ...... 

$5.04 
0&60 
53.56 
47.90 
4.82 

$5.04 

September 

98.60 

October 

63.56 

Norember 

47.00 

February 

4.32 

Total 

210.41 

210.41 
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Detailed  statement  of  expense  incurred  on  Muskingum  JRiver,  etc, — Continued. 
LOCK  AND  DAM  NO.  «. 


Aagnst  ... 
September  . 

October 

Noveoiber. , 

Total, 


12. 88 
167. 67 
138.24 
114. 67 


423.36 


$25.00 
190.40 


68.53 


283.93 


$2.00 
JO.  00 


12.00 


$27.88 
300.07 
148.24 
183.10 


719.29 


LOCK  AND  DAM  NO.  7. 


Jnly 

$39.43 

$39.48 
4  68 

SeDtember      ......  .   .     ...................... 

$4.68 

October 

20. 52 

6.48 

40.86 

74.11 

20.88 

1.08 

38.24 

244.44 

$44.23 

64  75 

November 

6  48 

December ..................................... 

6.78 

47  64 

jFebrnary 

74  11 

March... ,. 

20.88 

April • 

1  08 

May 

38.24 

•r*"J " ""• 

June 

43.16 



287.60 

Total 

486.09 

87.39 

1L46 

584.94 

LOCK  AND  DAM  NO.  8. 


Jnly 

Aagnst — 
September. 
October  ... 
NoTember . 
December  . 
February.. 

March 

April 

May 

Jane 

Total 


$7.92 
22.32 
13.32 
37.62 
32.94 
56.52 
7.56 
23.58 
60.16 
53.08 
31.80 


337.78 


$0.25 
21.50 
50.00 
16.85 


46.80 
'529.' 26 


664.65 


$4.32 


U.88 


16.20 


$7.92 
22.32 
13.57 
59.12 
82.94 
77.60 
7.56 
23.58 

108.84 
53.98 

561.11 


1,018.63 


LOCK  AND  DAM  NO.  9. 


July 

August 

September. 
October  ... 
November . 
December  . 
March 

Total 


$1.44 
45.90 
643.42 
43.92 
70.74 
25.02 
12.06 


842.50 


$80.25 

433.18 

2.85 

57.91 


524.19 


$4.00 
10.00 


14.00 


$1.44 
76.15 
1,080.60 
58.77 
128.66 
25.02 
12.06 


1,380.69 


LOCK  AND  DAM  NO.  10. 


July 

AnguBt.... 
September. 
October  ... 
December  . 
February... 

March 

April 

May 

June 


Total. 


$116.32 

555.68 

237. 42 

129. 52 

4.50 

7.92 

19.26 

23.76 

56.88 


1,151.26 


$L15 
288.84 
762.87 
504.10 
852.97 


314.40 


2,724.38 


$3.18    

3.0U  I        $4.00 
'        10.00 


4.24  ' 


10.42  1        14.00 


$L15 

408.34 

1, 323. 55 

751.62 

982.49 

4.50 

7.92 

23.50 

23.76 

371.28 


8,900.01 
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Tw  oofM<f*ttcKoii  of  pivot  pier  of  Buliimore  and  Ohio  Souihwe$tern  Bailteay  Bridge  at 

Marietta,  Ohio. 


Month. 


August.... 
January . . . 

Total 


Material. 


191.80 
52.70 


144.50 


8UMMART. 


General  admi nistratioD $14, 855. 73 

U.  8.  dredge  Malta 9, 625. 08 

U.S.steamer  Vega 8,215.18 


Lock  and  Dam  No.  1 
Look  and  Dam  No.  2 
Lock  and  Dam  No.  3 
Look  and  Dam  No.  4 
Lock  and  Dam  No.  5 
Lock  and  Dam  No.  6 


980.19 
278.87 
546.93 
458.82 
210. 41 
719.29 


Lock  and  Dam  No.  7 $584.94 

Lock  and  Dam  No.  8 1, 018. 63 

Look  and  Dam  No.  9 1, 380. 69 

Lock  and  Dam  No  10 3,900.01 

Pier  of  Baltimore   and   Ohio 

Sonthwestern   Railway 

Bridge  at  Marietta,  Ob  io . . . .  144. 50 

37,913.77 


The  following  is  a  statement  of  the  amonnts  and  dates  of  all  appropriations  and 
allotments  for  this  work : 


Angnst    5,  1886    (appropri- 
ated)   $20,000.00 

Jnly  21, 1887  (allotted) 190, 000. 00 

August  13, 1888  (allotted) . . .  177, 623. 00 

Jnly  1, 1889  (allotted) 232,060.00 

Jnly  19, 1890  (allotted) 195, 665. 00 

May  28, 1891  (allotted) 20, 000. 00 

July  8, 1891  (allotted) 155, 200. 00 

November  9, 1891  (allotted) . .  39, 980. 00 

November  24, 1891  (allotted) .  1, 200. 00 


December  9, 1891  (allotted) .  $1, 200. 00 

January  5, 1892  (allotted) . .  12, 241. 54 

August  8, 1892  (allotted) ...  42, 919. 47 

July  22, 1898  (allotted) 52, 745. 36 

July  25, 1894  (allotted) 47, 157. 66 

Jnly  12, 1895  (allotted) 29, 971. 20 

July  24, 1896  (allotted) 41, 337. 10 ; 

Total 1,259,320.33 


Special  xvorJe  aathoriged  by  act  of  Congreee, 

March  21, 1895  (allotted),  protection  wall  at  Zanesville $1,651. 00 

June  17, 1895  (allotted),  pier  of  railroad  bridge  at  Marietta 10, 449. 60 

June  17, 1895  (allotted),  pier  of  county  bridge  at  Taylorsv ille 5, 834. 20 

Total 17,934.80 

Detailed  atatement  and  coet  of  dredgina  on  the  Mu$kingum  iZirer,  under  the  anpropriatioH 
for  operating  and  care  of  canaU  andotker  works  of  navigation,  for  the  fiscal  year  ending 
June  SO,  1897. 


Date. 


Locality 


Material  excayatod. 


Total 
cost. 


July. 


August.. 


Marietta,  Ohio.. 

do 

....do 

Lowell,  Ohio.... 

-...do , 

Marietta,  Ohio. 
do 


September. 


.....do 

.....do 

Devols  Dam,  Ohio. 

Lowell,  Ohio 

Marietta,  Ohio 

do , 

do 


.do. 
.do. 
.do. 


BNO  97 149 


1,000  yarda  crayel,  sand,  and  mud,  at  12  oenta. 

82  round  pilefl,  at  $2 , 

16slieetpUee,at$l 

8,360  yards  gravel  sand,  and  mud,  at  12  cents 

Itree 

8,440  Tarda  grarel,  sand,  and  mud,  at  10  cents. 

140  pQing,  ja$2.10 

88  yards  stone,  at  80  oente 

8  logs,  at  $1 

Itree 

1,920  yards  gravel,  at  10  cents 

4,270  yards  gravel,  sand,  and  mad,  at  9  cents. 
4,685  yards  gravel,  sand,  and  mud,  at  11  cents. 

12  piling,  at  $2 

86  sheet  piling,  at  $1 

6  yards  stone,  at  60  cents 

6  logs,  at  81 

2  snags,  at  88.841 

0,080  yards  gravel,  at  11  cents 


$120.00 

64.00 

16.00 

1,008.20 

11.79 

244.00 

294.00 

80.40 

aoo 

5.68 

192.00 

384. 30 ; 

509.85! 

24.00 

36.00 

3.00 

6.00 

6.60 

558.80 
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Detailed  etaUmeni  and  cost  of  dredging  on  the  Muekingum  River,  ete. — Continaed. 


Date. 


October. . 


November . 


December. 


January . . 
February . 

March 

April 

May 


Jane. . 


Locality. 


DevoUDaro.  Ohio 

Beyerly.Ohio 

do. 

do 

Baldwins  Ripple, Ohio 

do 

Stockport,  Ohio 

McConneUville,  Ohio. 

do 

do 

Eagleport,  Ohio 

Qaysport,  Ohio 

do 

TaylorsTille, Ohio  .... 

do 

do 

Zanesville,  Ohio 

do 


J. 


Lowell,  Ohio 

....do 

Tayloraville,  Ohio  . 

....do 

....do 

....do 


Material  excavated. 


3,180  yards  gravel,  sand,  and  mad,  at?  cents.. 

1,200  yards  mnd  and  sand,  at  6  cents 

9  logs,  at  60  cents 

1  stump. 


7,735  yards  cravel,  at  10  cents , 

2  snags,  at  $10 

800  yards  sand,  at  5  cents 

1,400  yards  mud,  at  5  cents 

2,718  yards  gravel,  sand,  and  mud,  at  9  cents. . .. 

2  snags,  at  $7.50 

2,020  yards  gravel,  sand,  and  mad,  at  10  cents . . 
7,032  yards  gravel,  sand,  and  mud,  at  7  cents ... 

Itree 

2,400  yards  gravel,  sand,  and  mad,  at  10  cents. . 
2,800  yards  gravel,  sand, and  mad,  at  15  cents... 

100  linear  feet  guiding  crib,  at  99  cents 

1,640  yards  sand  and  mod,  at  10  cents 

1,850^  yards  gravel,  sand,  and  mad,  at  11  cents. 

For  watchman  and  repairs 

.....do 

do 

do 

do 

5, 195  yards  gravel,  sand,  and  mud,  at  3  cents. .. . 

1  log: 

21,9dO  yards  gravel,  sand,  and  mud,  at  5  cents . . 

30  snags,  at  H. 60 

1  pair  old  lock  gates 

1  piece  dam 


Total 9,625.08 


Total 
cost. 


$219.10 

75.60 

4.50 

7.77 

773.50 

20.00 

40.00 

70.00 

244.62 

15.00 

202.00 

492.24 

8.77 

240.00 

420.00 

99.00 

164.00 

208.56 

136.00 

120.85 

641.90 

275.59 

823.27 

155.85 

.78 

1,097.60 

45.00 

4.60 

11.37 


Muskingum  River  leasee, 
TEAR  ENDING  APRIL  30,  1897. 


Dam  No.  1,  Marietta 

Dam  No.  2,  DevolH 

Dam  No.  3,  Lowell 

Do 

Do 

Do 

Do 

Do 

Dam  No.  4,  Beverly 

Do 

Do 

Do 

Do 

Dam  No.  6,  Stockport 

Dam  No.  7,  McConnellsville 
Dam  No,  9,  Duncans  Falls. . 
Dam  No.  9,  Taylorsville 

Do 

Do 

Dam  No.  10,  Zanesville 

Do 

Do 

Do 

Do 

Do 

Symmes  Creek 


Phoenix  Mill  Co.. 
Gates  Se,  Payne... 

Milton  King , 

F.WUking  &  Co. 
Rechsteiner  Bros. . 
do. 


E.  W.  Spragae. 
George  Rice. 


RobblnsBros 

Langenberg  St  Abrams. 

Mary  L.Bdd win 

D.T.Brown 

Isaac  D.  Spooner 

Schob  A,  Pierrot 

E.M.  Stanberry 

John  Miller 

Frasier^c  Son 

John  P.  ELrier 

Lewis  H.Krier 

John  T.  Drone 

Ed  waid  Johnson 

do 

Muskingum  Coffin  Co.. 
Gary  &  McLaughlin... 

T.  L.  Moorehead 

Jasper  K.  McCann 


-May    1,1873 

May    1,1889 
'May    1,1890 

.....do 

do 

Nov.    1,1892 


2,1879 
1,1889 
1,1889 
1,1890 


Dec. 
Sept. 
May 
May 

do 

.....do 

do 

May  1,1889 
Sept  -,  1839 
Dec.  81,1836 

do 

May  1.1896 
Nov.  1,1896 
May    1,1890 

.....do 

May  1,1889 
May    1,1890 

.....do 

May  1,1893 
May    1,1894 


EiL|iln>»^ 


May  1, 1908 
May  1, 1909 
May     1, 1010 

Do. 

Do. 
Nov.  1,1912 
Dec  15,1909 
Sept.  1,1009 
May  1, 1909 
May    1,1910 

Do. 

Do. 

Do. 
May     1,1909 


May  1,1901 
Nov.  1,1901 
May     1. 1910 

Do. 
May     1, 1909 
May     1. 1010 

Do. 
May     1, 1018 
May    1,1900 


YEAR  ENDING  MAT  81, 1897. 


Dam  No.  10,  Zanesville . 
Do 


John  Blankenbuhler.. 
Frederick  Abel 


Jane  1,1892 
do 


Jane    1,1909 
Do. 
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Water  power,  land,  and  rental. 


Lessee. 


Phoenix  Mill  Co 

Gates  St.  Payne 

Milton  King  a 

F.Wllking&Co 

Reclisteiner  Bros 

Do 

E.W.Sprftgae 

George  Kioe6 , 

Kobbins  Bros,  e 

Lsngenberg  A  Abruns. 

Mary  L.  Baldwin 

D.T.Brownd 

Isiaac  D.  Spooner 

Schob  &  Pierrot 

E.M  Stanberrys 

John  Millers 

Frasier  &Bon« 

JobnP.Krier 

Lewis  H.Erleri 

John  T.Drone 

Edward  Johnson 

Do 

Mnskingnm  Coffin  Co . . 
Gary  &MoLaaghlin  ... 

T.  L.  Mooreheaa 

Jasper  K.  McCann 

John  Blankenbnhler . . . 
Frederick  Abel 


Total. 


Sabjeet 


Water 

do 

do 


power. 


...  do 
Land. 

do 

do 

Water 

do 

....do 
.....do 
....do 

do 

do 

....do 

do 

Land  . 

do 

Water 

do 

.....do. 


power. 


power. 


do 

do 

Land  . 
.....do 
Water 
do 


power. 


Cnbio 

feet  of 

water  per 

minnte. 


8,000 
9,000 
2,600 
7,280 
4.446 


1,004 

5.000 

5,000 

6,600 

4,000 

6,300 

U) 

(0) 

(9) 


7,560 
6,020 
7,399 
4,619 
4,794 


2,700 
5,200 


Annaal 
rental. 


$360.00 

108.00 

100.00 

174.72 

106.70 

10.00 

5.00 

6.00 

100.00 

114.24 

100.00 

118.30 

100.00 

230.04 


(*) 


20.40 

30.10 

453.60 

361.74 

443.82 

207.86 

186.96 

25.00 

5.00 

100.00 

184.60 


Rebate. 


197.57 


7.79 


Rents 
collected. 


$252.43 
108.00 


174.72 

106.70 

10.00 

5.00 

8.24 


114.24 
100.00 
110.51 
100.00 
230.04 


20.40 
15.05 
453.60 
361.74 
443.82 
207.86 
186.96 
25.00 
5.00 
100.00 
184.60 


3,318.81 


a  Lease  canceled  July  2, 1896.    Lessee  insoWent.    No  collection. 
b  Lease  canceled  November  18, 1896. 
c  No  collection. 

d  Change  of  wheel  June  1,1896;  6,033  cubic  feet  of  water  oonaumed  per  minute.    Annual  rentaL 
$100.80. 
e  Perpetual  free  lease  of  water  power. 
/Enough  to  propel  10-mn  of  4-fbot  5-1noh  miUstonee. 

SKnongh  to  propel  15-mn  of  4|-foot  millstonet. 
Mill  destroyed  by  fire  August  11, 1896. 
1  Lease  issued  November  1, 1806. 

COMMERCIAL  STATISTICS. 

Commerce  of  Muskingum  River  during  the  calendar  year  ending  Decemher  81, 1896* 

LOCK  NO.  1. 


9^ 
hi 


Month. 

Steam- 
boats. 

Barges. 

MisoeU*. 
neous. 

Totel. 

Number 

of  lock. 

sges. 

Janusrv  ....................... .........r.T. ...... 

10 
42 
64 
73 
72 
87 
84 
98 
23 
12 
78 
60 

5 
6 
81 
23 
15 
25 
27 
55 
14 
12 
22 
15 

24 
54 

136 
187 
169 
138 
122 
178 
42 
28 
98 
86 

24 

FeltrnarV     .           ......  --r-rr T--r-T-.--r-n..«.-t-r 

7 

41 

41 

82 

26 

11 

20 

5 

4 

8 

2 

64 

funSr!?.:::::::::"::::::::::::"::::::::::;::::: 

186 

April 

137 

May 

160 

J  line 

188 

July 

122 

August 

178 

September 

42 

October 

28 

November 

96 

December 

86 

Total  

716 

240 

342 

1,207 

1,207 
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Cimmtrce  of  Muskingum  Biver,  «<«.— CoDtinaed. 
LOOK  KO.  t. 


Month. 


Steam- 
boats. 


Barges. 


MUoell*. 
neoas. 


Totol. 


Nnmber 

of  lock. 

•ges. 


January.... 
Tebniary. . 
March  .... 

June 

July 

▲ngnst ... 
September 
Oelober ... 
Voyember. 
December. 

Total 


18 
39 
60 
65 
66 
76 
U 
•78 
77 
84 
68 
60 


748 


115 


15 


28 

42 
70 
74 
74 
90 
82 
114 
86 
99 
63 
62 


22 
42 
70 
74 
74 
90 
82 
U4 
86 
99 
68 
62 


878 


878 


Lock  no.  a. 


Jaaoary. . . 
Tebraary .. 
Masch  ..... 

^■::::: 

Jane 

July 

August..., 
fieplember . 
October... 
Norember. 
December., 

Total 


756 


89 


60 


22 

41 
64 
79 
79 
88 
81 

109 
93 

110 
75 
«4 


905 


21 
41 
62 
75 
79 
83 
78 
94 
89 
97 
74 
•4 


857 


LOCK  NO.  4 


January 

8 
23 
18 
82 
88 
89 
85 
32 
82 
60 
47 
36 

8 

4 
4 
2 

1 

8 

3 

15 

6 

14 

3 

16 

15 

10 

5 

9 

7 
80 
25 
49 
44 
66 
40 
54 
49 
98 
61 
46 

7 

February . 

30 

Mft«^h         

25 

April 

44 

May ;:;::;:::;::;:: 

44 

3™::::::;:;::::::::::;;::::;::::::::::;::::::::: 

13 
2 
6 
2 

19 
9 
1 

61 

July 

38 

AugQot ,. 

54 

September 

46 

October 

86 

61 

December 

43 

Total 

895 

65 

109 

569 

689 

LOCK  NO.  8. 


February 

9 
9 
10 
10 
17 
13 
16 
26 
38 
19 
8 

2 
2 

11 
13 
13 
15 
36 
20 
81 
48 
67 
30 
8 

10 

March 

2 
3 
5 

13 
5 
9 

20 
9 
1 

12 

Anril 

18 

^\;:  ::  : 

13 

^"•^  "• 

June   ,,,,^,,T--r-T^,  »,.,..,» ..T--rr,-rr^,.,...,r 

6 
2 
6 
2 

15 
10 

89 

July 

19 

August 

26 

September 

44 

October 

42 

NoTomber 

24 

9 

Total 

170 

45 

67 

282 

240 
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CwMMTM  €f  Mmkinffum  Biver,  0<0.— Continued. 
LOCK  NO. «. 


MoBth. 


StMni> 


BargM. 


neouB. 


TotaL 


Number 
of  lock- 
age*. 


Febmary... 

March 

AprU 

May 

June 

July 

August 

September. 
October  ... 
Kovember.. 
December.. 

Total. 


187 


02 


77 


11 
U 
20 
17 
30 
26 
20 
U 
M 
M 
12 


820 


LOCK  NO.  7. 


March 

Aprtt 

May 

June 

July 

Angiiat.... 
September. 
October.... 
November. 
December . 

Total 


7 

8 

2 

12 

11 

2 

10 

23 

11 
21 

10 
16 

21 
46 

10 

U 

2 

10 

23 

20 

8 

14 

42 

80 

8 

19 

60 

80 

7 

13 

66 

17 

0 

11 

84 

8 

8 

177 

43 

104 

824 

12 
28 
10 
40 
23 
80 
66 
80 
33 


802 


LOCK  NO.  8. 


January... 
Febraary.. 

March 

April 

M»y 

JuHe 

July 

Angnst 

September. 
October  . . . 
November . 
December . 

Totot 


751 


70 


0 
26 
62 
68 

100 
02 
82 
87 

100 
00 
88 
60 


800 


6 
86 
68 
66 
08 
01 
82 
86 
06 
00 
88 
56 


851 


LOCK  NO.  0. 


January.... 
February... 

March 

April 

May 

June 

July 

Angast .... 
September. 
October  .... 
November. 
December . 

Total 


760 


73 


103 


70 


80 
116 
123 
08 
80 
76 


036 


6 

27 
66 
76 
82 
00 
86 
104 
118 
87 
70 
70 
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Commerce  of  Muskingum  River,  e/o.— Continaed. 
LOCK  NO.  10. 


Konth. 


boats. 


Barges. 


HisceUa- 
neouB. 


Total. 


Number 
of  lock- 
ages. 


Jannary..., 
February.. 

ICarob 

April 

5^7 

JTime 

July 

Anguat  .... 
September. 
October  ... 
November. 
December. 

Total 


738 


14 


6 
25 
02 
04 
72 
84 
71 
08 
108 
80 
05 
79 


6 
25 
02 
64 
07 
83 
71 
95 
105 
79 
64 
73 


814 


794 


SUMMABY. 


Lock  No.- 

Steam, 
boats. 

Bargee. 

MUoella- 
neoos. 

;  Number 
Total.    '  of  lock- 
1     »«••• 

1 

716 
748 
750 
896 
170 
187 
177 
751 
700 
738 

248 
116 
89 
66 
46 
62 
43 
33 
78 
62 

242 

15 
60 

109 
67 
77 

101 
76 

108 
14 

1,207 
878 
905 
669 
282 
826 
324 
860 
936 
814 

1,207 
878 

2   

a 

657 

4 

538 

5    

240 

6 

289 

7                  

802 

8 

851 

9 

892 

10 

794 

Total 

6,898 

886 

867 

7  101  1         a  fUA 

List  ehowing  amount  of  principal  items  of  freight  and  the  number  of  paeeengers  carried  on 
the  Muskingum  Biverfor  the  calendar  year  ending  December  SI,  1896. 


Articles. 

Amount. 

Articles. 

Amount 

Fasseneers 

General  merchandise 

Coal 

Livestock 

Oil 

...number.. 

tons.. 

do.... 

do.... 

do.... 

42,470 

18,535 

10.357 

2,250 

406 

8,443 

384 

110 

Lumber 

Brick 

Hay 

Salt 

Potatoes 

Sand 

tons.. 

do.... 

do... 

do.... 

do.... 

do.... 

14,765 

845 

1,216 

034 

186 

Wheat 

do 

do.... 

.do... 

4,806 
2,212 

Com 

Wool 

Stone 

do.... 

The  total  commerce  was  59,597  tons  of  freight,  yalued,  approximately,  at  $2,302,519, 
and  the  numher  of  pasaengers  carried  42,470. 
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List  of  ateamhoats  (stern'tcheel)  plying  on  the  Mu$kingttm  Biver  between  Zaneiville  and 

Manetta,  Ohio, 


Name  of  Bt«amer. 


Length. 


Breadth. 


Depth. 


Draft 


Tonnage. 


Lorena 

Elisa  H 

Hazel  Rice 

T.  M.Bayne 

Sonoma 

Leroy 

Jewel 

DelNorle 

A.  H.  Lawrence  .... 

W.H.Hart 

Bnrnadina  King 

Catharine  Davis  a. . 

Bamsdalla 

ValleyBellea 

D.T.Watson  a 

Venus* 

MaryE.a 

Elisaa 

Will  J.  Commiugs  a 

Troabadonra 

LnlnF.* 

Manhattana 

Adellea 


Feet. 
141 
110 
126 
120 
125 
121 
116 

42 
38i 
OU 
135i 
130 
127 
99 
90 
80 
110 
160 
100 
85 
90 
180^ 


FeeL 


82 
22 
22« 
24 
20 
22 
26 

.? 

27 

26 

22 

17 

18 

13* 

25 

30 

18 

18 

14 

23 


Feet 


Ineket. 
24 
10 
26 
20 
23 
28 
24 
40 
30 
30 
24 
22 
30 
27 
20 
20 
30 
22 
20 
22 
20 
60 


287 
66 

138 

115 

116 

142 

96 

5 

8 

4 

106 

210 

127 

127 

81 

116 

10 

95 

281 

60 

40 

90 

90 


a  Only  occasional  trips  on  the  Muskingom  Biver. 


[Extract  from  report  of  Mr.  Edmnnd  Moeaer.] 

All  work  was  done  in  accordance  with  the  approved  project  for  the  year  and  for 
inoideutal  repairn  rendered  necessary  by  accident. 

The  locl^s  have  been  saccessfnlly  operated  without  interruption,  except  that  caused 
by  the  failure  of  the  floor  in  chamber  of  Lock  No.  1.  at  the  month  of  the  river.  On 
account  of  this  accident,  navigation  between  the  Muskingum  and  Ohio  rivers  was 
suspended  twenty-nine  days  during  September  and  October,  1896,  but,  as  tbe  lock 
was  practically  inaccessible  at  that  time  on  account  of  low  water  in  the  Ohio,  the 
delay  occasioned  bv  the  failure  was  unimportant  to  commerce. 

The  river  was  closed  by  ice  for  a  period  of  fourteen  days  during  January  and 
February,  1897. 

Although  the  past  year  was  remarkably  wet,  none  of  the  locks,  with  the  exception 
of  No.  1,  were  submerged  by  floods. 

The  following  is  a  detailed  statement  of  work  done  during  the  year: 

LOCKS  AND  DAMS. 

Look  and  Dam  No.  1,  Marietta, — The  frequent  freshets  which  occurred  throughout 
the  year  eu tailed  repeated  cleaning  of  walls  and  lock  maobiuery  of  the  deposits  ot 
sediment  bv  the  river.  Incidental  repairs  were  made  for  replacing  two  broken  gear 
wheels  on  lower  gate  machinery,  two  pinions  and  all  valve-stem  levers  on  middle 
gates;  repairing  the  implements  used  for  cleaning  mud  from  lock  chamber,  and 
repairing  and  repainting  the  lockmaster^s  house. 

On  September  7,  1896,  about  4,000  square  feet  of  the  concrete  floor  at  upper  end 
of  lock  was  suddenly  destroyed  by  the  hydrostatic  pressure  due  to  excess  of  bead 
against  bottom  of  lock.  In  addition  to  damaged  floor,  a  large  hole  had  been  exca- 
vated in  the  soft  material  under  the  upper  miter  sill,  the  scour  reaching  a  depth  of 
32  feet  below  normal  level  of  pool,  and  there  was  enough  leakage  under  the  river 
wall  to  unfit  the  lock  for  use. 

The  floor  in  the  lower  half  of  the  lock,  as  well  as  for  some  distance  above  the  mid- 
dle miter  sill,  was  intact  and  apparently  in  ffood  condition.  Steps  were  immediately 
taken  to  provide  for  the  temporary  use  or  the  entire  lock  chamber  until  the  new 
middle  gates,  then  in  course  of  construction,  could  be  finished.  With  tbe  assistance 
of  the  Muskingum  River  dredge,  tight  material  was  filled  into  the  cavities  under 
lock  and  banked  up  against  the  upper  miter  wall  and  around  the  upper  end  of  river 
wall.  This  material  consisted  of  8,851  cubic  yards  of  sand  and  gravel  and  355  yards 
of  stone  spalls.    The  top  of  the  tilling  was  protected  with  riprap  where  subject  to 
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the  action  of  ooitents.  The  action  of  this  material  has  so  far  he^  entirely  sneeew- 
fol  in  preventing  the  infiltration  of  water  underneath  the  look,  but  the  reoonstmo- 
tion  of  the  damsiged  floor  is  reoommeuded,  for  the  reason  that  the  water  is  liable  to 
again  find  its  way  underneath  the  lock  and  cause  an  upward  pressure.  Even  if  this 
could  be  prevented,  the  scour  of  the  water  discharged  into  the  upper  chamber,  while 
filling  look,  would  soon  result  disastrously  to  the  lock  bottom. 

The  worK  of  filling  around  lock  was  interrupted  five  days  by  high  water.  It  was 
completed  and  the  K>ck  was  again  ready  for  use  October  8, 1896.  The  new  middle 
gates  were  placed  in  position  October  21,  since  which  date  the  one-half  lock  has 
oeen  used  almost  exclusively,  occasional  lockings  through  the  whole  chamber  being 
made  when  the  head  at  dam  did  not  exceed  5  or  6  feet. 

Additional  timbers  were  framed  for  use  in  making  repairs  to  the  upper  gates  of 
lock  J  but  as  these  timbeie  will  be  needed  in  the  oonstrootion  of  eoffers,  in  case 
repairs  are  made  to  floor,  the  projected  reconstruction  of  the  upper  gates  has  been 
postponed. 

Look  and  Dam  No.  t,  DevoU.^The  Joints  over  1,163  square  feet  of  the  lock  masonry 
were  raked  out  and  repointed  and  some  concrete  repairs  made  on  faces  of  walla. 
Deposits  of  sediment  were  removed  from  the  lock  chamber  when  required.  Minor 
repairs  were  made  to  the  gate-operating  machinery,  and  the  lock  master'a  house, 
storehouse,  and  lock  gates  were  repainted. 

Lock  and  Dam  No.  S,  Lowell. — Rebuilt  the  protection  crib  below  right  abutment  of 
dam.  The  dimensions  of  this  crib  are,  12  feet  wide,  6  feet  high,  and  80  feet  long.  The 
amount  of  materials  expended  was  8,500  feet  B.  M.,  oak  timber,  640  pounds  drift- 
bolts^  and  149  cubic  yards  stone. 

A  freshet  in  Jnlv,  1896,  caused  a  breach  in  the  embankment  back  of  the  right  abu^ 
mont  of  dam.  A  brush-and-stone  cofier  was  promptly  thrown  around  the  break,  the 
debris,  including  part  of  an  old  timber  conduit,  removed,  and  the  embankment 
refilled  with  417  cubic  yards  of  earth. 

With  the  exception  of  repainting  the  storehouse,  cleaning  lock  gates,  and  cutting 
grass  over  canai  banks,  no  work  was  necessary  at  lock,  dam,  or  canal. 

Look  and  Dam  No.  4,  Beterly. — ^The  head  gates  and  conanit  to  mill  race  were  repaired 
and  made  tight;  142  cubic  yards  of  stone  was  filled  over  the  brush  and  stone  exten- 
sion to  the  nght  abutment  of  dam,  and  300  cubic  yards  of  earth  was  used  to  refill 
embankment  back  of  the  right  abutment  to  its  original  elevation.  A  collapsed  stone 
bnttress  at  upper  end  of  the  land  wall  of  lock  was  rebuilt  with  concrete,  and  4  yarda 
of  earth  was  filled  over  a  low  point  on  canal  bank  near  lock. 

The  many  freshets  during  the  year  necessitated  fluent  cleanings  of  sediment 
from  lock  and  drift  from  canal. 

The  lock  gates  and  storehouse  were  repainted. 

Look  and  Dam  No.  5,  Luke  Chute. — Rebailt  the  rear  of  the  lock- master's  house,  thereby 
completing  the  entire  reconstruction  of  the  building.  The  continued  high  water  dur- 
ing the  year  gave  no  opportunity  of  making  the  projected  repairs  to  lower  apron  of 
dam,  and  nothing  was  done  except  the  collection  of  some  needed  materials.  The  lock 
and  dam  have  been  kept  in  serviceable  condition. 

Lock  and  Dam  No.  6,  Stookport.—The  superstructure  of  the  guide  crib  below  land 
wall  of  lock,  195  feet  in  length,  was  rebuilt  to  a  height  of  5  feet  below  tc^  of  lock 
walls.    The  following  amounts  of  materials  were  expended  on  the  work : 

Wliite  oak  timber feet  B.  M..  17,120 

Stone cubic  yards..        460 

Driftbolts pounds..     4,600 

Look  and  Dam  No.  7,  McConnelsville. — The  excessive  leakage  through  cross  wall 
and  embankment  behind  the  right  abutment  of  dam  has  been  threatening  for  some 
years  to  result  in  a  break.  Frequent  unsuccessful  attempts  having  been  made  to 
stop  the  leakage  with  timbers,  stone,  and  gravel  placed  above  the  cross  wall,  it  was 
accomplished  during  the  past  year  by  excavating  below  the  cross  wall  down  to  rock 
bottom,  filling  the  area  of  an  old  culvert  along  back  of  abutment  with  an  8  by  10  by 
11  feet  concrete  block,  and  building  a  concrete  core  wall  between  the  cross  wall  and 
embankment,  from  top  of  culvert  to  a  level  with  the  top  of  abutment;  the  dimen- 
sions of  this  wall  are  4  feet  thick  at  base,  2.5  feet  at  top,  14  feet  high,  and  26  feet 
long.  The  coping  and  masonry  on  abutment,  down  to  a  depth  3  feet  oelow  top,  was 
relaid  with  concrete.  The  total  volume  of  concrete  placed  is  91  cubic  yards,  about 
one-half  of  this  being  large  pieces  of  rubblestone  built  into  the  sand  and  gravel 
concrete.  The  total  amounts  of  ingredients  mixed  were  200.75  cubic  feet  Portlancl 
cement,  54.60  cubic  yards  sand  and  gravel,  and  46  cubic  yards  rubblestone,  which 
made  91  yards  masonry  in  place,  costing  $383.91,  or  $4.22  per  cubic  yard. 

Three  nundred  and  eighty-five  yards  of  sand  and  gravel  was  used  for  filling 
around  the  upper  cud  of  abutment  and  over  embankment  back  of  it.  Other  opera- 
tions at  this  locality  were  for  constructing  an  earth  embankment  paved  with  stone, 
70  feet  in  length,  near  the  head  of  bank  between  canal  and  river,  the  object  of  thia 
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work  bcdng  to  preveiit  overfloir  and  make  the  canal  aTailable  to  navigation  nntil 
floods  reach  tne  navigable  high-water  line  of  river.  The  amoonts  of  materials 
required  were  104  enbic  yards  earth  and  40  yards  stone.  A  washout  on  the  lower 
slope  of  the  terrepleln  at  lock  was  refilled  with  20  yards  of  stone.  The  drift  was 
removed  from  canal  after  each  flood,  and  lock  and  guard  eatee  were  kept  in  good 
condition  by  cleaning  and  painting.  In  the  storeyard  at  tbis  point  the  engines  and 
boiler  for  floating  pile  driver  were  cleaned  and  repaired,  and  new  rakes  were  pat  on 
one  of  tile  Government  barges. 

Loek  and  Dam  No.  8,  J?ap2«porf.— ^Repairs  were  made  to  look  walls;  ihey  consisted 
in  relaying  36  square  feet  of  coping,  and  rebuilding  with  concrete  the  projecting 
platfinrm  for  gate-operating  machine  at  upper  end  or  the  river  wall.  The  mud  has 
been  repeatedly  cleaned  from  the  look  chamber;  the  lo6k-master*B  house  was 
repainted,  and  the  iron  flUlug  plates  on  lower  miter  sill  were  refastened  to  the  timber 
cushions. 

The  action  of  the  eddy  below  the  right  abutment  of  dam  had  undermined  the  crib 
extension  of  this  abutment  until  there  was  danger  of  collapse  of  the  works  snd  break 
around  end  of  dam;  the  cutting  extended  under  the  embankment  back  of  abuV 
ment,  and  partial  failure  of  the  crib  below  abutment  had  taken  place.  Immediate 
danger  of  a  break  was  averted  by  flllinff  stone,  in  pieces  measuring  frt>m  12  to  84 
cubic  feet  contents,  around  the  lower  encL  of  abutment  and  under  ertt)  and  embank- 
ment, the  amount  of  stone  thus  used  being  725  cubic  yards.  Additional  repairs  are 
reonired  to  insure  stability  of  dam  and  abutment. 

Lock  and  Dam  No.  9,  Taylar9viIU,^Thn  damage  to  dam  existing  at  befflnning  of  the 
year  was  considerably  augmented  by  a  flood  which  occurred  during  the  latter  part 
of  July,  1896.  The  top  of  the  dam  next  to  the  lock  was  entirely  destroyed  over  a 
length  of  162  feet.  A  low  brush-and-stone  coffer  was  placed  around  this  break  and 
the  dam  rebuilt ;  the  stone  in  coffer,  mixed  with  gravel,  was  used  for  backing  the  new 
section  of  dam. 

The  following  is  the  total  amount  of  material  expended  in  this  work: 

Timber feetB.M..  88,878 

Btone cubic  yards..  668 

Drlftbolts pounds..  5,260 

Brush cords..  300 

Gravel cubic  yards..  440 

The  old  lateral  canal  at  this  place,  though  practically  abandoned  for  navigation, 
is  maintained  at  its  upper  end  for  the  purpose  of  furnishing  water  to  the  one  exist- 
ing mill  on  its  banks.  It  had  to  be  twice  cleaned  out  over  a  distance  of  about  400 
feet. 

The  lock-master's  office  and  lock  irons  were  repainted  and  minor  repairs  made  to 
machinery  of  lock. 

Lock  and  Dam  No.  10,  Zane8ViUe.^The  reconstruction  of  this  lock  having  been 
indeflnitelv  postooned.  all  repairs  are  with  a  view  of  keeping  it  in  operation  without 
costly  work.  The  lock  is  now  in  fair  condition,  due  to  repairs  continued  over  sev- 
eral yean,  and  the  time  required  for  boats  passing  the  double-lift  lock  has  been 
reduced  from  thlrty-flve  to  seventeen  minutes. 

During  the  past  year  the  work  on  lock  was  for  cleaning  out  cavities  on  face  of 
walls,  caused  by  disintegration  of  the  stone,  and  filling  tnem  with  concrete;  the 
joints  over  an  area  of  8,421  square  feet  were  repointed ;  new  machines  for  operating 
the  upper  gates  were  made  and  nlaced  in  position ;  the  wooden  platforms  at  upper 
end  of  lock  were  replaced  with  6^  yards  of  concrete,  and  364  feet  of  the  coping  was 
renewed. 

Repairs  made  to  the  dam  consisted  In  rebuilding  120  feet  of  the  lower  apron,  20  feet 
wide  and  10  feet  high,  and  resheeting  the  second  step  over  a  length  of  65  feet.  A 
serviceable  coffer  for  this  work  was  made  of  boards  set  on  crest  of  dam  and  backed 
with  earth  and  gravel.  On  account  of  frequent  interruptions  by  high  water  the  pro- 
jected repairs  were  not  completed,  operations  being  with  a  view  to  securing  the 
temporarv  safety  of  the  dam. 

The  following  materials  were  expended : 

Timber feetB.M..  36,100 

Stone cubic  yards..        600 

Drlftbolts pounds..    4,900 

The  storehouse  and  lock  gates  were  repainted  and  canal  banks  kept  in  good 
condition. 

BOATS. 

The  U.  S.  dredge  Malta  has  been  usefully  employed  in  dredging  out  deposits  of 
sediment  from  canals  and  making  excavations  through  shoals  in  open  river :  snags, 
piling,  and  rocks  were  removed  from  ehaunel,  and  dams  backed  with  gravel  where 
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required.  The  work  accomplifihed  bv  the  dredge  in  filling  material  aroand  upper 
end  of  Lock  No.  1  very  materially  reduced  the  coat  of  these  repairs. 

The  operations  of  the  dredge  extended  from  the  month  of  river  to  Zaneeville,  the 
followinff  points  receiving  attention :  At  No.  1,  Marietta,  channel  from  month  of 
river  to  lock,  and  7,710  yards  of  gravel  filling  around  lock:  at  No.  2.  Devols,  the 
upper  and  lower  approaches  to  lock,  and  gravel  for  dam;  at  No.  S,LoweU,the  c-anal; 
at  Baldwins  Ripple,  1^  miles  below  No.  5,  the  upper  end  of  bar;  at  No.  6,  Stockx>ort, 
the  upper  approach  to  lock;  at  No.  7,  McConnelsviile,  the  caual  and  its  upper 
approach ;  at  No.  8,  Eagleport,  the  approaches  to  lock,  and  7,032  cubic  yarda  for 
backing  dam ;  at  No.  9,  Taylorsville,  tne  bar  below  old  lock,  the  head  of  oanal,  and 
channel  below  new  lock;  at  No.  10,  Zanesville,  the  lower  approach  to  lock  and  canal. 

The  dredging  during  the  year  extended  over  a  distance  of  13,000  feet. 

The  annual  repairs  to  machinery  of  dredge  were  made  from  January  to  May..  1897. 

The  towing  for  the  dredge  was  done  by  the  hired  steamboat  Hazel  Itice. 

The  Governmi  nt  steamer  Vega  has  been  of  great  service  in  towing  the  material 
needed  on  the  works  and  serving  as  dredge  tender  at  the  beginning  of  the  present 
season. 

The  floating  pile  driver  was  accidentally  damaeed  to  the  extent  that  it  was  ueces- 
sary  to  dismantle  the  boat.  The  hull  is  old  ana  unfit  for  use.  It  is  therefore  pro- 
posed to  rebuild  it  during  the  present  season. 

LAXD. 

A  lease  was  issued  to  Lewis  H.  Krier  for  6i^(/^o  acres  of  land  at  old  Lock  No.  9,  Tay- 
lorsville,  Ohio. 

BRIDGES. 

The  Secretary  of  War  under  date  of  December  8,  1896,  granted  permission  to  the 
Ciuolnnati  and  Muskingum  Valley  Railway  Company  to  build  temporary  false  work 
in  the  channel  of  the  canal  under  its  bridge  at  Zanesville,  Ohio.  This  false  work 
was  constructed,  the  old  wooden  drawbridge  spanning  the  caual  was  replaced  with 
an  iron  structure,  and  the  false  work  removed  without  interfering  with  navigation. 


C  C  7. 


EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS—OBSERVATIONS ON  MUSKINGUM  RIVER. 

Pursuant  to  the  desire  of  Capt.  Lansing  H.  Beach,  Corps  of  Engi- 
neers, for  accurate  and  reliable  data  upon  the  form  of  surface  of  water 
backed  up  by  a  dam  in  a  running  stream,  the  Chief  of  Engineers,  under 
date  of  September  27,  1895,  stated  that  there  was  a  great  want  of 
information  on  tins  subject,  and  allotted  $700  from  the  appropriation 
for  examinations,  surveys,  and  contingencies  of  rivers  and  harbors,  for 
obtaining  the  required  data  on  the  Muskingum  Biver. 

The  recording  of  gauge  readings  began  December  21, 1896,  and  was 
suspended  November  1, 1896. 

Four  sheets  of  profiles  showing  the  characteristic  results  of  the 
observations  were  transmitted  to  the  Chief  of  Engineers  with  letter 
dated  June  18, 1897. 

The  total  cost  of  the  work  was  $622.28. 

Appended  are  extracts  from  the  reports  of  Mr.  Edmund  Moeser, 
assistant  engineer,  under  whose  direction  the  work  was  done. 


[Extracts  from  reports  of  Mr.  Bdmond  Moeaer.] 

A  transit  and  level  line  was  run  over  the  Htretch  of  river  between  Locks  Nos.  9  and 
lOy  a  distance  of  8.111  miles,  and  bench  marks  established  near  proposed  Range 
stations.  The  levels  were  run  very  carefally  and  checked  on  the  permanent  Bench 
marks  at  both  ends  of  line. 

The  survey  of  river  from  Zanesville  to  Dresden,  Ohio,  made  during  the  previous 
winter,  was  used  to  establish  gauges  in  pool  above  Dam  No.  10. 
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Wooden  gauges  T^ere  made  and  placed  at  intervals  of  about  5,000  feet  between 
Locks  Nos.  9  and  10  and  for  a  distance  of  about  4  miles  above  Dam  No.  10.  The 
total  number  of  gauges  established  was  14. 

Beginning  December  21,  1895,  the  readings  on  ganges  in  Pool  No.  9  were  recorded 
from  one  observation  daily. 

No  floods  occurred  during  the  period  from  December,  1895,  to  June,  1896,  the  highe8t 
reading  at  Dam  No.  9  showing  a  dep^h  of  but  5.20  feet  on  crest  of  dam.  The  observa- 
tions were  therefore  continued  until  sufficient  additional  data  were  obtained  to 
establish  the  form  of  surface  of  water  at  hi^b  stages  of  river. 

Pool  No.  9  was  selected  for  the  observations  on  account  of  its  having  the  least 
abrupt  changes  in  the  alignment  over  its  course,  and  Pool  No.  10  for  the  reason  that 
there  is  a  dam  at  the  lower  cud  only. 

The  variation  of  level  in  the  cross  section  of  the  surface  due  to  rising  and  falling 
river,  unaniform  width  of  river,  change  of  maximum  velocity  of  current  from  one 
side  to  the  other,  obstructions  caused  by  bridges,  and  discharge  from  intermediate 
smaller  streams  affects  the  inclination  of  surface  to  an  uncertoin  degree.  Account 
should  also  be  taken  of  the  errors  in  gauge  readings  ascribed  to  waves  translated  to 
the  water  around  gauges. 


CCS. 


PRELIMINARY  EXAMINATION  OF  OHIO   RIVER  FROM  MARIETTA,  OHIO, 

TO  ITS  MOUTH. 

[Printed  in  House  Doc.  No.  125,  Fifty-fourth  Conxress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingtony  D.  (7.,  December  5, 1696. 
Sir  :  The  river  and  harbor  act  of  June  3, 1896,  in  section  9,  directed 
a  number  of  surveys  to  be  made,  among  them  the  Ohio  River  from 
Marietta  to  its  mouth.  The  very  limited  amount  proviiled  by  Congress 
for  making  the  surveys  mentioned  in  this  section  of  the  act  did  not 
warrant  the  allotment  to  this  item  of  a  sum  anything  like  sufficient  to 
pay  the  expenses  of  a  proper  survey  of  the  river  between  the  points 
named,  even  if  the  field  and  office  work  were  carried  on  in  the  most 
economical  and  inexpensive  manner;  and  with  a  view  of  executing  as 
far  as  practicable  the  wishes  and  intentions  of  Congress,  the  Secretary 
of  War  decided  that  this  item  of  the  act  should  be  treated  as  a  prelim- 
inary examination,  and  that  a  report  be  prepared  giving  an  estimate  of 
the  cost  of  the  survey  desired. 

The  total  amount  appropriated  in  the  last  river  and  harbor  law  for 
examinations  and  surveys  all  over  the  United  States  was  but  $200,000. 
A  survey  of  the  portion  of  the  Ohio  Eiver  from  Marietta  to  its  mouth 
is  estimat;ed  to  cost  $119,250. 
I  have  the  honor,  therefore,  to  submit  and  ask  attention  to  the  accom- 
lanying  copy  of  report  of  ^November  27,  1896,  by  Maj.  W.  H.  Heuer, 
orps  of  Engineers,  uiK>n  an  examination  of  Ohio  Biver  from  Marietta 
to  its  mouth,  made  in  lieu  of  the  survey  contempl^^ted. 

It  is  the  opinion  of  Msyor  Heuer  that  this  portion  of  the  river  is 
worthy  of  improvement,  and  that,  in  view  of  the  facts  set  forth  in  his 
report,  no  detailed  survey  of  the  entire  length  of  river  from  Marietta 
to  its  mouth  is  at  present  necessary  or  desirable.  His  views  are  con- 
curred in  by  Col.  Henry  M.  Bobert,  Corps  of  Engineers,  the  division 
engineer,  and  by  me. 

Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  Daniel  8.  Lamont, 

Secretary  of  War. 
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report  of  uaj.  w.  h.  heuer,  corps  of  engineers. 

United  States  Engineer  Office, 

Cindnnatiy  OhiOj  Nevember  27^  1896. 
General  :  The  river  and  harbor  act  of  Jane  3, 1896,  provided,  among 
other  things,  in  section  9 —  ' 

That  the  Secretary  of  War  is  hereby  directed,  at  hU  discretion,  to  caase  surveys 
to  be  made  and  the  cost  of  improrement  to  be  estimated  at  the  following  localities, 
to  wit: 

Ohio  River^  Marietta  to  its  month. 

By  letter  from  the  Chief  of  Engineers  dated  September  8,  1896, 1 
was  advised  that  upon  the  recommendation  of  the  Chief  of  Engineers 
the  Secretary  of  War  had  ordered  a  preliminary  examination  of  this 
portion  of  the  Ohio  and  a  report  to  be  submitted,  giving  an  estimate  of 
the  cost  of  the  survey  desired.  By  the  same  letter  I  was  charged  with 
tlie  duty  of  making  this  preliminary  examination  and  report-^  and  the 
sum  of  $50  was  allotted  with  which  to  pay  the  necessary  expenses 
connected  therewith. 

In  compliance  with  the  above,  I  have  now  to  submit  the  following 
report: 

All  of  the  Ohio  Eiver  between  Marietta  and  its  mouth  has  been 
examined  at  various  times,  either  by  the  officers  in  charge  or  by  some 
of  their  assistants,  while  engaged  in  making  or  planning  improvements 
thereon.  The  whole  river  has  been  surveyed,  and  was  charted  under 
the  direction  of  the  late  Col.  W.  E.  Merrill,  Corps  of  Engineers.  The 
maps  were  made  from  surveys  commenced  in  1837  and  continued  with 
various  interruptions  up  to  1881.  They  show  all  important  islands,  the 
banks,  towns,  landings,  and  the  improvements  made  in  the  river  prior 
to  June,  1881.  In  addition,  there  are  in  this  office  numerous  maps  of 
special  localities  along  the  river. 

It  is  estimated  that  a  complete  detailed  survey  of  the  Ohio  Biver 
between  Marietta  and  its  mouth  would  cost  at  the  rate  of  $150  per  mile, 
and  as  the  distance  is  795  miles  the  total  cost  of  such  survey  would  be 
$119,250.  Whether  or  not  the  information  gained  by  the  resurvey  of 
the  river  would  be  of  sufficient  value  to  warrant  this  expenditure  is  a 
question  which  admits  of  discussion. 

There  is  at  present  in  progress  a  detailed  survey  from  Pittsburg  to 
Marietta,  171  miles^  provided  for  by  a  special  ai^propriation  of  $25,000 
in  the  act  of  June  3, 1896.  The  necessity  for  the  survey  of  this  portion 
of  the  river  is  due  to  the  fact  that  part  of  this  distance,  and  perhaps  all 
of  it,  may  be  improved  by  a  system  of  locks  and  movable  dams.  For 
such  a  contemplated  method  of  improvement  it  is  necessary  to  deter- 
mine with  considerable  accuracy  the  differences  of  level  at  various 
points  along  the  river. 

Below  Marietta  it  is  not  at  all  certain — ^in  fact  hardly  probable,  owing 
to  the  reduced  slope  of  the  river — that  slack- water  improvement  of  the 
Ohio  River  will  be  required ;  but  even  if  a  survey  below  Marietta  should 
be  made  and  continued  to  the  mouth  of  the  river,  and  slack- water 
improvement  over  any  or  all  of  the  795  miles  should  be  indicated  as  the 
proper  treatment  of  the  river,  a  separate  and  very  much  more  detailed 
survey  would  have  to  be  made  at  each  and  every  locality  at  which  a 
lock  would  probably  be  built  or  other  improvement  designed  before  a 
detailed  plan  and  estimate  for  that  particular  locality  could  be  submitted. 

Between  Marietta  and  its  mouth  the  Ohio  River  flows  through  an 
exceedingly  fertile  country.    Many  important  towns  and  several  large 
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cities  are  located  on  its  banks.  The  slope  of  the  river  is  geutle  and 
fairly  uniform,  except  at  the  falls  at  Loaisville,  Ky.,  where  special  works 
liave  been  undertaken  and  successfully  executed.  The  low-water  navi- 
gation is  obstructed  by  numerous  shallow  bars  of  sand  and  gravel,  some- 
times cemented,  but  generally  loose  and  readily  moved.  The  project 
heretofore  recommended  and  approved  for  the  treatment  of  this  portion 
of  the  river  has  contemplated  dams  in  back  channels  of  islands,  confin- 
ing the  low-water  flow  to  a  single  channel,  and  low  dikes  to  contract  the 
width  of  the  river  in  wide  places,  thus  concentrating  the  low-water 
discharge  and  inducing  scour,  supplemented  by  dredging  where  needed, 
and  by  the  removal  of  all  sunken  obstructions,  such  as  wrecks  and  snags. 

This  river  carries  an  immense  commerce — if  calculated  by  mile  tons, 
possibly  the  largest  in  the  United  States— and  is  emphatically  worthy 
of  improvement,  but  it  is  believed  that  the  work  should  be  continued  in 
the  same  manner  as  above  outlined. 

As  above  stated,  special  surveys  for  the  improvement  of  certain 
localities  have  been  made  in  the  past  and  will  necessarily  be  required 
in  the  future.  These  surveys  are  properly  chargeable  to  and  have  been 
generally  paid  for  from  the  general  appropriation  for  improving  the 
river.  They  will  contain  all  the  information  needed  to  enable  plans  of 
improvement  at  these  localities  to  be  intelligently  devised. 

As  stated  in  my  annual  report  for  1896,  in  work  such  as  is  being 
undertaken  for  the  improvement  of  this  portion  of  the  Ohio  Biver  it  is 
impossible  to  determine  in  advance  just  where  and  how  much  work 
will  be  needed  for  making  good  navigation  upon  the  entire  length  of 
the  river,  and  it  is  therefore  impossible  to  submit  an  estimate  of  the 
cost  of  complete  improvement. 

A  resurvey  of  the  portion  of  the  river  above  considered  would  not 
furnish  sufficient  information  to  enable  an  intelligent  estimate  of  the 
total  cost  to  be  made. 

In  view  of  the  above  facts,  and  after  careful  consideration,  I  am  of 
the  opinion  that  no  detailed  survey  of  the  entire  length  of  river  from 
Marietta  to  its  mouth  is  at  present  necessary  or  desirable. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heubr, 

Major  of  Engineers. 
Brig.  Gen.  W.  P.  Gbaighill, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Northwest  Division, 

Ifew  YorJcj  December  2^  1896. 

Bespectfully  forwarded  to  the  Chief  of  Engineers,  CJnited  States 
Army. 

I  concur'in  the  views  and  conclusions  of  Major  Heuer  that  the  Ohio 
Biver  from  Marietta  to  its  mouth  is  worthy  of  improvement  and  that 
a  survey  is  at  present  not  desirable  or  necessary. 

Henry  M.  Bobert, 
Colonelj  Corps  of  Engineers^  Division  Engineer. 
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IMPROVEMENT   OF    MONONGAHELA   AND   ALLEGHENY   RIVERS,    WEST 
VIRGINIA  AND  PENNSYLVANIA. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE,  MAJ. 
CHAS,  F,  POWELL  AND  MAJ,  R.  L.  ROXIE,  CORPS  OF  ENGINEERS. 


IMPROVEMENTS. 


1.  Monongahela  River,  West  Virginia  and 

Pennsylvania. 

2.  Operating  and  care  of  Locks  and  Dams 

Nos.  8  and  9,  Monon^liela  River. 
8.  Purchase  of  Look  and  Dam  No.  1,  Mo- 

nongahela  River. 
4.  Purchase  of  Lock  and  Dam  No.  6,  Mo- 

uougahehi  River. 


6.  Condemnation  of  property  and  appur- 
tenances of  tlie  Monongahela  Navi- 
f^ation  Company. 

6.  Allegheny  River,  Pennsylvania. 

7.  ConstructioD  of  locks  and  dams  at  Herr 

Island,  above  the  head  of  Six  Mile 
Island,  and  at  Springdale,  Allegheny 
River. 


United  States  Enginebb  Office, 

PitUhurg^  Pa.,  July  17^  1897. 
Obneral:  I  have  the  honor  to  transmit  herewith  the  annnal  reports 
of  the  works  under  my  charge  for  the  year  ending  Jane  30, 1897. 

I  relieved  Maj.  R.  L.  Hoxie,  Corps  of  Engineers,  of  the  charge  of 
these  works  on  April  10, 1897,  pursuant  to  War  Department  orders. 
Very  respectfully,  your  obedient  servant, 

Ohas.  F.  Powell, 
Major^  Corps  of  Engineeri. 
Brig.  Gen.  John  M.  Wir^soN, 

Chief  of  JEngineerSy  U.  8.  A. 


DDz. 


IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND 
PENNSYLVANIA. 

The  part  of  the  Monongahela  Biver  above  the  pool  of  Lock  and 
Dam  No.  7  belonging  to  the  Monongahela  Navigation  Company  is 
under  control  of  the  General  Government.  Several  years  ago  the 
United  States  built  Locks  and  Dams  Nos.  8  and  9,  which  carried  slack 
water  to  Morgantown,  W.  Ya.,  and  made  that  place  the  head  of  packet 
and  all  ordinary  navigation. 

The  river  and  harbor  act  of  1896  provided  for  the  extension  of  slack 
water  by  the  construction  of  six  locks  and  dams  from  Morgantown  to 
Fairmont,  W.  Ya.,  25  miles  upstream,  the  principal  object  being  to 
afford  water  transportation  for  coal  from  mines  near  Fairmont. 
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A  site  for  the  first  new  lock  and  dam,  No.  10,  had  been  selected  from 
an  examination  and  survey  in  1896. 

Daring  the  last  fiscal  year  levels  were  ran  from  Lock  No.  9  to  Fair- 
mont. Examinations  and  surveys  were  made  for  sites  for  the  locks, 
dams,  and  abutments,  and  lands  needed  therefor,  as  follows:  No.  11,  at 
Morgans  Mill;  No.  12,  at  Jimmys  Bipple;  No.  13,  at  Trippetts  Bipple; 
No.  14,  at  Lowsville,  and  No.  15  about  1  mile  above  Bivesville. 

A  general  project  for  the  improvement  was  prepared,  the  work 
advertised  for  bids  under  the  continuing- contract  system,  and  the  con- 
tract awarded. 

Subsequently  the  line  of  levels  was  duplicated  from  Lock  No.  9  to 
Hoults,  elevations  adopted,  and  permanent  bench  marks  established. 

The  lock  lifts  for  overcoming  the  fall  of  64  feet  from  Fairmont  to 
Pool  No.  9  are  to  be  10  and  12  feet.  The  locks  and  dams  will  be  made 
of  concrete.  The  useful  capacity  of  the  lock  chambers  will  be  66  by 
177  feet  by  7  feet  deptlis  on  the  lower  sills,  at  pool  levels,  and  8  feet  on 
the  upper  sills  at  same. 

The  project  was  prepared  by  Maj.  B.  L.  Hoxie,  Oorps  of  Engineers, 
engineer  in  charge. 

The  titles  to  the  land  needed  have  not  yet  been  secured. 

The  other  portion  of  the  MonongaJiela  Biver  over  which  the  United 
States  had  exercised  control  extends  from  the  month  of  the  river  to 
Lock  No.  1  of  the  Monongahela  Navigation  Company,  a  distance  of  2 
miles^  and  lying  in  the  pool  of  the  Davis  Island  Dam  of  the  Ohio  Biver. 

This  reach  of  river  comprises  a  most  useful  part  of  Pittsburg  Har- 
bor. Two  shoals  lying  in  it  give  much  trouble  to  navigation  whenever 
'  the  wickets  of  Davis  Island  Dam  are  down  during  a  low  stage  of  river, 
which  occasionally  is  unavoidable,  or  when  the  pool  falls  below  normal 
level  from  lack  of  water,  as  may  happen  from  a  long  dry  season.  Even 
at  the  pool  level  there  is  not  deep  enough  water  on  these  flats  or  shoals 
for  the  7  and  8  feet  draft  boats  used  in  coal  tows. 

The  first  of  these  shoals  is  under  and  next  below  the  Smithfield 
Street  Bridge,  0.8  mile  above  the  river  mouth;  the  other  is  Pipetown 
Bar,  0.4  mile  farther  upstream,  and  situated  about  midway  between 
the  Smithfield  Street  and  Panhandle  Bailroad  biidges. 

In  1895  a  Board  of  Engineers  convened  for  the  purpose  recommended 
certain  harbor  lines  for  Pittsburg  Harbor,  which  were  adopted  by  the 
War  Department.  The  Board  also  recommended  that  certain  neces- 
sary surveys  be  made  and  monuments  placed  to  mark  base  lines  to 
which  the  harbor  lines  might  be  referred,  and  explained  that  a  dififer- 
ence  of  1  foot  in  elevation  of  the  line  means  a  difference  of  3  feet  hori- 
zontally. The  recommendations  and  views  of  the  Board  were  approved, 
but  no  means  have  been  provided  for  carrying  them  out 

While  riparian  owners  have  naturally  been  prompt  to  fill  out  to  the 
harbor  line,  bank  projections  or  fillings  and  abandoned  structures  out- 
side of  the  line  remain  untouched.  Many  cases  of  illegal  dumping  over 
the  river  bank  continue  to  occur,  through  ignorance  of  the  law  or  loca- 
tion of  the  harbor  line  and  otherwise.  An  enormous  amount  of  waste 
is  made  by  mills  and  furnaces  at  and  near  Pittsburg,  whose  didposal  by 
dumping  in  the  adjacent  river  is  tempting  from  its  conveni^ice  and  the 
making  of  available  land.  Steam  railroads  as  well  as  the  mills  have 
greatly  encroached  upon  the  river,  while  street  and  other  city  lefuse  is 
disposed  of  to  a  greater  or  less  extent  by  dumping  over  the  river  banks, 
from  whence  it  is  washed  down  or  away  by  freshet«  to  shoal  the  shore 
channels  or  help  to  build  bars. 


Digitized  by 


Google 


APPENDIX  D  D — ^REPORT  OP  MAJOR  POWELL.  2386 

The  prevention,  to  any  considerable  extent,  of  these  unauthorized 
encroachments  upon  and  illegal  dumpings  into  the  river  requires 
patrol,  inspection,  and  investigation. 

During  the  year  five  informations  were  given  to  the  United  States 
district  attorney  of  illegal  structures  built  beyoud  the  harbor  line, 
or  dumpings  over  the  river  bank,  at  the  harbor  of  Pittsburg.  One  of 
the  cases  was  dismissed  for  want  of  evidence;  the  parties  in  the  other 
cases  were  held  by  the  United  States  commissioner  for  trial,  which  has 
not  yet  been  had. 

There  has  been  no  appropriation  for  the  lower  part  of  the  Mononga- 
hela  Biver  and  no  provision  of  funds  specifically  for  this  or  other  part 
of  Pittsburg  Harbor. 

By  means  of-  an  allotment  of  funds  2,000  yards  of  material  was 
dredged  from  the  shoal  at  Smithfield  Street  Bridge  during  low  water 
of  last  summer.  During  the  early  part  of  last  June  much  difficulty 
was  experienced  by  boats  in  passing  this  place  on  account  of  its  shoal- 
ness.  The  Morgantown  packets  could  not  run  to  their  wharf  boat  below 
the  Smithfield  Street  Bridge  for  more  than  a  week,  and  coal  boats  could 
not  be  taken  over  the  shoal  for  a  longer  time. 

Money  statement. 

July  1,1896,  balance  unexpended $70,346.24 

Amount  appropriated  by  sundry  civil  act  approyed  June  4, 1897 350, 000. 00 

420, 346. 24 
June  30, 1897,  amount  expended  during  fiscal  year 1, 135. 19 

July  1, 1897,  balance  unexpended 419,211.05 

July  1, 1897,  outstanding  liabilities 4, 447. 37 

July  1,  1897,  balance  available 414,763.68 

{Amount  (estimated)  required  for  completion  of  existing  project 775, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1899  387, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


▲PPROPRIATIOXS. 

Jnnel0,1872 $25,000 

March  3,  1873 66,000 

June  23, 1874 25,000 

March  3,  1875 22,000 

June  18, 1878 25,000 

March  3, 1879 w 24,000 

June  14, 1880 25,0(0 

March  3, 1881 25,000 

Auffust2,1882 2.5,000 

Jul5-5,  1884 45,000 

AngU8t5,1886 90,900 

August  11, 1888 35,000 

September  25,  1889  (allotted  from  appropriation  for  examinations,  surveys, 

and  contingencies  of  rivers  and  harbors) 4,000 

July  13,1892 25,000 

August  17, 1894 20,000 

June  3, 1896 30,000 

June  4, 1897 350,000 

Total 861,900 

ENO  97 160 
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raJ«y  Co., 
PftuboTif ,  Ph. 


Pitubus.  Pft. 


Riite.    AnK>uBt.    Sate.     Anooni.    Bate.    Amomil 


OfrihMftjf  AD/I  ekaiinf ' 

K«/*i' *•♦."»:  I 

K^rrr « cnbteythU.., 

Usif(\yun 

fu^k « enhicjMTdM.. 

Krft)mukntfttt.^.s, • do.... 

i^tuf  r^Ui  ■ 

N»t>ir»I  titftMfaX do,... 

I'/irf ;;in/|  r/«m«;rit... ........ do.... 

Mt/rfi«-  nilliiK  in  eribt do.... 

Hutu*:  i»»ving  of— 

Tfiu •qotrt  jsrdt.. 

Kivfrrhiink.... .....do.... 

W»ilt>«o*kiii- 

(UUi« feetB.  H.. 

Otiiilim  And  iiHU .....do.... 

Orlhuand  gate  iijiart do — 

Vrm\to\tMs. pouodi.. 


ToUl. 

0«tiinln«> 
Annil  .... 

HIOIM'   .. 


.j      ftrSiOO 


7.i21 


1«4«3 

2.J70 

4.680 

•.557 
2,074  ■ 

234  I 
1,»70  , 


tl-lS 
iOO 
2.00 
L2S 

0.00 
B.2S 
1.35' 

X40 
2.10 


tsooiio 

&.ttiL80 


8«U4.15     iOL« 

I.*) 

2.90       4.2St.8t 
.SO.    l,US.tO 


2.924.00 
2,902.50 

28, 110. 00  ! 
78, 845.  25 
3,609.90  . 

501.00  ' 
4.137.00  ! 


I 

7.80     3t.550.80 
10.05     00,017.85 


02, 192  65. 00       S,  392. 48 

7,  380  65. 00          480. 00 

113,100  40.00       4,520.40 

7,440  ,  .03  I        223.20 

'  ?138,9§f.67 


2.00 

4.00 
4.00 

06.00 
06.00 
40.00 
-OH 


taso 

LOO 

XOO 

.50 

7.25 
9.25 


6,34&00       2.00 


2.25 
2.25 


8.302.48  100.00  5.210.20 

480.00-100.00  738.00 

4,526.40     30.00  1  8.394.80 

280.40        .04,  297.00 


«200.0t 

3,710.50 

"1934.00 
1.185.00 

38,973.30 
88,402.25 
5,34&0t 

628lS0 
4,432.50 


i 


Fair. 


.do. 


107.283.02  1 1150,852.45 

Excellent W««««»wvi*w- 

Good |)^08ample•. 
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Ab9iract  of  propOMli  for  building  Loek$  and  Dam9  No9. 10  to  16,  inolutive^  0to.->Cont'd. 

LOCK  HO.  10— Continaed. 


Material. 


Quan- 
tity. 


17o.  0.— Koeling 

&,  Hidge, 
Pittsburg,  Pa.  a 


Kate. 


Amount. 


No.  10.— The 
Houston  Con- 
struct ion  Co., 
Philadelphia,  Pa.6 


B*te.    Amount. 


No.  12.— Owen 

Patterson  St 

Patrick  Eultv, 

Baltimore,  Md. 


B*te.    Amount. 


Grubbing  and  clearing 

Excavation: 

Earth cubic  yards. 

Uook cubic  yards. 

Embankment do... 

Conrrete: 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  cribs do... 

Btune  paving  of— 

Cribs sqnare  yards. 

Biverbank do... 

White  oak  in— 

Gates feetB.  M. 

Qnoins  and  sills do... 

Cribs  and  gate  spars do... 

Driftbolts pounds. 


Total. 
Samples : 
Sand  ... 
Stone  .. 


7,421 
1,462 
2,870 

4,886 
1.557 
2.674 

234 
1,970 


1 


$0.M) 

2.50 

.75 

8.00 
10.50 
2.50 

1.50 
1.50 


52, 192  70. 00 
7,386  i  60.00 
113, 160     35. 00 


7,440 


.01 


lioaoo 

3.710.50 
3,635.00 
1, 777. 50 

37,488.00 

100, 348. 50 

6,685.00 

361.00 
2,056.00 

3,653.44 
443. 16 

3, 9G0. 60 
297.60 


$0.30 

1.57 

.81 

4.72 
7.30 
1.57 

1.96 
1.96 

78.50 

78.50 

U.OO 

.05 


$25.00 

2,894.19 

2, 295. 34 

734.70 

22,117.92 
00, 766. 10 
4, 198. 18 

458.64 
8.861.20 

4,097.07 
579.80 

4,979.04 
872.00 


$1.00 
3.00 
.80 

6.50 
9.00 
2.50 

1.00 
1.50 


$25.00. 

7. 421. 00 

4,3K6.00 

711.00 

30. 459. 00 

86, 01.3. 00 

6,685.00 

234.00 
2, 955. 00 


35.00  1,826.72 

35. 00  258. 51 

35.00  3,960.60 

.04  ,  297.60 


J- 


.1165,425.80 


Poor  ... 
Good... 


116,379.18 


.[145,232.48 


E^iiint ::;;:;;  }^*>  •"»pi««- 


Material. 


Quan- 
tity. 


No.  13.— The  T.  A 
Gillespie  Co.. 
Pittsburg,  Pa. 


No.  14.— Sturm  is. 

Cramer,  Belpre, 

Ohio,  and  Par- 

kersburg.W.Va. 


Bate.    Amount. 


B«te.     Amount. 


No.l5.-Thel3ar. 
nett  &.  liecord 
Co.,  Minne- 
apolis, Minn. 


Bate.    Amount. 


do... 

do... 

do... 


Grubbing  and  clearing 

Excavation : 

Earth cubic  j-ards. 

Hard  pan 

Uock oubio  yards. 

Embankment do... 

Concrete : 

Natural  cement 

Portland  cement.... 
Stone  filling  in  cribs.... 
Stone  paving  of— 

Cribs square  yards. 

Biverbank do... 

White  oak  in— 

Gates feetB.  M. 

Ouoins  and  sills do. . . 

(>ib8 and gat4)  spars do... 

Driftbolts pounds. 


Total. 
Samples: 
Sand. 


7,421 


1,462 
2,370 


$0.70 

1.00 

2.00 

.26 


$100.00 
5,194.70 


4, 686  •  6. 50 
9,557  I  7.25 
2,674  I    1.60 


234  I 
1,070 

52, 192 

7.386 

113. 160 

7,440 


2.00  ! 
1.75  ' 

66.00  i 
66.00 
40.00  i 
.02^' 


2, 924. 00 
610.20 

26,773.00 
60, 288. 25 
4,278.40 

468.00 
3, 447. 50 

8,444.67 
487.48 

4,526.40 
186.00 


$0.40 
.60 

"2.50 
.85 

$.50 
8.75 
1.50 

2.50 
2.50 

80.00 

80.00 

40.00 

.04 


$60.00 
2,968.40 


3,655.00 
829.50 

30,459.00 

83, 623. 75 

4,011.00 

585.00 
4,925.00 

4, 175. 36 
590.88 

4, 526. 40 
297.60 


$5.20 
5.65 
5.90 
4.90 

6.60 
8.75 
1.10 

1.50 
1.25 

57.00 

90.00 

37.00 

.05 


$176.00 
38, 588. 20 


8,625.80 
11, 613. 00 

30. 927. 60 

83. 623.  75 

2, 941. 40 

351.00 
2,462.50 

2,974.94 
664.74 

4,186.92 
372.00 


.120,734.60 


Stone  . 


Good. 
Fair-. 


140,696.89    ;i87,507.l 


Good I  Fair. 

Fair '  Excellent. 


a  Sample  of  stone  No.  2  for  concrete  for  Locks  and  Dams  10,  11,  and  13,  additional  25  c«nt8  per  cubic 
yard.    Sample  is  brown  limestone,  rated  excellent. 


h  The  HdiHton  Constmclion  Company,  by  letter  dated  April  26.  1897,  accompanying  bid,  will  accept 
T  font  le.s«  than  snro  of  separate  bias— 
If  aw.nrilocl  Locks  and  Dams  10  to  15  inclusive,  i.  e.,  $699,615.18  less  5  per  cent  ($34,980.76)= 


$604,634.42. 
If  a  wanted  Locks  and  Dams  12  to  15  inclusive,  i.  e.,  $453,859.52  less  4  per  cent  ($18,134.38)= 

$435,225.14. 
If  awarded  Locka  and  Dams  13  to  15  inclusive,  i.  e.,  $327,460.32  leas  3  per  cent  ($9,823.81)= 
$317,036.51. 
Note.— Samples  rated  according  to  quality  as  "poor,**  "fiUr,"  '*good,"  or  *' excellent,"  for  com- 
parison. 
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Ahitraet  of  propoiaU  far  huitding  Lo€k$  and  Danu  Na$.  10  to  15^  inelunve,  elo.— Cont'd. 

LOCK  NO.  lO—CoDtinned. 


]£ateriia. 


Qnftii- 
tity. 


No.  18. 
McCarron, 
Philadelphia,  Pa. 


Bate.      Amount. 


No.20.— HcArthiir 

Bros.  Co., 

Chicago,  m. 


Rate.      Amoant. 


Orabbin^  and  clearing. . . 
Excavation : 

Earth 

Hard  pan 

Eock 

Embankment 

Concrete : 

Katoral  cement 

Portland  cement 

Stone  filling  in  crib* 

Btonepaving  of— 

Rirer  bank'.r.*.'.*. .... 
White  oak  in— 

Gates 

gooina  and  sills 
ribs  and  gate  spars. 
Driflbolta 


Total. 
Samples : 
Sand... 
Stone  .. 


..onbioyaxda. 


7,421 


.cnbic  yarda. 
do... 


.do... 
.do... 
.do... 


..ffqnare  yarda. 
do... 


.feetB.M. 

do... 

do... 

....pounds. 


1.402 
2,<70 

4,eM 

9.557 
2,674 

234 

1,970 

62,192 

7,386 

113. 160 

7,440 


10.15 

.20 

3.00 

.15 

8.69 
5.74 
1.69 

8.00 
8.00 

40.00 
40.00 
35.00 
.02i 


li5aoo 

1,118.16 


$1.60 


$3,000.00 
11,673.60 


4,386.00 
355.50 

16,822.74 
54,857.18 
4,251.66 

70100 
6,910.00 

A087.68 
295.44 

3.960.60 
167.40 


7.00 
.40 

6.50 
a20 
2.40 

a.  00 

2.60 

60.00 

70.00 

30.00 

.05 


10. 234. 00 

M8.00 

30,459.00 
78.307.40 
6, 417. 60 

702.00 
4,926.00 

8,131.52 
517.02 

8,394.80 
372.00 


95,050.85 


164,341.94 


Poor 

Excellent . 


Excellent 
Do. 


LOCK  NO.  11. 


Material. 


Quan- 
tity. 


N0.2.-C.I.& 

A.W.  McDonald, 

Pittsburg,  Pa. 


Rate. 


Amount. 


No.  8.— McLean, 

Kaufhian  &  Co., 

Pittsburg.  Pa.,iin(l 

New  York,  N.Y. 


Rate.     Amount. 


No.  4,-1.  V. 

Hoag.jr.. 
Pittsburg.  Pa. 


R»t«.  Amonat. 


Grubbing  and  clearing 

Excaration : 

Earth cnbic  yai'ds. 

Hard  pan 

Rock cubic  yards. 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do. . . 

Stone  filling  in  cribs do. . . 

Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates feetB.  M. 

Quoins  and  sills do. . . 

Cribs  and  gate  spars do... 

Driftbolts pounds. 


Total. 
Samples : 
Sjiud  . 


5,789 


2,256 
4,234 

6,718 
12,275 
2,807 

301 
1,436 


$0.35 

.75 

2.00 

.36 

6.27 
7.37 
1.10 

1.76 
.90 


$10.00 
2,026.16 


64,798  55.00 

7, 950  55. 00 

121, -280  24.00 

8,  543  .  03i 


4, 512. 00 
1, 481. 90 

35,403.86 
00, 466. 75 
3, 087. 70 

526.76 
1,292.40 

3, 013. 89 
437. 25 

2, 910. 72 
299.01 


$0.25 

.40 

LOO 

.20 

4.90 
6.70 
1.60 

1.76 
2.00 

50.00 

50.00 

28.00 

.02* 


$25.00 
1,447.25 


2,256.00 
846.80 

32, 918. 20 

82,242.50 

4,210.50 

526.75 
2,872.00 

2,739.90 
897.60 

8, 395. 84 
213.68 


$3.50 

3.50 

3.50 

.30 

7.00 
9.00 
1.60 

1.20 
1.20 

50.00 
50.00 
30.00 
.02* 


$1.06 
20, 261. 50 


7, 896. 00 
1,270.20 

47,026.00 

110,475.00 

4, 210. 50 

861.20 
1, 723. 20 

2, 739. 90 
397.50 

8,638.40 
213.58 


Stone., 


145,468.88 


134, 091. 82 


200,213.98 


Poor  .. 
do. 


Good. 
Fair.. 


Excellent. 
Fair. 
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Ahatraet  of  propoaalt  for  building  Locks  and  Dams  Nos,  10  to  16,  inclusive,  etc. — Cont'd. 

LOCK  NO.  ll-^Ck>ntinaed. 


MateriaL 


Quan- 
tity. 


Ko.  5.— John  J. 

Shlpman, 

Waahington,  D.C 


Rate.    Amoant. 


No.7.— JntteA 

Foley  Co^ 
Pittobnrg,  Pa. 


Bate.    Amoant. 


No.  8.— Jacob 
Friday  A,  Son*, 
Pittaburg,  Pa. 


Rate.   Amount. 


Grubbing  and  clearing 

Excavation: 

Earth cubic  yards. 

Hard  pan 

Rock cubic  yards. 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cribs square  yarda. 

River  bank do... 

White  oak  in— 

Gates feet  B.  M . 

gnoinsand  sills do... 
ribs  and  gate  spars do. . . 

IU1  ft  bolts pounds. 


Total. 
Samples : 
iSand  . 


5,780 


2.258 
4,234 

6.718 
12,275 
2,807 

801 
1.436 


$3.00 

3.00 

8.00 

.60 

6.60 
8.50 
1.50 

8.00 
2.50 


«200.00 
17,367.00 


64,798     90.00 

7,950   100.00 

121, 280  ;  40. 00 

8,543         .04 


6,768.00 
2,117.00 

43,667.00 

104,337.50 

4,210.50 

903.00 
8.590.00 

4.931.82 
795.00 

4.851.20 
841.72 


$0.80 

1.90 

2.90 

.60 

7.80 
10.05 
2.00 

4.00 
4.00 

65.00 

65.00 

40.00 

.03i 


$1,000.00 
4,631.20 


6,548.40 
2, 117. 00 

52,400.40 

123, 863. 76 

5, 614. 00 

1,204.00 
5.744.00 

3,561.87 
516.75 

4,851.20 
209.01 


$0.60 

1.00 

2.00 

.60 

7.26 
9.25 
2.00 

2.25 
2.25 

100.00 

100.00 

30.00 

.04 


$200.00 
2,894.50 


4.512.00 
2, 117. 00 

48. 705. 50 

113, 543. 76 

6, 614. 00 

677.25 
8, 231. 00 

5,470.80 
795. 00 

3, 638. 40 
341.72 


.1. 


194. 079. 74 


211,846.68 


Stone.. 


Poor  .. 
do.. 


Excellent . 
Fair 


191,749.1 
JNo  samples. 


Material. 


tity. 


Na  9.— Keeling 

&  Ridge. 
Pittsburg,  Pa.  a 


No.  10. -The 
Houston  Con- 
struction Co., 
Philadelphia,  Pa.5 


No.  12.— Owen 
Patterson  and 
Patrick  Kulty, 
Baltimore,  Md. 


Rate.    Amount. 


Rate.    Amount. 


Rate.    Amount. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yarda. 

Hock do... 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do. .. 

Stone  filling  in  criba do... 

Stone  paving  of— 

Cnbs square  yarda. 

River  bank do... 

White  oak  in— 

Gates feet  B.M. 

8uolnn and  sills do... 
ribs  and  gate  spars do. . . 

Driftbolts pounds. 


Total. 
Samples : 
Sand .... 
Stone.... 


6.789 
2,256 
4,234 


$0.60 

2.50 

.76 


6,718  !    7.00 

12,275  ;    9.60 

2,807      2.60 


801 
1,436 


1.50 
L60 


64, 798  70. 00 

7, 950  60. 00 

121, 280  85. 00 

8,543  .04 


$100.00 

2.894.50 
6,640.00 
8.176.60 

47,026.00 

116,612.60 

7,017.60 

451.50 
8,164.00 

8,836.86 
477.00 

4,244.80 
841.72 


$0.86 
1.40 
.28 

4.20 
6.61 
1.06 

1.75 
1.75 

70.00 

70.00 

87.80 

.04 


$75.00 

2,026.15 
8,168.40 
1,185.62 

28,216.60 

79,910.25 

2,947.36 

626.75 
2,513.00 

8.835.86 
556.50 

4,584.38 
841.72 


$L0O 

8.00 

.30 

6.00 
0.00 
2.00 

1.00 
1.00 

35.00 

85.00 

86.00 

.04 


$25.00 

5, 78!».  00 
6.768.00 
1, 270. 20 

40, 308  00 

110, 475. 00 

5, 614. 00 

301.00 
1, 436. 00 

1.917.98 
278.26 

4,244.80 
341.72 


198,970.88 


139,876.48 


Poor. 
Good. 


Poor 

Excellent . 


178,768.90 
>No  samples. 


a  Sample  of  stone  No.  2  for  conorete  for  Looks  and  Dama  10,  U,  and  IS,  additional  26  centa  per  oubio 
yard.    Sample  is  brown  limestone,  rated  excellent. 

b  The  Houston  Construction  Company,  by  letter  dated  April  26,  1897,  acoompanying  bid,  will  accept 
6  per  cent  less  than  sum  of  separate  bids — 

If  awarded  Locka  and  Dama  10  to  16  inclusive,  i.  e.,  $699,615.18  leas  6  per  cent  ($34,980.76)= 

$664,634.42.  t^  ,  , 

If  awarded  Looka  and  Dams  12  to  15  inclusive,  i.  e.,  $458,869.52  less  4  per  cent  ($18,184.88)=3 

$435,225.14. 
If  awarded  Locks  and  Dams  13  to  15  inclusive,  i.  e.,  $327,460.32  less  8  per  cent  ($9,823.81)3 
$317,636.51. 

Note.— Samples  rated  according  to  quality,  as  "poor,"  *'fair,"  "good,"  or  "excalleBt,"  for  com< 
pariaon.  « 
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Jhftrart  ^/ propmrnU  for  ^ildimf  Lodn  mmd  Damt  Xm.  10  to  15^  ifl»iiry,  cte.— Cont'd. 

IjOCKiro. 


QOJB- 


3r«Ll3.— TkeT.A. 
Gillespie  Obl, 
PitUbiii]tPli. 


Cfumt.  Belpni.  . 
Ohio.aadPwk-  ! 


■ctt*  BeeOTi 


-r- 


, .cable  jaidt. 


GmV  :ox  aad 

Eanb.... 

R^'^'k eobie  jarda. 

En  backment  .••••*....'. do... 

>'aiira1  eeM^at...... do... 

Port  land  cement-.— do... 

Btrrne  filling  in  crioa. ....... ...do... 

SUna^  pa^-iof  of— 

Criba ...aqiuire  jard«. 

Kivf^  bank do... 

White  oak  is— 

GatM feet  &  X. 

QTioiDaaod  ailla do... 

(iTiii^mad  gateapan do... 

Driftboita poanda. 


.1- 


.1 


Sc7», 


•iM.ao 


2.256 
4,234 

%.7\% 
12,275 
2,6u7 

Ml 


•0.4S 

.75  

1.70  3.835  20 

.as  1,100.84 

t.45  St.n3.10 

7.20  88.380  00 

l.t»  4,4»LaO 

2.00  602.00 

L75  X513.00 


Total.. 
Dpl4»a: 
Sand  .... 
St(ine.... 


54, 798 

6Il00 

l.«16Lf7 

7.W) 

66.00 

524.70 

11,2*0 

40.00 

4.851.20 

8.543 

m 

213.58 

.  14iL4iCM 


'  Good. 
,  Fair.. 


;       188180 

18.88'    1,138.  Tl  8BlT8 

.88   C80 

LSO       Sw3M.88  8L40 

.88       1.2a«.»  L80 

8LI5     41.31S.70  8L25 

7.90     88L9<1.90  t.40 

L»  .    3.30^48  Lie 

2.80'        802.88  LSO 

2.80      a,8TI.08  1.25 

7S.O0       4.188.88  57.80 

75.00          508l25  90.80 

38.00       4.244.80  37.88 

.04          341.13  .88 

108,884.12  

Good VUr. 

Fair Exed 


fl80L88 
32.897.88 

'i4.'438.'4i 

10. 585. 88 

41.987.50 

103.110.88 
j    3.v«7.78 

4SL50 
!    1,796l08 

I        715.50 

I    4.4R7.30 

427.15 


1317,1 


titj. 


Vo.18.-aM. 

Mcranvn, 
Pliiladelpbia,Pft. 


Ko.30.— HcAr- 

tknr  Brotben  Ool,  . 

Cbicaco.  IlL 


Gm1»bin2  aod  elearfng • 

Excavatloo: 

Earth cobic  yardi.. 

Hardpea.. 

Rock cabic  y»rda.. 

Enibankmeni do.... 

Coii  Crete: 

Natural  cement do 

Portland  cein<'Tit do 

Stone  filling  in  criba do.... 

St/^ne  paring  oi— 

Cnba aqoAie  yards.. 

Rivf>r  bank • do.... 

White  oak  in— 

Gat^a feet  B.M.. 

Oiioioa  and  ailla .do.. ..| 

Criba  and  gate  apart do... 

DriftbolU ponnde 


5.189 


1256 
4.234 

8.718 
12,275 
3.807 

301 
1,«8 

54,798 

7.050 

121,280 

8,543 


00.15 

.20 

3.00 

.15 

3.  SO 
5.74 
LSO 

3.00 
3.00 

40.00 
40.00 
35.00 

.02J 


9180.80 


3L00 


$3»000.80 
3,282.40 


1^708.00 
835.10 

34.117.01 
70,458.50 
4.463.13 

803.00 


3,19L92 
31&00 

4.244.80 
192.22 


5c00  '      11,280.08 
.40  1,003.88 


8L50 
7.90 
2.40 

3.00 
2.30 


70.08 

80.00 

.05 


43,007.80 
88.972.50 
0,736l80 

903.00 
3.302.88 

3.287.88 
658w50 

3,038.40 

437.15 


Total... 


I 


Samplea 
Sand  .. 
Stone., 


.1  119,618.04 


Poor  . 


184.728.08 


SzoellBBt. 
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Ahitract  of  jpr&poioU  for  hum(n§  Locki  and  Dam  Ko$,  10  to  16,  inelui^,  «l«.-^onVcU 

LOCK  KO.  13. 


Material. 


Qnan- 
tlty. 


H0.2.-C.I.& 

A.  W.  McDonald, 

Pittsbarg,  Pa. 


Na  8.— McLean, 
Kaufman  &  Co., 
Pitt8burff,Pa..and 
New  Twk,  »f.T. 


Bate.    Amonnt 


Bate.     Amount. 


Na4.-LV. 

Hoaffjr., 

Pittoburg,  Pa. 


Bate.    Amoant. 


Gmbbins  and  clearing 

Excavation: 

Earth oabic  yards. 

Hard  pan > do ... 

Kock.....  a...  >••••>••. do... 

Embankment do... 

Concrete : 

Natural  eement do... 

Portland  cement do. . . 

Btone  filling  In  cribs do... 

Stone  paving  of— 

Cribs square  yards. 

Blver  bank do... 

White  oak  in— 

Gates feetB.M. 

Quoins  and  sills do... 

Cribs  and  gate  spars do... 

Driftbolts poonds. 


Total. 
Samples: 
Sand.... 
Stone... 


t,468 
8,998 
1,0«0 
4,063 

6,796 

13,270 

2,883 

801 
891 

54,798 

7.950 

185.484 

8,618 


90.30 
.60 
L75 
.85 

6.17 
7.37 
1.00 

1.60 
.80 

66.00 
65.00 
24.00 
.08* 


$10.00 

737.40 
3,898.80 
1,855.00 
1,428.70 

29,965.83 

89,302.90 

3,882.00 

481.00 
713.80 

8,018.89 
487.35 

8,351.62 
80L63 


$0.35 

.40 

LOO 

.30 

4.90 
6.70 
L50 

L76 
3.00 

60.00 
50.00 
28.00 
.021 


$26.00 

614.50 
1,600.30 
I1O6O.OO 

816.40 

38,406.40 
82,200.00 
4,828.00 

636.75 
1,782.00 

2,789.90 
807.50 

8,793.56 
215.45 


$8.60 

8.60 

8.60 

.36 


$1.00 

8,603.00 

18,093  00 

3,710.00 

1,020.50 


7.00  40,572.00 
9.00  110.430.00 
L50      4,328.00 


L20 
L20 

60.00 

50.00 

80.00 

.021 


36L20 
1,069.20 

2,780.90 
897.50 

4,064.52 
815.46 


186^678.91 


138,603.66 


.1191,500.87 


Poor ... 
do.. 


Good. 
Fair.. 


Excellent. 
Fair. 


MateriiL 


Quan- 
tity. 


Ko.  5.— John  J. 

Shipman, 

Washington,  D.C. 


W0.7.— JutteA 

Foley  Co., 
Pittoburg,  Pa. 


No.  8— Jacob 
Friday  A  Sons, 
Pittoburg,  Pa. 


Bate.    Amount 


Bate.     Amount. 


Bate.    Amount. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards. 

HardpKQ do... 

Bock •••..•.•■•......do. .. 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do... 

Btone  filling  in  cribs do... 

Stone  paving  of— 

Cribs square  yards. 

Biverbank do... 

White  oak  in— 

Gates feetB.M. 

Quoins  and  sills do... 

Cribs  and  gate  spars do. . . 

Driftbolto pounds. 


Total- 

Sample  J: 
ShikI  . 


3,458 
8,906 
1,060 
4,083 

6,796 
12,270 
3,862 

801 
891 

64,798 

7,950 

186,484 

8,618 


$3.00 

8.00 

3.00 

.50 

6.60 
8.60 
L60 

8.00 
2.60 

90.00 

100.00 

40.00 

.04 


$200.00 

7,874.00 

11,994.00 

8,180.00 

2,04L00 

37,674.00 

104,295.00 

4,323.00 

908.00 
3,227.60 

4,061.82 
795.00 

6.419.86 
844.73 


$0.80 

LOO 

3.90 

.50 

6.70 
8.95 
3.00 

4.00 
4.00 

65.00 

66.00 

40.00 

.061 


$500.00 

1,966.40 
7,506.30 
8,074.00 
8,04L00 

88,838.30 

100, 816. 50 

5,764.00 

1,304.00 
8,664.00 

8,66L87 
516.75 

5,419.86 
80L68 


$0.60 

LOO 

3.00 

.60 

7.40 
9.60 
3.00 

2.35 
3.26 

109.00 
100.00 
80.00 


$200.00 

L  220. 00 
8,098.00 
2, 120. 00 
2,041.00 

42,890.46 

116, 665. 00 

6,764.00 

677.26 
2,004.75 

6,479.80 
795.00 

4,064.» 
844.  n 


186,703.40 


184.168.91 


188,178.44 


Stoue. 


Poor ... 
....do. 


Excellent . 
....do 


|Ko  samplea. 
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Ah9iraot  ofprop09aU  for  buUdimg  Look$  mnd  Dams  No$,  10  to  15,  inelwire,  etc. — Conf  d. 

LOCK  NO.  12— Continiied. 


MAieriaL 


Grabbing  and  otearinf 

BxoaTAtion; 

Earth oabioyard*. 

Hardpan do... 

xtOCK.  ••••••••■••■•«■«  ••••••do.  •> 

Embankment do... 

Concrete: 

Natural  oement do... 

Portland  cement do... 

Btone  filling  In  cribs do..^ 

Stone  paying  of— 

Onbe aqnare  yards. 

RiTcr  bank do... 

White  oak  in— 

Gates feetB.M. 

guoins  and  sills do... 
ribs  and  gate  spars do... 

Driftbolta pounds. 


Total.. 
Samples: 
Sand.... 
Stone... 


Qns 

lit; 


2,458 
8,998 
1,060 
4,082 

ft,  796 
12,270 
2.882 

801 
891 

M,798 

7,960 

186,484 

8,618 


No.  10.— The 
Houston  Con- 
struction Co., 
PhiladelpliU,Pa.a 


Sate.    Amoant 


10.86 

.66 

1.41 

.28 

4.23 
6.66 
L06 

1.76 
1.76 

70.60 

70.60 

88.07 

.04 


f75.00 

860.30 
2,238.88 
1,494.60 
1,142.96 

24,517.08 

80,401.20 

8,064.92 

529.76 
1.668.16 

8,863.26 
660.48 

5,167.88 
844.72 


126,899.20 


Poor 

Excellent . 


No.  12.— Owen 
Patterson  and 
Patrick  Knlty, 
Baltimore,  Md. 


Sate.     Amount. 


$1.00 

1.50 

8.00 

.80 

6.20 
9.00 
2.00 

1.00 
LOO 

86.00 

86.00 

86.00 

.04 


$25.00 

2.468.00 
5,997.00 
3,180.00 
L224.00 


No.l3.-TheT.A. 
Gillespie  Co., 
Pittsburg,  Pa. 


Sate.    Amount. 


$0.45 

.75 

L70 

.26 


85,035.20  :    6.45 

110,480.00  ,    7.20 

6,761.00       1.60 


301.00 
89L00 

1, 917. 93 
278.25 

4,741.94 
844.72 


178,488.64 
\No  samples | 


2.00 
1.75 

66.00 

66.00 

40.00 

.021 


$100.00 

1, 106. 10 
2,998.50 
1,802.00 
1,06L82 

81,588.20 

88,8U.00 

4,61L20 

602.00 
1,559.25 

8,616.67 
524.70 

6,419.86 
215.46 


148.648.75 


Good. 
Fair. 


Material. 


Quan- 
tity. 


»No.  14.— Sturm  Sc 
Cramer,  Belpre, 
Ohio,  and  Par- 
kersburg,  W.  Va. 


Sate.    Amount. 


No.  16— The  Bar- 
nett  it  Secord 
Co.,  Minne- 
apolis, Minn. 


No.  18. 
McCarron, 
Philadelphia>a. 


Bate.    Amount. 


Bate.    Amount 


Grubbing  and  clearing 

BzcaTstion : 

Earth cubic  yards. 

Hardpan do... 

Book do..^ 

Embankment do..^ 

Concrete : 

Natural  cement do.^. 

Portland  cement do... 

Stone  filling  in  cribs do..^ 

Stone  pavingof- 

Cribs square  yards. 

Biverbank do^.. 

White  oak  In- 

Gates feetB.M. 

8uoins  and  sills do... 
ribs  and  gate  spars do. .. 

Driftbolta pounds.. 


Total. 
Samples: 
Sand.... 
Stone  .. 


2,458 

8,998 

1,060 
4,082 

5,790 
12,270 
2,882 

801 
891 

64,798 

7,950 

185,484 

8,618 


$0.80 

.76 

1.50 

.80 

6.15 
7.90 
1.20 

2.00 
2.00 

76.00 

75.00 

86.00 

.04 


$60.00 

787.40 
2.998.50 
1,690.00 
1,224.60 

86.645.40 

96,933.00 

8,458.40 

602.00 
1,782.00 

4,109.86 
696.25 

4,741.94 
844.72 


$6.75 
6.10 
6.40 
2.60 

6.10 
8.20 
1.10 

1.60 
1.25 

67.00 

90.00 

87.00 

.05 


$100.00 

14,188.50 
24,387.80 
6,784.00 
10,618.20 

36,856.60 

100, 614. 00 

8,170.20 

461.60 
1.118.76 

8,128.49 
715.60 

6,012.91 
430.90 


$0.16 

.20 

8.00 

.16 

8.59 
6.74 
1.60 

8.00 
8.00 

40.00 

40.00 

86.00 

.02i 


$160.00 

868.70 

799.60 

8,180.00 

612:80 

20,807.64 
70,420.80 
4,682.88 

903.0$ 
2,678.00 

2,19L0t 
818.0$ 

4,741.M 
198.il 


154,814.06 


206,006.86 


.111, 968.  li 


Good... 
.....do.. 


Fair 

ExoeUent . 


Poor. 
ExoeUent. 


a  The  Houston  Construction  Company,  by  letter  dated  April  26, 1897,  accompanying  bid,  will  aooepi 
0  per  cent  less  than  sum  of  separate  bids— 

If  awarded  Locks  and  Dams  10  to  15  inolusive,  L  e.,  $699,615.18  less  5  per  oent  ($84,980.76)a 

$664,634.42. 
If  awarded  Looks  and  Dams  12  to  16  InolusiTe.  1.  e.,  $453,369.52  less  4  per  oent  ($18.184.88)« 

$485,225.14. 
If  awarded  Locks  and  Dams  18  to  15  inclusive,  L  e.,  $827,460.82  less  8  per  cent  ($9,823.81>a 
$817,036.51. 
NoTB.— Samples  rated  according  to  quality,  aa  *'poor,"  "fsir,"  "good,"  or  "excellenti"  for  corn- 
parison. 
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Abitraci  ofproposaU  far  building  Locks  and  Dams  No9, 10  to  16,  induHve,  e<o.— Cont'd. 

LOCK  NO.  12-Continaed. 


MaterUa. 


Quan- 
tity. 


No.20.— MoAr- 

thnr  Brothers  Co., 

Chicago,  m. 


Bate.      Amoimt. 


No,  21.~Sweene7 

St  Houston, 

Pittsburg,  Pa. 


Bate.      Amount. 


Grubbing  and  clearing . 
Excavation : 

Earth 

Hard  pan 

Bock 

■mbankment  ........•• 

Concrete : 

Natural  cement. ... 

Portland  cem  ent . . . . 
Btone  filling  in  cribs  ... 
Stone  paving  of— 

Cribs.... 


.cubic  yards. 

..do... 

do... 

do... 


.do... 
.do... 
.do... 


Kiver  bank 

White  oak  in— 

Gates 

Quoins  and  sills 

Cribs  and  gate  spars. 
Driftbolts 


Total., 
Samples: 
Sand.... 
Stone... 


.square  yards. 
do... 


.feetB.M. 

do... 

do... 

...pounds. 


2,458 
8,998 
1,060 
4,082 

5,796 
12,270 
2,882 

801 
891 

54,798 

7,950 

135,484 

8,618 


$1.60 

1.50 

6.00 

.40 

6.50 
8.00 
2.40 

L70 
L40 

60.00 

70.00 

30.00 

.06 


$8,000.00 

8,687.00 
6,997.00 
6,360.00 
1,632.80 

87,674.00 

98, 160. 00 

6, 016. 80 

511.70 
1,247.40 

8,287.88 
556.50 

4,064.52 
430.90 


$0.66 

2.00 

2.70 

.50 

6.30 
8.9() 
2.25 

2.25 
2.00 

75.00 

50.00 

85.00 

.04 


173,626.60 


$4,600.00 

1,597.70 
7,996.00 
2,862.00 
2,041.00 

86,514.80 

109,203.00 

6,484.50 

677.26 
1,782.00 

4,100.85 
397.50 

4,741.94 
344.72 


Excellent . 
Good 


183.252.26 
\No  samples. 


LOCK  NO.  18. 


MateriaL 


Quan* 
tity. 


No.  2.— C.  I.  A 

A.W.  McDonald, 

Pittsburg,  Pa. 


No.  8.— McLean, 

Kaufman  6c  Co., 

Pittsburg,  Pa.,and 

New  York,  N.T. 


Bate.    Amount. 


Bate.    Amount. 


N0.4.-I.V. 

Hoag.jr., 
Pittsburg,  Pa. 


Bate.    Amount. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards. 

Hardpan 

Bock cubic  yards. 

Embankment do... 

Ooncrete : 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  cribs do... 

Stone  paring  of— 

Cribs square  yards. 

Biverbank do... 

White  oak  in— 

Gates feetB.M. 

Quoins  and  sills do... 

Cribs  and  gate  spars do... 

Driftbolts .* pounds. 


2,442 


1,770 
5,745 

4,573 
9,402 
2,709 

304 
8,600 

62.192 

7,386 

126,528 

8,095 


$0.80 

.60 

L75 

.35 

6.17 
7.27 
LOO 

LOO 
.80 

55.00 

65.00 

24.00 

.03* 


$10.00 
782.60 


8,097.50 
2,010.75 

28.642.41 

68,352.54 

2, 709. 00 

486.40 
2.800.00 

2,870.56 

406.28 

3, 036. 67 


$0.25 
.40 
LOO 
.20 

4.90 
6.70 
L60 

L76 

2.00 

60.00 
50.00 
28.00 
.021 


$25.00 
610.50 


1,770.00 
1,149.00 

22,407.70 
62,993.40 
4,063.50 

682.00 
7,000.00 

2,009.60 

869.80 

3,542.78 


$6.00 

6.00 

6.00 

.25 

7.00 
9.00 
L50 

1.20 
L20 

50.00 
50.00 
80.00 
.02i 


$L0O 
14,652.00 


10.020.00 
1,436.26 

32,011.00 
84, 618. 00 
4,063.50 

364.80 
4,200.00 

2,609.60 
369.80 

3,795.84 
202.38 


Total. 
Dsples: 
flnnd  .... 
Stuue  ... 


110,437.90 


107,275.16 


.158,948.67 


Poor.. 
....do.. 


Fair.. 
Good. 


Excellent. 
Fair. 
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JhBtraei  of  proposaU  for  building  Locks  and  Dams  Nbs.  10  to  15^  ineltiHcv,  e(o.--Oont'd. 

LOCK  KO.  18— Contianed. 


IfateriaL 


Qnan- 
Uty. 


No.  5.— John  J. 

Shipman, 

Washlugton.  D.  C. 


SaU.    Amonnt. 


No.7.— Jatteft 

Foley  Co., 
PitUbnrg,  Pa. 


lute.    Amount. 


No.  8 — Jacob 
Friday  &  Sona, 
Pittabarg,  Pa. 


Hate.   Amount 


Grabbing  and  clearing 

Bxearation : 

Earth enbio  yards. 

Hardpan 

Rock cubic  yards. 

Xmbankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates feetB.H. 

Quoins  and  sills do... 

Cribs  and  gate  apars do. . . 

Driftbolts pounds. 


ToUl.. 
Samples: 
Sand   .. 
Stone.... 


1,442 


1,770 
5,745 

4,573 
9,402 
2,709 

804 
8,500 

52,192 

7.886 

12e,528 

8,095 


$8.00 

8.00 

8.00 

.50 

0.00 
8.50 
1.50 

8.00 
1.50 

90.00 

100.00 

40.00 

.04 


$100.00 
7,826.00 


6,810.00 
2,872.50 

27,488.00 
79. 917. 00 
4,068.50 

912.00 
5,250.00 

4,697.28 
788.60 

5,061.12 
828.80 


$0.80 

1.90 

2.90 

.50 

7.60 
9.85 
8.00 

4.00 
4.00 

65.00 
65.00 
40.00 
.03i 


$500.00 
1,958.60 


$0.50 
1.00 
5,188.00  2.00 
2,872.50        .50 


$200.09 
1,221.09 


84,754.80 
92, 009. 70 
5,418.00 

1,216.00 
14,000.00 


7.40 
9.50 
100 

2.25 
2.25 


3,  540. 09 
2,872.56 

88,840.21 
88, 319. 09 
5.418.00 

684.08 
7,875.09 


8,392.48  100.00  5,210.29 

480.00  100.00  73a6i 

5,061.12  30.00  I  8.795.84 

283.83  I      .04!  323.80 


144,009.80 


167,674.62  155,047.14 


Poor  ... 
do. 


Xxcellent 


S*:".*. ::::::  }j^o«^p>«- 


t 


MateriaL 


Quan- 
tity. 


Gmbbinffand  clearing 

BxcaTatu>n : 

Earth cubic  yards. 

Kock cubic  yards. 

Bmbankment do... 

Concrete: 

Natural  cement. >>•■••.••.. do.. > 

Portland  oement do... 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cnbs square  yards. 

River  bank do... 

White  oak  in— 

Gates feetB.  M. 

8uoin8 and  sills do... 
ribs  and  gate  spare do. . . 

Driftbolts pounds. 


Total., 
mples: 
Sand..., 
Stone  ... 


2,442 

1,770 
5,745 

4,573 
9,402 
2,709 

804 
8,500 

62,192 

7,886 

126, 528 

8,005 


No.  9 Keeling 

&  Ridge, 
Pittsburg,  Pa.  a 


No.  lO.-The 
Houston  Con- 
struction Co., 
Philadelphia,Pa.b 


Rate.    Amount 


$0.45 

2.50 

.75 


$100.00 

1,096.90 
4,425.00 
4,808.75 


8.00  86.584.00  4.82 
11.00  108,422.00  6.69 
2.60      6,772.50''    1.08 


Rate.    Amount. 


$0.86 
1.44 

.48 


1.60 
1.50 

70.00 

60.00 

35.00 

.04 


456.00 
5,250.00 

8,668.44 
443.16 

4,428.48 
823.80 


171,266.08 


Poor.. 
Good. 


1.80 
1.80 


78.00 
72.00 


$50.00 

870.12 
2,548.80 
2, 470. 85 

19.755.86 
62,890.88 
8,925.72 

547.20 
6,800.00 

8,767.82 
531.79 

4, 919. 41 
828.80 


No.  12.— Owen 
Patterson  »n«l 
Patrick  KiUty, 
Baltimore,  M^. 


Rate. 


Amount. 


$25.09 


$1.00      2,442.08 
3.00  '    5,810.00 
1,723.5$ 

6.50  29,724.50 
9.00  84.618.00 
2L  00  •    5, 418. 00 


1.00 
1.00 


804.  CO 
8,  SOU.  00 


85.00  I  1,826.78 

85. 00  258. 51 

85. 00  I  4. 428.  48 

.04  32J.80 


107,906.75  1 139.902.51 


ESdi«i:::::;;:W»«"p»«- 


a  Sample  of  stone  Na  2  for  concrete  for  Locks  and  Dams  10, 11,  and  18,  additional  25  cents  per  cuble 
yard.    Sample  is  brown  limestone,  rated  excellent 


h  The  Houston  Construction  Company,  by  letter  dated  April  26, 1897,  accompanying  bid,  will  accept 
'  '       "'  in  sum  of  separate  bids— 
:<ooks  and  Dams  10 
8664,634.42. 


6  per  cent  less  than  sum  of  separate  bi( 

If  awarded  Looks  and  Dams  10  to  15  inclusive,  i.  e.,  $609,615.18  leas  5  per  cent  ($84,980.76)= 

8664,634.42. 
If  awarded  Locks  and  Dams  12  to  15  incluslv^  i.  e.,  $453,859.52  less  4  per  cent  ($18,134.88)= 

$435,225.14. 
If  awarded  Locks  and  Dams  13  to  15  inclusive,  i.  e.,  $327,460.82  less  3  per  cent  ($9,828.81)= 
$317,636.61. 
NOTB.— Samples  rated  according  to  quality,  as  "poor,"  '*(isir,"  "good,**  or  '^exoeUent^"  for  com- 
parison. 


Digitized  by 


Google 


APPBNDK   D  D — ^REPORT   OP  MAJOR  POWELL. 


2395 


Ahiiraet  of  propo$aU  for  huilding  Locki  and  Dams  No9, 10  to  16,  inclutivef  $te, — Cont'd. 

LOCK  NO.  18— CoDtinaed. 


HateriaL 


Qaan 
tity. 


No.  18— The  T.  A 
GillMpie  Co., 
Pittobarg,  Pa. 


Rate.    Amount. 


No.  14.— Stunn  &, 

Cramer,  Belpre, 

Ohio,  and  Par- 

kersbnrg,  W.  Va. 


Bate.    Amount. 


No.  16.— The  Bar- 

nett  Sc  Rocord 

Co.,  Miimo- 

apolia,  Minn. 


Rate. 


Amount. 


Ombbineand  clearing 

Bzcavation : 

Earth cubic  yards. 

Hardpan 

Ruck cubic  yarda. 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  oement do... 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cnba square  yards. 

Riyerbank do... 

White  oak  in— 

Qates feetfi.M. 

Quoins  and  sills do... 

Cribs  and  gate  spars do... 

Driftbolte pounds. 


Total., 
Samples: 
dand.... 
Stone  ... 


2,443 


1,770 
5,746 

4,678 
9.408 
2,709 

804 
8,500 

68,192 

7,386 

126, 528 

6.095 


$0.45 

.75 

L70 

.26 

6.60 
7.25 
1.60 

100 
1.75 

66.00 

66.00 

40.00 

.02i 


$100.00 
1,098.90 


8,009.00 
1, 493. 70 

25. 151. 50 
68, 164. 60 
4,884.40 

608.00 
6,125.00 

8,444.67 
487.48 

5,061.12 
202.88 


10.80 
.60 
1.60 
.80 

6.16 
7.90 
L20 

2.00 
100 

76.00 

75.00 

86.00 

.04 


$60.00 
782.60 


2,655.00 
1.728.60 

28,128.96 
74, 275. 80 
8,250.80 

608.00 
7,000.00 

8,914.40 
563.96 

4,428.48 
823.80 


$9.66 
9.90 

10.80 
1.90 

6.60 
8.70 
1.10 

1.60 
1.25 

57.00 

90.00 

87.00 

.06 


$100.00 
23,821.10 


18,231.00 
10, 915. 50 

80,181.80 
81,797.40 
2,970.90 

456.00 
4,875.00 

2,974.94 
664.74 

4, 681. 54 
404.75 


119,280.66 


127,640.28 


181,083.67 


Good. 
Fair.. 


Oood 

Bxceilent . 


Fair. 
Excellent. 


MateriaL 


•fis:- 


Grabbing  and  clearing 

Zxcavation: 

Earth cubic  yards. 

Hardpan 

Rock cubic  yards. 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do. . . 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates feetB.M. 

8noins  and  aills do... 
ribs  and  gate  spars do... 

Drlftbolts pounds. 

Samples: 

£nd 

Stone  


2,442 


1,770 
5,745 

4,573 
9,408 
2,709 

804 
8,600 

62,192 

7,386 

126,528 

8.095 


No.l8.-Ja8. 

McCarron. 

Philadelphia,  Pa. 


Rate.    Amount. 


$0.16 

.20 

8.00 

.15 

8.69 
6.74 
1.60 

8.00 
8.00 

40.00 
40.00 
36.00 
.02i 


$150.00 
366.80 


5,810.00 
861.76 

16,417.07 

68,967.48 

4,807.81 

912.00 
10,600.00 

2,087.68 
295.44 

4,428.48 
182.14 


99.785.66 


Poor 

Exoellent . 


No.  20.— McAr- 

thur  Brothers  Co. 

Chicago,  m. 


No.  21.- Sweeney 

Sc  Ilouston, 

Pittsburg,  Pa. 


Rate.    Amount. 


$1.80 


6.00 
.86 

6.00 
8.20 
150 

100 
150 

60.00 

70.00 

80.00 

.06 


Rate. 


$8,000.00 
4,896.60 


10, 620. 00 
2,010.76 

31,563.70 
77,096.40 
6,772.50 

91100 
8,750.00 

8. 131. 52 
617.02 

8,795.84 
404.75 


$0.66 

170 

170 

.60 

6.06 
8.60 
125 

126 

100 

75.00 

45.00 

86.00 

.04 


152,960.08 


Amount. 


$4,500.00 

1,687.80 

*4,"779.'00 
2.872.50 

27,209.36 
80. 857. 20 
6.095.26 

684.00 
7.000.00 

8.914.40 
88187 

4,428.48 
823.80 


Excellent . 
Fair 


144,683.1 
JNo  samples. 
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Atttrmd  of  frofomlt  Jar  bmUdimg  Loek9  amd  Dmm§  Nm,  10fl5^  todMM^  «l&— Conf d. 

I^OCKVa  U. 


£.     :!^'       Hoagjr-. 


Material. 


I  No.  5.— John  J. 
^  Shipmaii, 

<g«»-   iWa0biDgton,D.C. 


Bate,     ▲mount. 


No.  7.-^at(e  & 

Foley  Co., 
Pittabarg,  Pa. 


Rate.     Amount. 


No.  8 — Jacob 
Friday  oc  sSona, 
Pittsburg.  Pa. 


Bate. .  Amvcnt. 


Grabbing  and  clearing 

BxoaTation : 

Earth cabioyarda. 

Hardpan do... 

Book ..••.•....... do... 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do... 

Stone fllling  in  cribe do... 

Stone  naving  of— 

Cnoa aqnareyarda. 

Biver  bank do... 

Whit«  oak  in— 

Gatea feet  B.M. 

Ouoina  and  Billa do... 

Criba  and  gate  spars do... 

Drift  bolts pounds. 


8.144 

1,266 

707 

3,720 

S,992 

9,542 
2,850 


$3.00 

3.00 

3.00 

.50 

0.50 
8.50 
L50 


304       3.00 
1,782,    2.50 

62, 192  90. 00 

7,386  100. 00 

134,028  40.00 

8,490  .04 


Total.. 
DDples: 
dand.... 
Stone  ... 


1200.00 

9,432.00 
8, 798. 00 
2, 121. 00 
1.860.00 

38,948.00 
81, 107. 00 
4,288.50 

912.00 
4,465.00 

4,697.28 
738.60 

6, 361. 12 
888.60 


.1 


$0.80 

1.90 

2.90 

.50 

7.60 
9.85 
2.00 

4.00 
4.00 

66.00 

66.00 

40.00 

.084 


158,268.10 


LOO 

2.515.20 
2,405.40 
2,050.30 
1,860.00 

45.539.20 
93,988.70 
6,718.00 

1,216.00 
7,128.00 

8,392.48 
480.09 

5, 361. 12 
297.15 


10.50 
LOO 
2.00 
.60 

7.60 
9.76 
2.00 

2.26 
2.25 

100.00 

100.00 

80.00 

.04 


9200.00 

1,572.00 
1,266.00 
1,414.00 
1,860.00 

45,539.20 
93,034.50 

5,718.00 

684.00 
4,009.50 

6.219.20 
738.60 

4.020.84 
339.60 


178,461.64 


Poor  .. 
do. 


Excellent . 
Good 


166. 615.  M 
>No  samples. 
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Ah$traei  of  prapoidU  far  huiUUng  Looks  and  Dams  Noa.  10  to  16^  inoluaioo,  f to.— Cont'd. 

LOCK  NO.  14— Continued. 


KatorlaL 


'^: 


Ko.  10.— The 
Houston  Con- 
struction Co., 
PhiUdelphiA,PA.a 


Bate.    Amount. 


No.  12.— Owen 
Patterson  and 
Patrick  Kultv, 
Baltimore,  Md. 


Rate.    Amount. 


No.  18.— The  T. 

A.  Gillespie  Co., 

PitUburg,  Pa. 


Bate.   Amount. 


Grubbing  and  clearing 

Excavation : 

Earth onblc  yards. 

Hardpan do... 

Kock do... 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do. . . 

Stone  filling  in  cribs do. . . 

Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates «Mt  B.M. 

guoins  and  sills do... 
ribs  and  gate  spars do  . . 

Driftbolts pounds. 


Total. 
Samples : 
Sand... 
Stone ... 


3,144 

l,2e6 

707 

8,720 

5,093 
0,542 
2,860 

804 

l,78i 

52,102 

7,386 

184, 028 

8,400 


$0.86 

.72 

1.44 

.20 

4.82 
6.00 
1.08 

1.80 
1.80 

72.00 

72.00 

88.88 

.04 


$100.00 

1,181.84 

011.52 

1,018.08 

1,078.80 

25,885.44 

63.835.08 

8,087.72 

547.20 
8,207.60 

8,757.82 
531.70 

5,211.01 
830.60 


$1.00 

1.50 

8.00 

.80 

6.00 
0.00 
2.00 

1.00 
1.00 

35.00 

35.00 

85.00 

.04 


$26.00 

8,144.00 
1,800.00 
2,121.00 
1,116.00 

85,952.00 
85,878.00 
5,718.00 

804.00 
1,782.00 

1, 826. 72 
258.51 

4,600.08 
330.60 


$0.45 
.75 
1.70 
.26 

5.50 
7.26 
1.60 

2.00 
1.76 

66.00 

66.00 

40.00 

.02) 


$100. 00 

1,414.80 
040.50 

1, 201. 90 
967.20 

82,950.00 
69, 179. 50 
4,574.40 

608.00 
3, 118. 50 

3,444.67 
487.48 

5, 361. 12 
212.25 


110,644.40 


Poor 

Excellent . 


1145,064.81 
\No  samples / 


.,124,575.32 


I 


Good. 
Fair. 


ICateriaL 


Quan- 
tity. 


Grubbing  and  clearing 

Excaration : 

Esrth cubic  yards. 

Hardpan do... 

Rock do... 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates feet  B.M. 

8noins  and  sills do... 
ribs  and  gate  spars do... 

Driftbolts pounds. 

ToUl 

Samples  -. 

Sand 

Stone 


8,144 

1,266 

707 

8,720 

5,992 
9,542 
2,859 

804 
1,782 

52,192 

7,386 

184,028 

8,400 


Ko.  14.— Sturm  & 

Cramer,  Belpre, 

Ohio,  and  Par- 

kersburg,  W.  Va. 


Rate. 


$0.85 

.75 

2.00 

.35 

6.15 
7.90 
1.20 

2.00 
2.00 

75.00 

75.00 

35.00 

.04 


Amount. 


$50.00 

1, 100. 40 

949.50 

1,414.00 

1, 302. 00 

36, 850. 80 

75,381.80 

3,430.80 

608.00 
3,564.00 

8,014.40 
653.95 

4,090.98 
839.60 


134, 150. 28 


Good. 
Pair.. 


No.  15.— The  Bar- 
nett  St  Record 
Co.,  Minne- 
apolis, Minn. 


Rate. 


$8.25 
8.60 
9.00 
2.80 

6.65 
8.70 
1.10 

1.50 
1.26 

57.00 

90.00 

37.00 

.05 


Amount. 


$100.00 

25,938.00 
10, 887. 00 
6,363.00 
10, 416. 00 

39, 247. 60 

83,  U15. 40 

3,144.00 

456.00 
2,227.50 

2,074.94 
664.74 

4. 959. 04 
424.50 


190,819.22 


Fair. 
Excellent. 


a  The  Houston  Construction  Company,  by  letter  dated  April  26, 1897,  accompanying  bid,  will  accept 
5  per  cent  less  than  sum  of  separate  bids— 

If  awarded  Locks  and  Dams  10  to  15  inclusive,  i.  e.,  $699,615.18  leas  5  per  cent  ($34,080.76)  = 

$664,634.42. 
If  awarded  Locks  and  Dams  12  to  15  inclusive,  1.  e.,  $458,359.52  less  4  per  cent  ($18,134.38)  = 

$435,225.14. 
If  awarded  Locks  and  Dams  13  to  15  inclusive,  i.  e.,  $827,460.32  less  8  per  cent  ($9,823  81)  = 
$317,636.51. 
NoTB — Saatplea  rated  aoooxding  to  quality,  as  "poor,"  **fiyr/'  **good,"  or  ^'excellent,"  for  com- 
parlson. 
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Abstract  of  jtropoiaU  far  huUding  Look$  and  DawiM  ^09*  10  to  15,  iucltuive,  fie—Cont'd. 

LOCK  NO.  li-Continned. 


MateriaL 


Quan- 
tity. 


No.  18.-JM. 

^IcCarron, 

PhiUdelphia,  Pa. 


Rate.      Amonnt. 


No.20.— Mo  Ar- 
thur Brothers  Co., 
Chicago.  III. 


Bate.      Amount. 


Orubblng  and  clearing. .. 
Sxcavntfon: 

Earth. 

Hardpan , 

Rock 

Embankment 

Concrete: 

Natural  cement , 

Portland  cement 

Stone  filling  in  cribe 

Stone  paving  of— 

Cnbe 

River  bank 

White  oak  in— 

Gatea 

guoinaand  ailla 
riba  and  gate  apara. 
Driftbolta 


Total. 
Saroplea : 
Sand.. 


.cubic  yarda. 

..do... 

do... 

do... 


..do — 
.do., 
.do.. 


.aquare  yarda.. 
do. 


feet  B.M. 

, do... 

do... 

pounda. 


8,144 
1,266 

707 
8,720 

5,992 
9.543 
2,859 

804 
1,782 

52, 192 

7,886 

184,028 

8,490 


$0.15 

.20 

8.00 

.15 

8.59 
6.74 
1.59 

8.00 
8.00 

40.00 

40.00 

85.00 

.024 


$150.00 

471.60 

253.20 

2,121.00 

558.00 

21,511.28 
54,771.08 
4,645.81 

912.00 
6,846.00 

2,087.68 
295.44 

4,690.98 
191.08 


$1.80 

1.80 

6.00 

.60 

7.00 
8.30 
2.50 

8.00 
2.50 

60.00 

70.00 

30.00 

.05 


$8,000.00 

6,650.20 
2,278.80 
4,242.00 
2,232.00 

41,944.00 
79. 198. 60 
7,147.50 

912.00 
4,455.00 

2,131.53 
617.02 

4,020.84 
424.50 


97,905.10  ! 159,162.96 


Stone  . 


Poor I  Excellent. 

Excellent ,  Good. 


LOCK  NO.  15. 


Material. 


Quan- 
tity. 


N0.2.-C.I.& 


No.  8— McLean, 
Kaufman  Sc  Co., 


A . W .  McDonald, ' t>i**  1  *** «  '""".1 
rt\**Jh,,Zr^^V  Pittaburg,  Pa.,and 
Pittaburg.Pa.    i  New  York,  N.  Y. 


Rate.     Amount.!  Rate.     Amount. 


N0.4.-LV. 

Hoag.Jr., 
Pittaburg,  Pa. 


Rate.  Amount. 


Grubbin|f  and  clearing 

Excavation : 

Earth cubic  yarda. 

Hard  pan 

Rock cubic  yardn. 

Embankment do... 

Concrete : 

Natural  cement do... 

Portland  cement do... 

Stone  filling  in  criba do... 


8,7)7 


.aquare  yarda. 
do... 


Stone  paving  of— 

Cnba 

River  bank. 
White  oak  in— 

Gatea feet  B.M. 

Ouoina  and  ailla do... 

Criba  and  gate  apara do. . . 

Driftbolta pounda. 


Total. 
Samples : 
Sand .... 
Stone  .. 


845 
6,010 

4,505 
9,378 
2,820 

234 
8,433 

52,192 

7,386 

181,160 

8,172 


$0.80 

.70 

1.75 


$50.00 
2,616.10 


1,478.75 
2, 103. 50 


5. 17  23, 756. 15 
7. 27  68, 178. 06 
1.00      2,820.00 


L60 

.80, 

55.00  I 

55.00  I 

24.00  I 

.03^! 


374.40 
2,746.40 

2,870.56 
406.23 

8, 147. 84 
286.02 


$0.25 

.40 

LOO 

.20 


$25.00 
2,179.25 


845.00 
1,202.00 


4.90  22,515.50 
6.70  62,832.60 
L50       4,280.00 


.|110,833.01 


Poor  . 
...do. 


L75 
2.00 

50.00 
50.00 
28.00 
.02^ 


409.50 
6,806.00 

2,600.60 
369.80 

3, 672. 48 
204.80 


$3.25 
8.25 
8.25 
.80 

7.00 
9.00 
1.50 

LOO 
LOO 

50.00 
50.00 
30.00 


$1, 000. 00 
28, 830. 25 


2, 746. 26 
1, 903. 00 

32, 165. 00 
84, 402. 00 
4, 230.  00 

234.00 
8. 433. 00 

2,609.60 
369.30 

3,934.80 
204.30 


.1107,960.53  ; |165, 461.50 


Good. 
Fair.. 


.'  Excellent. 
.|  Fair. 
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AbBiraot  of  propoiaU  for  building  Lookt  and  Dams  Xo$,  10  to  15,  inoluiive,  •to.'-Oont'd. 

LOCK  NO.  IS-Continaed. 


Material. 


Quan- 
tity. 


Ko.  5 — John  J. 

Shlpman, 

WaabingtoD,  B.C. 


Rate.    Amount. 


No.  7.— Jatte  &, 

Foley  Co., 
PitUburg,  Pa. 


Kate.     Amount. 


No.  8 Jacob 

Friday  &  Sons, 
Pittoburg,  Pa. 


Rate.    Amount. 


Gmbbine  and  clearing 

Bxoayatfon : 

Eartb cabicyarde 

Hurdpan 

Rock cable  yards 

Embankment do.. 

Concrete: 

Natural  cement.. 

Portland  cement. 
Stone  filling  in  criba 


8,717 


do... 

.do... 


Stone  paving  of— 

Iribs aqnare  yards. 


Cril 


River  bank do... 

White  oak  in— 

Gates feet  B.M. 

Qnoins  and  sills do... 

Cribs  and  gate  spars do... 

Driftbolts pounds. 


Total. 
Samples : 
Snnd... 
Stone  .., 


845 
6,010 

4.505 
9,878 
2,820 

234 
8,433 


$3.00 

8.00 

3.00 

.50 

5.00 
8.00 
1.50 

8.00 
1.00 


$2,000.00 
26,151.00 


52, 192     90. 00 

7,  ?86  100. 00 

131, 160  '  40. 00 

8,172  I      .04 


2,535.00 
3,005.00 

22,975.00 
75,024.00 
4, 230. 00 

702.00 
3.433.00 

4,697.38 
738.60 

6,246.40 
326.88 


$0.80 

1.90 

2.90 

.60 

7.80 
10.05 
2.00 

400 
400 

65.00 

65.00 

40.00 

.03) 


$8,000.00 
6,973.60 


2,450.50 
8,005.00 

85,841.00 

9i,248.90 

5,640.00 

986.00 
18,r32.00 

8,392.48 
480.00 

5.246.40 
286.02 


$0.50 

1.00 

2.00 

.50 


$200.00 
4,358.60 


1,600.00 
8, 005. 00 


7.60  84,922.00 
9. 75  91, 435. 50 
2.00       5,640.00 


2.25 
2.25 

100.00 

100.00 

80.00 

.04 


526.50 
7,724.25 

5. 219. 20 
738.60 

8,  P34. 80 
326.88 


.1151,064.16 


175, 231. 99 


.159,721.23 


Poor 

Excellent . 


Excellent . 
Good 


\  No  samples. 


Material. 


..do... 
..do... 
..do... 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards 

Hardpan 

Rock onbio  yards 

Embankment do.. 

Concrete : 

Natural  cement 

Portland  cement 

Stone  filling  in  cribs 

Stone  paring  of— 

Cribs aquare  yards 

River  bank do.. 

White  oak  in— 

Gates feet  B.M 

Qnoins  and  sills do.. 

Cribs  and  gate  spars do. . 

I>riftbolts pounds 


Total. 
Samples : 
Snnd.... 
Stone  ... 


Quan- 
tity. 


No.  10.— The 
Houston  Con- 
struction Co.. 
Pbihkdelphia,Pa.a 


No.  12.— Owen 
Patterson  and 
Patrick  Kult; 
Baltimore, 


ilty. 
Md. 


No.  13.— The  T. 
A.  Gillespie  Co., 
I   Pittsburg,  Pa. 


Rate.     Amount. 


8,717 


$0.36 


845 
6.010 

4,595 
9,378 
2,820 

834 

8,433 

52, 192 

7.386 

131. 160 

8,172 


1.45 


4.85 
6.74 
1.08 

1.81 
1.81 

72.50 

72.50 

39.15 

.04i 


Rate.     Amount.  '  Rate.    Amount. 


$100.00 
8, 138. 12 


$1.00 


1. 225. 25      3. 00 
1.742.90  i      .30 


$25.00 
8,717.00 


1100.00 
8,922.66 


19,988.25 

63, 207. 72 

3, 045. 60 

423.54 
6, 213. 73 


6.00 
9.25 
2.00 

1.00 
1.00 


3,783.92  85.00 
535.49     35.00 

5, 134. 91  ,  85. 00 
367.74         .04 


.1108,907.17 


2,535.00 
1, 803. 00 

27,570.00 

86, 746. 50 

5,640.00 

334.00 
8.433.00 

1,826.72 
258.51 

4, 590. 60 
326.88 


$0.45 
.75 

1.70  I    1,436.50 
.  26  ;    1, 562. 60 

5. 50  25. 272. 50 
7.25  '  67.990.50 
1.60  I    4.512.00 


2.00 
1.76 


468.00 
6, 007. 75 


66. 00  3, 444. 67 

66.00  I  487.48 

40.00  I  5,246.40 

.02f  204.30 


143.706.21  I il20,655.35 


&;nv::;::;:,}N^»«°»pi«»--{: 


Good. 
Fair. 


a  The  Houston  Construction  Company,  by  letter  dated  April  26,  1897,  accompanying  bid,  will  accept 
5  per  cent  less  than  sum  of  separate  bias— 

If  awarded  Locks  and  Dams  10  to  15  inclusive,  1.  e.,  $099,615.18  less  5  per  cent  ($34,980.76)  = 

$664,634.42. 
If  awarded  Locks  and  Dams  12  to  15  inolnsive,  1.  e.,  $453,359.52  less  4  per  oent  ($18,134.38)=: 

$435,225.14 
If  awarded  Locks  and  Dams  13  to  15  inclusive,  i.  e.,  $327,400.32  less  3  per  oent  ($9,823.81)  =s 
$317,036.51. 
NoiB.— Samples  rated  according  to  quality,  as  "poor,"  ''fair."  "good,"  or  "excellent, "for  com- 
parison. 
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Abstract  of  propo9dt$  for  building  Lock$  and  Dams  Xos,  10  to  15,  incluHte,  etc. 

LOCK  NO.  16— Continued. 


I^ont'd. 


Ifateilal. 


Quan- 
tity. 


No.  14.— Starm  St 

Cramer,  Belpre. 

Ohio,  and  Par- 

kerabarg,  W.  Ya. 


Kate.      Amonnt. 


Na  16 The  Bar- 

nett  &  Record 
Co..  Minse- 
apolis,  Minn. 


Rate.      JlLinount^ 


Ombbineand  clearing 

Excavation : 

Earth cubic  yards. 

Hardpan 

Rock cubic  yards. 

Embankment do... 

Concrete : 

Natnral  cement do... 

Portland  cement do... 

Btone  filling  in  cribs do 

Stone  paving  of— 

Cribs square  yards.. 

River  bank do 

Wbite  oak  in— 

Gates feet  B.M.. 

8uoin8  and  sills do 
ribs  and  gate  spars do — 

Driftbolts pounds.. 

Total 

Samples : 

Sand 

Stone 


8,717 


845 
8,010 

4.595 
9,378 
2,820 

234 
3,433 

62,192 

7,380 

131, 160 

8,172 


$0.80 

.00 

2.50 

.35 

6.40 
8.20 
1.50 

2.26 
2.35 

75.00 

75.00 

35.00 

.04 


$50.00 
2, 615. 10 


2, 112. 50 
2,103.50 

29,408.00 

.76,899.60 

4,230.00 

526.50 
7,724.25 


$4.60 
6.00 
6.35  I 
1.9U 

6.60 
8.70 
1.10 

1.60 
1.25 


$10^06 

40,008.2$ 


8,914.40  57.00 

553. 95  90. 00 

4,500.60  I  87.00 

326.88  .05 


186,065.28 


Good. 
Fair.. 


ft,  385. 75 
1.141.90 

30,327.00 
81,688.00 

3,  102. 00 

351.00 

4.  291.  25 

2,974.04 
664.74 

4.  852.  OB 
408.00 


176,266.1 


Fair. 
Excellent. 


ICaterial. 


Quan- 
Uty. 


No.  18.-i-Jas. 

McCnrron, 

Philadelphia,  Pa. 


No.  20.— McArthnr 
Brothers  Co., 
Chicago,  HI. 


Rate.  I  Amount. 


Bate.      Amoant. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards . 

Hardpan 

Rock cubic  yards. 

Embankment do... 

Concrete : 

Natural  cement do. . . 

Portland  cement do. . . 

Stone  filling  in  cribs do... 

Stone  paving  of— 

Cribs square  yards. 

River  bank do... 

White  oak  in— 

Gates feet  B.\t. 

Ouoins  and  sills do... 

Cribs  and  gate  spars do... 

DriftbolU pounds. 

Total 

Samples: 

§aud 

Stone 


8,717 


845 
6,010 

4,505 
9,378 
2,820 

234 
8,483 

52, 192 

7,386 

131, 160 

8,172 


$0.15 

.20 

3.00 

.15 

3.59 
5.74 
1.59 

3.00 
8.00 

40.00 

40.00 

35.00 

.02i 


$150.00 
1,307.55 


$1.50 


$3,000.00 
18,075.50 


2,535.00 
901.50 

16, 496. 06 
53,829.72 
4,483.80 

702.00 
10,299.00 

2, 087. 68 
295.44 

4, 590. 60 
183.87 


6.00 
.50 

6.70 
8.20 
2.50 

3.00 
2.50 

60.00 

70.00 

30.00 

.05 


5, 070.  00 
8, 005.  00 

30. 780. 50 
76, 899. 0$ 
7,050.00 

702.00 
8,582.50 

3, 131. 50 
517.02 

3, 9:U.  80 
408.60 


97, 862. 21 


I 


156, 163. 04 


Poor 

Excellent . 


Excellent. 
Good. 


LOCKS  AND  DAMS  NOS.  10  TO  15,  ONE  PROPOSAL. 


Material. 


Grubbing  and  clearing 

Excavation: 

Earth cubic  yards 

Hani  pan do.... 

Rock do.. 

Embankment do.. 

Concrete  : 

Natural  cement 

Portland  cement.. .- 
Btone  filling  in  cribs .... 


....do., 
....do.. 
....do.. 


Quan- 
tity. 


29,971 
5,264 
8,100 

26, 161 

82,860 
62,424 
16,751 


No.  1.— Held, 
maier  &.  Neu, 
Chicago,  111. 


Rate. 


$0.48 
.90 
1.10 


3.95 

6.70 
.90 


Amount. 


$100. 00 

14, 386. 08 
4, 737. 60 
8. 910.  00 
7, 818. 30 

127. 822. 00 

418. 240. 80 

15,075.90 


No.  2.— C.  I.  & 

A.  W.  McDonald, 

Pittaburg,  Pa. 


Rate.    Amount. 


$0.80 
.70 
1.76 
.85 


$10.00 

8,99L30 
3,684.80 
14, 175. 00 
9,156.35 


1 

5.10   165.036.00 

7.20   449,452.80 

.97  I  16,248.47 


No.  11.— Michael 

J.  Fenton, 
New  York,  X.  T. 


Rate.    Amounts 


$0.75 


$22,478.25 


1. 00  I    5, 2Ck4. 0$ 

5.00  I  40,500.00 

.30       7,848.3$ 

4.50  ,145,620.00 
7.50  468,180.00 
2.25  1  37,689.75 
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Ah$iract  of  proposal  8  far  oonairucting  Locks  and  Dams  Nob,  10  to  IS,  inelu9ive,—Cont*d. 
LOCKS  AND  DAHS  NOS.  10  TO  15.  ONE  PBOPOSAL— Continued. 


Uaterial. 


Quan- 
tity. 


No.l.-Held. 
maier  &.  Nen, 
Chicago,  111. 


Kate. 


Amount. 


No.  2.-0. 1.  & 

A.  W.  McDonald, 

Pittsburg,  Pa. 


Bate. 


Amount. 


No.ll.— Miohael 

J.  Fenton, 
New  York,  N.r. 


Bate. 


Amount. 


Stone  paving  of— 

Cribs square  yards.. 

River  bank do 

Wliite  onk  in — 

Gates footB.M.. 

8uoiiiH  and  sillR do 
ribs  .iDd  gat«  Bitars do. . 

Driftbolta pounds 


Total. 
Samples : 
Sand  ... 
Stone 


],678 
13, 012 

318.364 
45,444 

761, 640 
49,358 


2.95 
3.86 

34.50 

42.50 

24.00 

.08 


$4,950.10 
80,578.20 

10,983.56 
1,931.87 

18,279.86 
1,480.74 


1.50 


55.00 

55.00 

24.00 

.03i 


$2,517.00 
10,409.60 

17,510.02 
2,499.42 

18,279.36 
1.727.53 


1.00 
.80 

60.00 

120.00 

85.00 

.08 


$1,678.00 
10,409.60 

19, 101. 84 
5,453.28 

26,657.40 
1.480.74 


.665,324.01 


719,697.66 


Poor  . 
Good. 


Poor  ... 
do.. 


792, 861.  If 
JNo  samplea. 


Ifaterial. 


Quan- 
tity. 


No.  18— The  T.  A. 
Gillespie  Co., 
Pittsburg,  Pa. 


Bate. 


Amount. 


No.  16.— B.  J. 

Coyle, 

Washington.  D.C. 


B«te. 


Amount. 


Grabbing  and  clearing . . . 
Excavation : 

Earth 

Hardpan 

Bock 

Embankment 

Concrete : 

ISatnral  cement 

l^orUand  cement 

Ston-e  filling  in  cribs 

Stone  paving  of— 

Cribs 

Biverbank 

White  oak  in— 

Gates 

guoinsand  sills 
ribs  and  gate  spars. 
Driftbolta 


Total. 
Samples : 
Sand... 
Stone. . . 


.cubic  yards. 

.do... 

do... 

do... 


.do... 
.do... 
do... 


.square  yards. 
do... 


.feetB.H. 

do... 

do... 

...pounds. 


29,971 
5.264 
8,100 

26, 161 

82.360 
62,424 
16,761 

1,678 
18,012 

318,364 
45.444 

761, 640 
49,358 


$0.45 
.75 
1.70 
.26 

5.25 
7.00 
1.60 

2.00 
L75 

66.00 

66.00 

40.00 

.02i 


$100.00 

13,486.95 
3, 948. 00 

18,770.00 
6,801.86 

169,890.00 

436, 968.  OU 

26,801.60 

3,356.00 
22,77L00 

21,012.02 
2,999.80 

80,466.60 
1,233.95 


$1.20 

2.00 

8.20 

.40 

7.90 
9.40 
1.60 

1.25 
2.00 

50.00 

60.00 

30.00 

.05 


$460.00 

35.966.20 
10,528.00 
26,920.00 
10,464.40 

265,644.00 

586,785.60 

26,126.50 

2,097.50 
26,024.00 

16,918.20 
2,272.30 

22,849.20 
2,467.90 


763,604.28 


1,022,612.70 


Good. 
Fair.. 


Good. 
Fair. 


ICaterial. 


Quan- 
tity. 


Grubbing  and  clearing ... 
Excavation : 

Earth 

Hardpan 

Bock 

Embankment 

Concrete : 

Natural  cement 

Portland  cement 

Stono  filling  in  ciibs 

Stone  |mving  of— 

Cnbs 

Biverbank 

White  oak  in— 

Gates 

Quoins  anu  sills 

Cribs  and  gate  npars. 
Driftbolts 


..cubic  yards, 
.do. 


.do., 


.do.. 


do... 

do... 

do... 


.square  yards. 
do... 


.feetB.M. 

do... 

do... 

...pounds. 


29,971 
5,264 
8,100 

26,161 

82,360 
62,424 

16,751 

1,678 
13,012 

818,364 
46,444 

761,640 
49,858 


Total. 
Samples : 
Sand  ... 
Stone... 


No.  17.— Truax  Sc 

Sheridan, 
Bufhlo,  W.  Va. 


No.  19.-J^.  W. 
Hofllhian  &Co., 
Philadelphia,  Pa. 


Bate. 


$0.75 

1.35 

2.00 

.40 

6.00 
7.65 
1.50 

2.00 
2.00 

76.00 

75.00 

40.00 

.08 


Amount.      Bate. 


$1,800.00 

22,478.25 
7, 106. 40 
16, 200. 00 
10,464.40 

194, 160. 00 

477, 543. 60 

26, 126. 50 

8,356.00 
26,024.00 

23,877.30 
8,408.30 

30,465.60 
1,480.74 


843,491.09 


Good. 
Fair.. 


Amount. 


$3,000.00 

17, 982. 60 

7,896.00 

16,200.00 

26,161.00 

155.328.00 
402,010.66 
41,877.60 

6,084.00 
39,036.00 

16,564.93 

2,727.64 

85,797.08 

740.87 


770,844.68 


Fair. 
Good. 
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Ah9Ur€ioi  of  propoBaU  far  building  Loclc9  and  Dams  No$.  10  to  15,  incluHve,  eto.— Cont'd. 
SUMMARY  OF  ITEMIZED  ABSTRACT. 


Name  and  address  of 
bidder. 

No.  10. 

No.  U. 

No. 

Amount. 

Samples. 

Amount. 

Samples. 

Sand. 

Stone. 

Sand. 

Stone. 

Heldmaler  &Nea,  Chi- 
cago, HI. 

CI.  &A.W.McDon. 
aW,  Pittsburg,  Pa. 

McLean,  Kauftnau  & 
Co.,  Pittsburg,  Pa., 
and  New  York,  N.Y. 

L  V.  Hoag,  Jr.,  Pitts- 
burg, Pa. 

John  J.  Shipman, 
Washington,  D.  C. 

Hnliogs  Bros.,  Pitts- 
burg, Pa. 

Jntte   A    Foley  Co.. 
Pittsbnrg.  Pa. 

Jaoob  Friday  A  Sons, 
Pittsbnrg,  Pa. 

Keeling   A    Ridge, 
PitUbnrg,  Pa.  a 

The   Houston    Con- 
Btmciion  Co.,  Phila- 
delphia, Pa.5 

Michael    J.    Fenton. 
New  York,  N.Y. 

Owen     Patterson     A 
Patrick  Kulty,  Bal 
timore,  Md. 

The  T.  A.Gille»pie  Co.. 
Pittsbnrg.  Pa. 

Sturm  A  Cramer,  Bel- 
pre,  Ohio,  and  Par- 
kersburg,  W.  Va. 

The  Bamett  A  Record 
Co.,  Minneapolis, 
Minn. 

B.  J.  Coyle.  Washing- 
ton, D.  C. 

Tmax    A    Sheridan, 
Buffalo,  W.Va. 

adelphia,Pa. 
J.W.Hoffman  A  Co.. 

PhiUdelphia,  Pa. 
McArthur     Brothers 

Co.,  Chicago,  111. 
Sweeney  A  Houston. 

Pittsburg,  Pa. 

8113,152.05 
105,503.43 

177. 157. 60 

Poor 

Good 

Excellent. 

Poor 

Good 

Fair 

1145.468.38 
134,001.82 

200,213.98 
194,079.74 

Poor 

Good 

Excellent. 
Poor 

Poor. 
Fair. 

Do. 
Poor. 

10 

11 

188,987.57 
167,283.62 
150,852.45 
165,425.80 
116.870.18 

Fair 

Excellent. 
No  sample 

Poor 

do.... 

Fair 

Good 

No  sample 

Good 

Excellent. 

211,846.58 
191,749.92 
193,970.88 
129,876.48 

Excellent. 
No  sample 

Poor 

do.... 

Fair. 

No  sample. 

Good. 

ExceUent. 

12 

18 
14 

15 

16 

145,232.43 

120,734.60 
140,606.89 

187,607.85 

Good  ..... 
do.... 

Fair 

No  sample 

Fair 

do.... 

Excellent. 

178,768.90 

149, 446. 54 
160, 864. 12 

217. 305. 90 

No  sample 

Good 

do.... 

Fair 

No  sample. 

Fair. 
Do. 

ExceUent. 

17 

18 
19 

95,050.85 

Poor 

Excellent. 

119,618.64 

Poor 

Do. 

20 
81 

154,341.94 

Excellent. 

Excellent. 

184,728.03 

Excellent. 

De. 

aSaaiple  of  stone  No.  2  for  concrete  for  Locks  and  Dams  10, 11,  and  13.  additional  25  cents  per  cnbio 
yard.    Simple  is  brown  limestone,  rate<l  excellent. 

6  The  Houston  Construction  (Jonipauy,  by  letter  dnted  April  26, 1897,  accompanying  bid,  wiU  accept 
6  per  cent  less  than  snm  of  Aoi^arate  bias — 

If  awarded  Locks  and  Dams  10  to  15  inclusive,  i.  e.,  $699,615.18  less  5  per  cent  (834,980.76)  = 

0664,634.42. 
If  awarded  Looks  and  Dams  12  to  15  inclusive,  i.  e.,  $453,359.52  less  4  per  cent  ($18,134.88)  = 

$485,225.14. 
If  awarded  Lo«ks  and  Dams  13  to  15  inclusive,  i.  e.,  $327,460.32  less  3  per  oent  ($9,823.81)  = 
$317,636.51. 

Note.— Samples  rated  aocordl.g  to  qoality,  as  "poor,"  '^lak,"  "good,"  or  *'exoeUent,"  tor  com- 
|Mtfison. 
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Ah9trctot  o/propoaaU  for  building  Locks  and  Dams  Nob,  10  io  15,  inchmve,  eto. --Cont'd. 
SUMMARY  OF  ITEMIZED  ABSTKACT-Oontinixed. 


No. 


yame  tod  address  of 
bidder. 


No.  12. 


Amoniit. 


Samples. 


Sand. 


Stone. 


No.  18. 


Amount. 


Samples. 


Sand. 


Stone. 


Heldroaier  &  NeOtClil- 
cago,  IlL 

C.I.  &  A.  W.  McDon- 
ald, Pittobnrg,  Pa. 

McLean,  Kanfman  & 
Co.,  Pittsburg,  Pa., 
andNewYorkJT.Y. 

L  V.  Hoag,  Jr.,  Pitts- 
borg,  Pa. 

John  J.  Shipman, 
Wanhington,  D.  C. 

Hillings  Bros.,  Pitts- 
burg, Pa. 

Jutte  &  Foley  Co., 
Pittsburg,  Pa. 

Jacob  Friday  &  Sons, 
PitUburg,  Pa. 

Keeling  £  Ridge, 
Pittoburg,Pa.a 

The  Houston  Con- 
struction Co.,  Phila- 
delphia, Pa.  b 

Michael  J.  Fenton, 
New  York,  N.Y. 

Owen  Patterson  &, 
Patrick  Kulty,  Bal- 
timore, Md. 

The  T.  A.  Gillespie 
Co.,  Pittsburg,  Pa. 

Sturm  &  Cramer,  Bel- 
pre,  Ohio,  and  Par- 
kersburg,  W.  Va. 

The  Bamett  &,  Record 
Co.,  Minneapolis, 
Minn. 

B.  J.  Coyle,  Washing- 
ton, D.  C. 

Truax  A  Sheridan, 
Buffalo,  W.  Va. 

James  McCarron,  Phil- 
adelphia, Pa. 

J.  W.  Hoflhaan  Se,  Co., 
PhiUdelphia.  Pa. 

McArthur  Brothers 
Co.,  Chicago,  111. 

Sweeney  &  Houston, 
Pittsburg,  Pa. 


$136,878.91 
128,502.85 

191.500.27 
185,702.40 


Poor.. 
Good. 


Poor. 
Fair. 


Excellent . 
Poor 


...do. 
Poor... 


fll0,i37.99 
107,275.18 

158,943.87 
144,009.80 


Poor. 
Fair. 


ExoeUent . 
Poor 


184.158.91 
188,178.44 


Excellent 
No  sample 


Excellent . 
No  sample 


125,899.20 


Poor. 


Excellent 


187.874.82 
156,047.14 
171,268.03 
107,908.75 


Excellent . 
No  sample 

Poor 

....do.... 


173,488.64 

143,548.75 
154,814.06 

208^006.35 


No  sample 


No  sample 


Good 

do.... 


Fair.. 
Good  . 


Fair. 


Excellent 


130,902.61 

119,280.66 
127,640.28 

181,083.67 


No  sample 

Good 

do.... 


Fair. 


111,952.19 


Poor. 


Excellent 


0, 785. 65 


Poor. 


173,526.50 
183,252.26 


Excellent . 
No  sample 


Good 

No  sample 


152,960.08 
144,583.05 


Excellent . 
No  sample 


Poor. 
Good. 

Fair. 
Poor. 

Excellent. 
No  sample. 
Good. 
Exoellent 

No  sample. 

Fair. 
Excellent. 

Bo. 


Do. 

Fair. 

No  sample. 


a  Sample  of  stone  No.  2  for  concret«  for  Locks  and  Dams  10, 11,  and  18,  additional  25  cents  per  cubic 
yard.    Sample  is  brown  limestone,  rated  excellent. 

&The  Houston  Construction  Cunipaiiy,  by  letter  dated  April  28. 1897,  accompanying  bid,  will  accept 
5  per  cent  less  than  sum  of  separate  bids— 

If  awarded  Locks  and  Dams  10  to  15  inclusive,  i.  e.,  $699,615.18  less  6  per  cent  ($34,980.76)=: 

$864,634.42. 
If  awarded  Locks  and  Dams  12  to  16  inclusive,  i.  e.,  $453,350.52  leas  4  per  cent  ($18,134.38)  =: 

•$435,225.14. 

If  awarded  Locks  and  Dams  18  to  15  inclusive,  1.  e.,  $327,400.32  lees  8  per  cent  ($9,823.81)  =^ 
$317,636.51. 
Note.— Samples  rated  aooordiug  to  quality,  aa  **poor,"  **£air,"  "good,"  or  "axcelleDt,"  for  com* 
parison. 
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Abiirad  of  propoioU far  building  LooJc$  and  Domb  No§,  10  to  15,  inclvfite,  cto. — Cont'd. 
SUMMABY  OF  ITEMIZED  ABSTEACT-GoBtittaed. 


Vaoie  and  address  of 
bidder. 

No.  14. 

N0U15. 

Ko. 

Amount. 

Samples. 

Amount. 

Sam 

pie*. 

StOML 

Sand. 

Stone. 

Sand. 

X 

Heldmaier&Ken.Chl- 
c«go,  111. 

C.  I.  it,  A.  W.  McDon- 
ald, Pittsbars,  Pa. 

Mcl/ean,  Kaufman  & 
Co..  PitUburg.  Pa., 
andNewyorlc.N.Y. 

I.  y.  Uoag,  jr.,  PitU- 
borg.  Pa. 

John    J.   Shlpman, 
Washington,!).  C. 

Ilulings  Bros..  PitU- 
burg. Pa.- 

Jutte    &    Foley  Co., 
Pittsburg.  Pa. 

Joc^b  Friday  tc  Bona, 
Pittsburg,  Pa. 

Ke<>ling    £    Bldge, 
Pittoburg,  Pa.  a 

The     HouDton     Con- 
struction Co.,  Phila- 
delphia, Pa.  6 

Michael    J.    Fenton, 
New  York.  N.Y. 

Oiren     Patterson     & 
Patrick  Knlty.  Bal- 
timore,  Md. 

TheT.A.GillcHpieCo., 
Pittoburg,  Pa. 

Stnrm  Sc  C'ramer,  Bel- 
pro,  Ohio,  and  Par- 
torHburg.W.Va. 

The  iiariiott  Sl  Record 
Co.,  Minneapolis, 
Hinn. 

B.  J.  Coyle,  Washing- 
ton, D.  C. 

Buffalo,  W.  Va. 
James  McCarron,  Phil- 

adelphla,  Pa. 
J.  W.  lioffuian  &,  Co., 

Poor. 
Fnlr. 

Do. 
Excelkttt. 

t 
8 

4 

6 
0 

1116,487.44 
111,389.03 

168,110.49 
158, 258. 10 

Poor 

Fair 

ExoeUent. 
Poor 

Poor 

Good 

Fair 

Poor 

9110,833.01 
107,960.53 

165,46L50 
151,064.16 

Poor 

Good 

ExoeBent. 
Poor 

7 
8 

9 

172.451.64 
165, 615. 44 

Excellent. 
No  sample 

Good 

Nosamplo 

175,281.09 
159,721.23 

Excellent. 
No  sample 

Good. 
Noaample. 

10 
11 

110,644.40 

Poor 

Excellent. 

108,907.17 

Poor 

ExceUent 

12 

18 
14 

16 

16 
17 

145, 054. 81 

124, 575. 32 
134,160.23 

190,819.22 

No  sample 

Good 

do.... 

Fair 

No  sample 

Fair 

do.... 

Excellent. 

143,706.21 

120,655.85 
135,055.28 

175,266.90 

Noaample 

Good 

do.... 

Fair 

Noaample. 

Fair. 
Do. 

ExoeUenL 

18 

19 

97, 905. 10 

Poor 

Excellent. 

97,862.21 

Poor 

Do. 

20 
21 

Philadelphia,  Pa. 
MoArthnr     Brothers 

Co.,  Chicago,  lU. 
Sweeney  &  Houston, 

Pittoburg,  Pa. 

159, 162. 98 

Excellent. 

Good 

156,163.04 

Excellent. 

Good. 

a  Sample  of  stone  No.  2  for  concrete  for  Locks  and  Dams  10, 11,  and  13,  additional  26  oento  per  cnblo 
yard.    Snrnple  is  brown  limestone.  rate<l  excolhmt. 

5  The  Houston  Coustruction  Cnnipanv,  by  letter  dated  April  26, 1897,  aocompanying  bid,  will  acoept 
6  per  cent  less  thnn  sum  of  separate  bUU  — 

If  awarded  Looks  and  Dams  10  to  15  inclusive,  i.  e.,  8099,615.18  less  5  per  cent  ($34,980.76)  = 

|064,B34.42.  _ 

If  awarded  Looks  and  Dams  12  to  15  incliisiye,  i.  e.,  $453,359.52  less  4  per  oent  ($18,134.38)  = 

$435,225.14.  • 

If  awarded  Looks  and  Dams  13  to  15  inolnsive,  i.  e.,  $327,460.32  less  3  per  cent  ($9,823.81)  = 
$317,636.51. 
NoTB. -Samples  rated  aooording  to  quality,  as  "poor,"  **fidT,"  "good,"  or  "exoelleut,"  for  com- 
parison. 
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Ab$traoi  of  propoaaU  for  building  Lock»  and  Dams  No$,  10  to  16,  inoltmve,  etc, — Conf  d. 
8UMM  ABT  OF  ITEMIZBD  ABSTRACT— Continued. 


Ko. 


Kame  «nd  address  of  bidder. 


Noa.  10  to  15,  one  proposal. 


Amount. 


Samples. 


Sand. 


Stone. 


Heldmaier  &  Nen,  Chicago,  111 

C.  I.  &.  A.  W.  McDonald,  Pittsburg,  Pa 

McLean,  Kaufman  &  Co.,  Pittsburg,  Pa.,  and  New 
York,  N.  Y. 

LV.Hoag,  Jr.,  Pittsburg,  Pa 

John  J.  Shipman,  Washington,  D.'C 


$665,324.01 
710,807.65 


Poor... 
do. 


Hnlings  Bros.,  Pittsburg,  Pa . 

Juttet  Foley  Co.,  Pittsburg,  Pa 

Jacob  Friday  A.  Sons,  Pittsburg,  Pa 

Keeling  &  Ridge,  Pittsburg,  Pa.  a , 

The  Houston  Construction  Co.,  Philadelphia,  Piu  &. 

Michael  J.  Fenton,  New  York,  N.Y 

Owen  Patterson  Sc  Patrick  Knlty,  Baltimorts  Md. . 

The  T.  A.  Gillespie  Co.,  Pittsburg,  Pa 

Sturm  &  Cramer,  Belpre,  Qhlo,  and  Parkersburg, 
W.Va. 

The  Bftmett  &  Record  Co.,  Minneapolis,  Minn 

B.  J.  Coy le,  Washington.  D.  C 

Tmax  &  Sheridan,  Buffalo,  W.  Ya 

James  McCarron,  Philadelphia,  Pa , 

J.  W.  Hoiniian  &  Co.,  Philadelphia.  Pa 

McArtbnr  Brothers  Co.,  Chicago,  111 , 

Sweeney  &  Houston,  Pittsburg,  Pa , 


864,634.42 
702, 881. 16 


Poor 

No  sample . 


758,804.28 


Good. 


1,022,512.70     Good. 
843,401.00    do. 


770,844.88     Fair 


Good. 
Poor. 


Excellent 
No  sample. 

Fair. 


Do. 
Do. 


Good. 


a  Sample  of  stone  No.  2  for  concrete  for  Locks  and  Duns  10, 11,  and  18,  additional  25  cents  per  cubic 
yard.    Sample  is  brown  limestone,  rated  excellent. 

b  The  Houston  Construction  Company,  by  letter  dated  April  28, 1807,  accompanying  bid,  will  accept 
5  per  cent  less  than  sum  of  separate  bids— 

If  awarded  Locks  and  Dams  10  to  15  inclusive,  L  e.,  $800,815.18  less  5  per  cent  ($34,080.78)  = 

$664,634.42. 
If  awarded  Looks  and  Dams  12  to  15  inclusive,  i.  e.,  $453,350.52  less  4  per  cent  ($18,134.38)  =: 

$435,225.14. 
If  awarded  Looks  and  Dams  18  to  15  inolnsive,  1.  e.,  $827,480.82  less  8  per  cent  ($0,823.81)  s 
$317,636.51. 
NoTB.— Samples  rated  according  to  quality,  as  "poor,"  "fkir,"  "good,"  or  "exoeUent,"  for  oom> 
parison. 

COMMERCIAL  STATISTICS. 

A  daily  line  of  packets  raDS  from  Pitteburg  to  Morgantownj  a  towboat  and  a 
steam  tug  work  for  a  sawmill  in  Pool  8  or  do  jobbing,  generally  in  pools  8  and  9. 

Comparative  $taiement  of  commerce  that  paesed  through  United  States  Looks  No%.  8  and  9 

for  the  paetfivo  years. 


Year. 

Look  No.  8. 

Look  No.  0. 

Paasengers. 

Freight 

Passengers. 

Freight. 

1892 

ifumft«r. 
18,888 
24,584 
18,810 
15,107 
11,008 

Tont. 
20,780.80 
17,587.11 
24, 828. 55 
10,825.00 
81,722.22 

Number. 
17,032 
28,082 
18,068 
11,450 
11,208 

Tont. 
20,644.45 

1893 

10,426.83 
17  184.10 

1894 

1895 

10, 758. 62 
13,784.05 

1806 

NoTB.— The  freight  comprised  merchandise  and  lumber  and  timber  in  ntfts. 
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The  following  table,  compiled  from  the  annual  reports  of  the  Monongahela  Navi- 
gation Company,  shows  theoommercial  movement  on  the  lower  part  of  this  river  for 
the  past  eight  years: 


ArUoles. 


1889. 


1890. 


1891. 


1892. 


1898. 


1894. 


1895. 


1896. 


Brick 

Cattle  and  homes. . . 
CUuifiedfreight.... 

Coal  and  coko 

Fireclay 

Hogs 

Iron: 

Ore 

Inpiga 

Lnmber 

Pipe 

Post! 

Poete,  pit 

Bailroadiiea 

Sand 

Sheep 

Staves 

Steel  rails 

Stone 

Timber 

Whisky 

Wood 


Total. 
Passengers . 


Tom. 
C,  :j:t3 
729 

18,  aa4 

.  081, 175 

5,982 

266 

3,371 

15 

10,005 


700 

18,707 

3,165 

73,590 

164 

28 

32,177 

0  580 

54,696 

134 


Tons, 

7,856 

648 

23,169 

4,486,322 

5,021 

840 

2,835 

5 

11,615 

2,894 

1,689 

29,336 

232 

105,600 

60 

140 

84,609 

811 

43,970 

180 

58 


Tons. 

7,897 

783 

21,746 

4,291.874 

6,193 

802 


8 

25,887 


4,910 

0,786 

160 

74,600 

112 

109 

11,422 

4,595 

67,164 


Tofu. 

8,181 

647 

21,891 

,884,162 

4,720 

107 


Tons. 

6,344 

611 

20,076 

8,866,502 

220 

81 


Tont. 

1,874 

456 

27,387 

4,665,406 

70 

m 


Tons. 

118 

422 

26.918 

4,180,290 


Ton». 

2,277 

380 

28.385 

5,713,694 


91 


23,788 


22,831 


24,868 


28,644 


21,043 


14,952 


2,256 
4,1M 


1,140 
4,875 


89,900 

128 

98 

29,891 

2,120 

81,759 

1,515 


113,400 
207 
178 
19,866 
5,-647 
80,000 
1.641 


04,960 

281 

246 

89,342 

2,685 

62,627 

2,818 


1,827 

28,545 

780 

76,800 

256 

76 

84,797 

6.078 

06,556 

768 


2,000 

6,861 

9,611 

79,800 

142 

162 

67,897 

910 

66,037 

810 

160 


3,322,230   4,755.790 
45^8ir,      31^828 


4,528,465  4,163,304   4,142,644 


4,918,089 


4,466,703 


5,989,159 


48, 744  I      80, 590         98, 440 


81,560 


77,050 


54,838 


Classes  of  boats  that  come  to  Pittsburg  Harbor  or  ply  on  the  Allegheny  or  the  Mon&ngahela 

rivers. 


Class. 


Number. 


Tonnage. 


Gross. 


Net. 


Draft  of 
water. 


Merchant  steam  vessels : 

Towboats 

PassenserHnd  freight  boats 

Dredgeboats 

Pamp  boats 

Ferryboats 

Pleasure  steamers 

Pleasure  yachts 

Launch  (naphtha; 

Unrieged  merchant  vessels:  Becked  bargea. 
Craft  not  enrolled : 

Coal  boats 

Coal  barges 

Fuel  barges 

Flata- 

Coal 

Sand 

Skeleton  barges 


86 

34 

12 

8 

8 

19 

4 

1 

74 

945 

1,580 
102 

853 

220 

10 


22,101.89 

7,166.78 

1,306.89 

22.58 

415.13 

140.81 

20.00 

1.75 

45,61L84 

993,970.00 

825,925.00 

28,886.00 

155,917.00 

22,000.00 

6,000.00 


20,563.62 

6,478.06 

1,033.81 

22.58 

405.87 

186.77 

20.00 

1.75 

45, 611. 34 

993,970.00 
825,925.00 
28,886.00 

155,917.00 

22,000.00 

6,000.00 


Total. 


2.109,475.12 


2,105,965.29 


FseL 
8     to8 

1.5to6.6 
8     to  4. 5 
2.6to8 
2.5to5.4 
2.5to4.6 
2.6to4 
2.6 
8     to8 


to8 
to7 
to7 

to7 
to4 
to  7 
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Bench  marks  J  leveling  of  1890^  by  ABeistant  Engineer  PkiUp  Golay,  pool  No.  9  to  ffoulte, 

[Assamed  daluui  is  meau  tidal  level  at  Sandy  Hook,  N.  J.,  obtained  by  means  of  railroad  levela  con- 
nected with  principal  bench  of  PonnsylTanla  Railroad  at  Uniontown,  Pa.] 


Eleva- 
tion. 


Bench. 


787.000 
830.001 
821.867 
804.605 

822.180 
816. 249 
813. 1&2 
830.676 
828.852 
843.139 
834.606 
838.201 
839.365 
82L466 
849.258 
849.845 
862.051 
846.129 
851.417 
857.352 

832. 143 
846. 808 
848.470 
859. 152 
835. 875 
837.780 
858.827 
863.515 
875.741 
868.385 
879. 747 
873. 567 
875.665 
879. 279 
861.206 

861.277 
882.488 
856.516 
866.940 
860.689 
869.168 


Upper  miter  aill,  lock  No.  9. 

Eye  of  rinK  bolt,  north  end  of  Morgantown  Snsjpenaion  firidse  abutment,  ri^ht  bank. 

North  comer,  north  abatment,  railroad  bridge,  Deckers  Creek.    B.  M.,  out. 

Railroad  spike  in  Sycamore,  left  bank,  about  1,200  feet  above  the  Morgantown  Suspension 

Bridge. 
North  corner,  north  abutment,  railroad  bridge,  Coborns  Creek.    B.  M.,  cut. 
North  end  of  doorsill,  boiler  house  of  pumn  station.  Eureka  Pipe  Line  Co. 
Railroad  spike  in  walnut,  right  bank,  lock  l^o.  11. 
Spike  in  locast,  left  bank,  lock  No.  11. 

North  comer,  nortlicnst  abutment,  railroad  bridge.  Booths  Creek.    B.  M.,  out. 
Railroad  spike  in  beech  above  railroad  near  railroad  culvert,  lower  end  of  Bound  Bottom. 
Railroad  spike  in  walnut,  near  residence  of  J.  D.  Summers,  right  bank. 
Railroad  spike  in  oak,  near  residence  of  J.  D.  Summers,  right  bank. 
Railroad  spike  in  locust,  right  bank,  about  700  feet  above  dam  No.  12. 
Spike  in  hickorv,  left  bank,lock  No.  12. 

Railroad  spike  m  chestnut,  left  bank,  near  line  of  axis  of  dam  No.  12. 
Railroad  spike  in  chestnut,  left  bank,  about  180  feet  above  line  of  axis  of  dam  Na  IS. 
Railroad  spike  in  locust  in  bottom,  left  side  of  river,  lock  No.  12. 
North  comer,  northeast  abutment,  railroad  bridge,  Toms  Run.    B.  M.,  cut. 
Northeast  comer,  east  abutment,  railroad  bridger  Joes  Run.    B.  H.,  cat. 
Point  on  rook  ledse  above  railroad,  right  bank,  upper  end  of  railroad  rock  out  Jnat  below 

dam  No.  13.    B.M.,cnt. 
Railroad  spike  in  oak,  left  bank,  lock  No.  13. 
Railroad  spike  in  apple  tree,  left  side  of  river,  lock  No.  18. 
Railroad  spike  in  chestnut,  right  bank,  Trippetts  Ripple. 
Railroad  spike  in  locunt,  right  bank,  near  bnck  house  below  Big  Palla. 
Railroad  spike  in  sycamore,  right  shore,  look  No.  14. 
Point  on  flat  rock,  left  shore,  lock  No.  14.    B.  M.,  out. 
Spike  in  apple  tree  in  John  Hood's  orchard,  lock  No.  14.  left  side  of  river. 
North  corner,  northeast  abutment,  railroad  bridge,  TThite  Day  Creek.    B.  H.,  eat. 
Railroad  spike  in  locust  near  residence  of  A.  B.  J olliff,  right  side  of  river. 
North  oomer,  northeast  abutment,  railroad  bridge.  Little  Creek.    B.  M.,  out. 
lUilroad  spike  in  walnut,  upper  end  railroad  cut  above  Catawba  Station. 
East  corner,  southeast  abutment,  railroad  bridge,  Pricketts  Creek.    B.  M.,  eat 
Southwest  comer  of  stone  foundation  of  brick  warehouse,  Montana. 
Railroad  spike  in  gum,  right  bank,  Rivesville  Station. 
Railroad  spike  in  hickory,  right  bank,  near  residence  of  Ira  Fleming,  deceased,  lower  site 

for  lock  No.  15. 
Railroad  spike  in  sycamore,  left  bank,  mouth  of  Hockinbeny  Hollow. 
Railroad  spike  in  sugar  tree,  right  bank,  above  railroad,  near  Taoant  hotfita 
Railroad  spike  in  oak,  ripht  bank,  Pitchers  Ripple. 
Railroad  spike  in  sugar  tree,  left  bank,  Pitchers  Ripple. 

Railroad  spike  in  sycamore,  right  bank,  Honlt's  miU,  upper  site  for  lock  No.  16. 
Railroad  spike  in  swamp  oak,  left  bank,  opposite  Houlvs  mill,  npper  site  for  lock  No.  lA. 


Bridgee  completed  over  Monongahela  Biver  and  ite  hranokee  not  previouely  reported. 


Dis- 
tance 
above 
mouth. 

Kind. 

Spans. 

Channel  span. 

Name. 

Clear 
width  on 
low-water 

line. 

Clear 
height 
above  nor- 
mal pool 
level. 

Name  of  pool  or 
branch  in  which 
located. 

Suterville 

MUeM. 
30 

43.6 

Iron  trass;  highway. 
....  do 

8 
8 

Feu. 
820 

860 

Feu. 
33  to  37 

64 

Youghiogheny 
River. 

Pool  No.  4,  Monon- 
gahela River. 

Bellevemon  . t  -  r 

Note.— Reoords  do  not  show  that  the  plans  of  the  Bellevemon  Bridge  were  approved  by  the  Secre- 
tary of  War. 
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Bridges  authorized  and  under  conetrucHon  at  end  of  year. 


Kame. 


Sonth  Twenty-sec- 
ond Street,  Pitts- 
burg. 

Bankm 

Port  Perry 


DiB. 

tanoe 
above 
month. 


MUes. 
2.3 


9 
11.7 


Kind. 


Iron  trass;  highway. 


.do. 


Iron  truss;  railroad  . 


Num- 
ber of 
spans. 


Clear 
width  on 
low-water 

line. 


Channel  span. 


Clear 
heif^ht 
above  nor- 
mal pool 

level. 


Feet. 
500 


600 
B7B.fi 


Feet 
S3 


Name  of  pool  or 
branch  in  whioh 
located. 


No.  1,  M onongahela 
Kivor. 

Dow 
Do. 


Name. 


South  Twenty -second 

Street,  PittsDurg. 
Rankin 


Port  Perry. 


Date  of  issue 
of  charter 

or  approval 
of  act  of 
Congress. 


May    7,1894 
Apr.  21, 1894 


Jan.  20, 1897 


Date  of 
approval  of 

plans  by 

Secretary  of 

War. 


Aug.  21,1894 

July  20, 1896; 
modified 
Deo.  21, 1896. 

Mar.     8, 1897 


Date  of  commencement 
of  work  prescribed  by 
charter  or  by  act  of 
Congress. 


1  year  firom  date  of  act. 
....do 


.do. 


Date  of  completion 
of  work  pre- 
scribed by  charter 
or  by  act  of  Con- 


\  years  thereafter. 
Do. 

Do. 


NoTK.— The  South  Twenty -second  Street  Bridge,  Pittsburg,  is  completed,  except  that  mooring  rings 
for  the  use  of  navigators,  have  not  been  inserted  In  the  channel  piers. 


Bridges  authorizedf  hut  whose  construction  had  not  been  commenced  at  end  of  year. 


Name. 


Ferry  Street,  Pitttf^ 

burg. 
South  Tenth  Street, 

Pittsburg. 
Homestead    (Dick 

SOD  Street). 
Braddock,     Thir 

teenth  Street  (I). 
Braddock,     Thir 

teenth  Street  (2). 
Pittsburg,   Monon 

{rahelaand  Wheel- 
ng  R.  R. 
Youghiogheny  Cen- 
tral Rwy.  Co- 
near  Dawson. 


Dis- 
tance 
above 
mouth. 


Miles. 
0.5 

1.3 

7.6 

11.2 

11.2 

32.6 

51 


Kind. 


Iron   truss;   railway 

and  highwav. 
Iron  tmss;  highway . 

Iron    truss ;   railway 

and  highway. 
do 

Iron  truss ;  highway  . 

Iron  truss;  raflway  .. 


Railway 


Num- 
ber of 
spans. 


Clear 
width  on 
low-water 

line. 


Channel  span. 


Feet. 
760 

600 

600 

361.3 

600 

600 


Clear 
height 
above  nor- 
mal pool 
level. 


Feet. 
80 

63 

63 

66.7 

60  to  83 

63 

SO 


Name  of  pool  or 
branch  in  whioh 
located. 


Davis  Island. 

Do. 

No.  1,  Monongahela 
River. 
Do. 

Do. 

No.  3,  Monongahela 
River. 

Youghiogheny  Riv- 
er. 


Name. 


Ferry  Street,  Pittsburg. . 

South  Tenth  Street.  Pitts- 
burg. 

Homestead  (Dickson 
Street). 

Braddock,  Thirteenth 
Street  (1). 

Braddock,  Thirteenth 

Street  (2). 
Pittsburg,  Monongahela 

and  Wheeling  R.  R. 
Youghioeheny     C!entral 

Rwy.  Co.,  near  Dawson. 


Date  of  isnue 

of  charter 

or  approval 

of  act  of 

Congress. 


Mar.    2,1895 


June    7,1894 

Feb.  18, 1893; 
amended 
May  4, 1896. 

Jan. '  26, 1897 

Mar.    2,1895 


Date  of 
approval  of 

plans  by 

Secretary  of 

War. 


May  20, 1896 
aOct.22,1894 

Sept.  20, 1894 

Oct     2, 1896 

Apr.  10, 1897 

Sept.  12, 1895 
I 
.{6Sept.24,1892 


Date  of  commencement 
of  work  prescribed  by 
charter  or  by  act  of 
Congress. 


1  year  fh>m  date  of  act. 


.do. 


1  year  from  Fob.  18, 1896. 

1  year  from  date  of  act. . 
-...do 

2  years  fr^m  date  of  act. 


Date  of  completion 
of  work  pro- 
scribed by  charter 
or  by  act  of  Con* 
gross. 


8  years  thereafter. 

Do. 
Do. 

Do. 
Do. 
5  years  thereafter. 


a  For  rebuilding  bridge. 


b  (Company  chartered  by  State  of  Pennsylvanlft. 
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D  D  2. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  N08.  8  AND  9, 
MONONGAUELA  RIVER. 

The  locks  were  operated  duriDg  the  year,  except  when  the  walls  were 
flooded  by  high  water,  from  July  22  to  August  3,  and  from  February 
22  to  25,  and  except  when  navigation  was  suspended  by  ice,  from  Jan- 
uary 24  to  February  9. 

The  number  of  monthly  lockages  for  passing  crafts  were  as  follows: 


Honth. 


Look 
No.  9. 


July 

Angast.... 
Septomber . 

October 

November . 
December.. 


Janiuny  — 
February... 

March 

April 

May 

Jnne 

Total. 


1896. 


1807. 


The  work  was  under  the  immediate  supervision  of  Mr.  Philip  Golay, 
resident  engineer,  from  whose  report  the  following  are  extracts: 

LOCK  AND  DAM  NO.  8,  MOUTH  OF  DUNKARD  CREEK. 

Daring  the  winter  of  1894-95,  ice  and  hieh  water  hfted  a  portion  of  the  sheeting  of 
the  dam.  At  the  beginning  of  the  fiscaf  year,  July  1,  1896,  a  careful  examination 
was  made,  and  the  ipjury  to  the  dam  did  not  appear  to  have  been  materially 
increased  by  intervening  freshets ;  but  during  the  latter  part  of  July,  an  unusually 
heavy  rainfall  visited  the  portion  of  country  drained  by  the  Mononeahela  River  and 
its  branches,  causing  a  flood  of  such  violence  as  to  carry  away  the  sheeting  and  pur- 
lins from  the  central  portion  of  the  dam  for  a  distance  of  430  feet,  leaving  only  95 
feet  next  to  the  lock  wall,  and  60  feet  next  to  the  abutment.  Of  these  two  sections, 
the  sheeting  and  purlins,  except  for  a  distance  of  about  60  feet  from  the  lock  wall, 
were  disturbed  so  that  they  had  to  be  removed  and  bolted  down  again.  Repairs 
were  begun  in  August  and  completed  in  December,  without  interfering  with  navi- 
gation.  Nearly  ail  the  timber  and  iron  carried  away  by  the  freshet  was  recovered 
and  used  in  the  repairs. 

Hie  July  freshet  also  filled  the  lock  chamber  and  entrances  with  drift,  threw  up  a 
bar  along  outside  the  lower  end  of  the  river  wall  closing  the  outlet  of  the  turbine  race, 
carried  away  about  half  of  the  sheeting  of  the  guide  crib  below  the  lock,  washed 
out  the  filling  below  the  lower  wing  wall  of  the  lock  and  poured  over  the  j  of  the 
abutment  on  the  left  bank  of  the  river,  washing  out  about  30  yards  of  material 
immediately  below  the  j.  During  high  water  in  February,  a  crevasse  started  around 
the  abutment.  This  has  been  temporarily  closed.  A  dredge  was  employed  to  remove 
the  bar  outside  of  the  river  wall.  It  was  a  poor  one,  and  succeeded  only  in  opening 
the  outlet  of  the  turbine  race.  It  yet  remains  to  repair  the  guide  crib  below  the 
lock,  replace  the  filling  below  the  lower  wing  wall,  and  make  permanent  repairs  on  the 
abutment  on  the  left  bank  of  the  river.  It  is  believed  to  be  advisable  to  take  down 
the  abutment  and  rebuild  it  so  as  to  conform  with  the  slope  of  the  bank. 

New  outbuildings  (coal  houses  and  closets)  are  needed,  as  those  now  in  use  have 
become  old  and  dilapidated. 

New  closing  chains  for  the  lower  gates  are  needed  and  have  been  ordered. 

LOCK  AND  DAM  NO.  »,  HOARD,  W.  VA. 

The  freshet  in  the  month  of  July  deposited  considerable  material  in  the  lock  cham- 
ber and  entrances.  This  was  removed,  partly  by  dredging  and  partly  by  flooding 
through  the  lock. 

Additional  ripraj^ping  is  needed,  both  above  and  below  the  abutment  on  the  left 

bank  of  the  river.  •     r\r\n  i  /^ 
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Moiiey  statement, 

July  1,  1896,  balance  nnexpended $20,739.46 

Amount  allotted  for  fiscal  year  ending  June  30,  1897 19, 232. 84 

39,972.30 
June  30,  1897,  amount  expended  during  fiBcal  year 24 ,  851. 71 

July  1,  1897,  balance  nnexpended 15,120.59 

July  1,  1897,  outstanding  liabilities 721.46 

July  1, 1897,  balance  available 14,399.13 

Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30,  1898..  *13, 070.87 

Amount  available  for  fiscal  year  ending  June  30,  1898 27, 470. 00 


ALLOTMENTS  OF  FUimS. 


August  15, 1884 $1,000.00 

September  1, 1884 4,000.00 

November  3, 1884 4,500.00 

December  20, 1884 500.00 

June  1,1885 100.00 

July  22,  1885 1,000.00 

July  10,  1886 1,200.00 

March  1,1887 1,  100.00 

Julvl,  1887 11,000.00 

Julv  11,  1888 6,270.00 

October27,  1888 3,000.00 

July  17,  1889 1,480.00 


I  October  7,  1889 $1,600.00 

I  November  6,  1889 1,200.00 

I  July24,  18iK) 12,300.00 

;  July  8,  1891 24,250.00 

'  July  21,  1892 34,01-7.86 

July  21,  1893 23,574.72 

I  July  23,  1894 25,664.00 

July  12,  1895 20,372.40 

July  28,  1896 19,232.84 

Total 197,261.82 


StatevMnt  of  expensei  incurred  in  operating  and  care  of  tke  locks  and  damt. 


Month. 


1896. 
Jnly 

AuffllBt 

SepTeniber . 

Octubcr 

NovcmlMT. 
December  . 


January  . . . 
Fobniury.. 

March 

April 

May 

June 


Operatiug  expenses. 


Repairs. 


Salftries. 


$745.  (M) 
775.00 
775. 00 

775.00 
775. 00 
773.00 


775.00 
1, 000. 00 
1, 000. 00 

960.00 
1, 075. 00 
1,075.00 


Sup- 
plies. 


Miscel- 
laneous 

ex- 
penses. 


111.98 
1.16 
45.98 
36.70 
16.601 
44.60 


8.20 
1.85 


129.51 
89.83 
29.84 
24.1 
24.88 
24.41 


Hire  of 

ToUl.  I  "-•• 

barges. 


Labor. 


Ma- 
terial. 


Total. 


♦786.49 $131.65 $131.55 

815.98 861. '10     $21.88  882.78 

850.77     876.00  2,774.63  1.398.42  5,049.05 

835. 82       38.  75,2, 117.  59  1, 362. 83  3. 519. 17 

816.18       28.75  2,205.75     796.92  3,031.42 

844.01 436.50 436.60 


Tools 
and 
appli- 
ances. 


$1.80 
111.09 
104. 33 
116. 58 


Grand 
TotaL 


$919.84 
1,809.85 
6,004.15 
4,471.57 
7.45  3,855.35 
5.00   1.284.61 


963.66 

1, 103. 16 
1, 163. 88 
1,016.38 
1. 183. 87 
1,190.66 


Commercial  statistics  are   attached  to   the  report  of  the  improvement  of  the 
Mouougabela  River. 

'Amount  allotted  if  estimate  is  approved. 
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DD3. 

PURCHASE  OF  LOCK  AND  DAM  NO.  7,  MONONGAHELA  RIVER. 

No  Steps  were  taken  during  the  year  for  the  separate  purchase  of  this 
lock  and  dam,  as  the  river  and  liarbor  act  of  1896  provided  for  the  pur- 
chase of  all  the  property  and  appurtenances  of  the  Monongahela  Navi- 
gation Company,  which  since  the  close  of  the  year  have  been  acquired 
by  the  United  States. 

The  funds  for  the  purchase  of  Lock  and  Dam  No.  7  can  now  be  cov- 
ered into  the  Treasury  and  tlie  work  dropped  from  Annual  Report. 

Money  statement. 

July  1,  1896,  balance  unexpended $161,831.77 

July  1, 1897|  balance  unexpended 161,831.77 


D  D  4. 

PURCHASE  OF  LOCK  AND  DAM  NO.  6,  MONONGAHELA  RIVER. 

No  steps  were  taken  during  the  year  for  the  separate  purchase  of  this 
lock  and  dam,  as  the  river  and  harbor  act  of  1896  provided  for  the  pur- 
chase of  all  the  property  and  appurtenances  of  the  Monongahela  Navi- 
gation Company,  which  since  the  close  of  the  year  have  been  acquired 
by  the  United  States. 

The  funds  for  the  purchase  of  Lock  and  Dam  No.  6  can  now  be  cov- 
erded  into  the  Treasury  and  the  work  dropped  from  Annual  Beport. 

Money  Statement 

Jnly  1, 1896,  balance  unexpended , $167,000. 00 

July  1, 1897;  balance  unexpended 167, 000. 00 


D  D  5. 

CONDEMNATION  OF  ALL  THE  PROPERTY  AND  APPURTENANCES  OF  THE 
MONONGAHELA  NAVIGATION  COMPANY. 

The  river  and  harbor  act  of  June  3, 1896,  authorizes  and  directs  the 
Secretary  of  War  to  institute  and  carry  to  completion  proceedings  for 
the  condemnation  of  all  the  property  and  appurtenances  of  the 
Monongahela  Navigation  Company,  appropriates  the  sum  of  $5,000,  or 
so  much  thereof  as  may  be  necessary,  to  pay  the  necessary  cost  of  said 
proceedings,  and  authorizes  and  directs  the  Secretary  of  War  to  draw 
his  warrant  on  the  Treasury  for  the  amount  of  the  judgment  and  costs, 
if  in  his  opinion  the  judgment  is  reasonable,  appropriating  the  sum 
necessary  for  the  payment  thereof 

Condemnation  proceedings  were  had  and  award  was  made  of 
$3,761,615.46  for  the  condemnation  and  appropriation  of  all  the  prop- 
erty and  franchises  of  the  company. 

Since  the  end  of  the  year,  and  on  July  7,  final  judgment  was  entered 
by  the  court,  $3,601,615.46  paid  to  the  Navigation  Company,  and  the 
property  tran^erred  to  the  (Tnited  States. 
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The  balance  of  the  amount  of  the  award,  $160,000,  is  retained  by  the 
United  States  as  security  for  the  cancellation  of  certain  outstanding 
bonds  issued  by  the  company. 

The  property  comprises  seveji  locks  and  dams  and  appurtenances. 
Locks  1,  2,  3,  and  4  are  double  locks;  5,  6,  and  7  are  single  locks. 

In  the  case  of  the  separate  condemnation  of  Lock  and  Dam  No.  7  the 
United  States  Supreme  Court  decided,  upon  appeal  by  the  Navigation 
Company,' that  the  value  of  the  franchise  must  be  considered  in  the 
making  of  the  award. 

Money  statement. 

July  1, 1896,  balance  nnexpended $6,000.00 

June  30, 1897,  amount  expended  during  fiscal  year .22 

July  1, 1897,  balance  unexpended 4,999.78 

July  1,  1897,  outetanding  liabilities Not  known. 

July  1,  1897,  balance  ayailable Not  known. 


SLACK- WATEB  SYSTEM  ON  THB  MONONGAHELA  BIYBB,  OEBATED  BY 
THE  MONONGAHELA  NAVIGATION  COMPANY. 

A  brief  history  of  the  works  of  the  slack-water  system,  created  on 
the  Monongahela  Eiver  by  the  Monongahela  Navigation  Company,  and 
an  account  of  the  steps  leading  to  their  acquisition  by  the  United 
States  maybe  of  interest  and  are  therefore  appended,  together  with 
an  explanation,  and  estimate  of  cost,  of  the  betterments  needed  to  pat 
the  waterway  in  a  condition  to  afford  adequate  accommodation  for  its 
large  and  rapidly  growing  traffic: 

THK  RIVER  AND  rrs  IMPBOVBMENT  WORKS* 

The  Monongahela  Biver  drains  an  area  of  about  7,000  square  miles, 
and  unites  with  the  Allegheny  to  form  the  Ohio  Eiver  at  Pittsburg. 

In  its  natural  condition,  prior  to  1840,  it  was  during  low  stages  a 
shallow  stream,  being  navigable  for  light-draft  flatboats  only  a  few 
months  in  the  year.  Its  average  width  in  the  first  20  miles  is  about 
1,000  feet,  diminishing  to  about  650  feet  between  banks  at  the  mouth 
of  the  Cheat  Eiver,  which  point  is  about  87  miles  above  Pittsburg. 
Its  average  descent  on  this  part  is  about  0.9  foob  per  mile.  There  are 
no  islands  on  this  portion  of  the  river,  and  its  banks,  where  low  being 
of  alluvial  formation,  are  subject  to  erosion  by  high  waters,  which  fre- 
quently reach  30  feet,  below  the  West  Virginia  State  line,  and  upon 
two  occasions  have  reached  42  feet  above  low  water  mark. 

The  general  course  of  the  river  is  nearly  due  north  in  Pennsylvania, 
but  it  makes  so  many  bends  that  its  length  from  the  Virginia  State 
line  to  Pittsburg  is  nearly  double  that  of  the  air-line  distance,  being  as 
92  to  53  miles.  The  river  hills  skirting  its  banks  rise  to  a  height  of  300 
to  400  feet  above  the  river  bottoms,  which  are  generally  narrow  and 
appear  alternately  on  the  right  and  left,  and  never  on  both  sides  in  the 
same  reach  of  river.  At  occasional  places  the  bottoms  are  subject  to 
overflow.  The  Pittsburg  coal  vein  appears  in  the  river  hills  (accord- 
ingly as  the  stream  cuts  through  the  geological  series,  which  dips  to 
the  southwest),  at  from  330  feet  above  low- water  surface  to  water's  edge, 
and  it  actually  passes  beneath  the  water  for  a  number  of  miles  in  the 
fifth  and  sixth  pools,  being  about  300  feet  below  it  at  one  point. 

The  first  survey  of  the  river  was  made  for  the  State  of  Penasylvania 
by  Mr.  E.  F.  Gay,  O.  B.,  in  1828,  but  no  work  of  improvement  was  then 
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authorized.  In  1833  Congress  provided  for  a  survey  of  the  river  from 
Pittsburg  to  Brownsville,  a  distance  of  nearly  57  miles.  The  object  of 
the  improvement  then  projwsed  was  to  aii'ord  an  outlet  for  the  emigrant 
travel  and  traffic  moving  west  by  the  National  road,  where,  at  Browns- 
ville, the  first  navigable  stream  west  of  the  Allegheny  Mountains  was 
encountered  on  that  famous  highway.  This  survey  was  made  under  the 
direction  of  Dr.  William  E.  Howard,  United  States  civil  engineer.  The 
proposed  locks  were  to  have  only  4J  feet  lifts.  Congress  failing  to  pro- 
vide means  for  any  work,  the  legislature  of  Pennsylvania,  by  act  dated 
March  31, 1836,  incorporated  and  authorized  the  Monongahela  Naviga- 
tion Company  to  improve  the  river  from  Pittsburg  to  the  Virginia  State 
line,  a  distance  of  90^  miles.  The  act  limited  the  lifts  at  the  proposed 
locks  to  ^  feet,  a  provision  which  it  was  thoughtwould  impose  the  least 
impediment  to  the  movement  of  rafts  and  flatboats  over  the  dams  in 
times  of  freshets.  The  people  of  the  valley  above  Pittsburg  in  general 
were  hostile  to  any  improvement,  the  existing  navigation  being  nearly 
all  downward  in  floating  craft. 

The  first  surveys  made  by  the  navigation  company  were  under  the 
direction  of  W,  Milnor  Eoberts,  chief  engineer  of  the  company.  The 
result  of  these  surveys  developed  the  fact  that  to  reach  the  Virginia 
State  line  17  dams  would  be  necessary  to  comply  with  State  laws;,  but 
at  the  request  of  the  company,  in  June,  1839,  the  legislature  authorize<l 
lifts  of  8  feet  between  pools,  and  at  a  still  later  period  the  company  was 
authorized  to  increase  the  lift  of  its  locks,  commencing  at  No.  4,  so  that 
not  more  than  seven  damft  would  need  to  be  constructed  for  extending 
the  navigation  to  the  Virginia  State  line. 

Locks  and  Dams  Nos.  1  and  2  were  completed  in  1840,  and  consider- 
able progress  had  been  made  at  Nos.  3  and  4,  which  were  not  com- 
pleted, however,  until  1844,  when  the  navigation  was  extended  to 
Brownsville.  These  locks  have  chambers  50  feet  wide  by  190  feet 
between  quoin  jwsts,  or  158  feet  useful  length. 

Pending  the  completion  of  the  slack-water  to  Brownsville,  mass  meet- 
ings of  citizens  were  held  at  several  points  in  opposition  to  the  exten- 
sion of  slack-water,  and  feeling  ran  so  high  that  threats  were  made  to 
destroy  Dams  Nos.  1  and  2,  but  after  the  completion  of  Nos.  3  and  4 
the  advantage  of  perennial  navigation  became  so  patent  that  there  was 
an  entire  revulsion  of  feeling  in  the  matter. 

The  depth  of  water  provided  by  the  four  dams  below  Brownsville 
was  6  feet,  though  in  occasional  periods  of  drought  not  more  than  4  feet 
depth  was  actually  maintained  in  the  channel  and  upon  the  miter  sills 
of  the  locks,  the  insufficiency  of  depth  being  due  to  excessive  leakage 
of  some  of  the  dams,  a  defect  which  was  remedied  in  later  years.  In 
1848  second  locks  of  larger  dimensions  than  the  first  constructed  were 
added  at  Dams  Nos.  1  and  2  in  response  to  the  demands  of  the  coal 
trade  which,  at  this  time,  may  be  said  to  have  first  sprung  into  a  posi- 
tion of  importance.  The  new  locks  were  250  feet  in  length  between 
gates,  having  useful  lengths  of  216  feet,  by  56  feet  widths.  Locks  and 
Dams  Nos.  6  and  6,  above  Brownsville,  were  completed  in  1856,  and 
No.  7  in  1883.  These  locks  were  of  the  same  size,  or  nearly  of  the  same 
size,  as  the  small  locks  at  Dams  1,  2,  3,  and  4. 

The  coal  operators,  finding  it  more  profitable  to  mine  coal  in  the 
upper  x)ools,  the  vein  increasing  in  thickness  in  that  direction,  the  nav- 
igation company,  in  response  to  the  demands  of  the  trade,  constructed 
a  second  lock  at  Dam  No.  3,  followed,  in  1885.,  by  a  second  lock  at  Dam 
No.  4.  The  dimensions  of  these  new  locks  are,  at  No.  3,  313  feet 
between  gate  quoins,  by  56  feet  width;  at  No.  4,  262  feet  between  gate 
quoins,  by  56  feet  width  between  lock  walls.  ,    ^^^ ,  ^ 
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Althoagh  by  the  terms  of  its  charter  the  navigation  company  was 
obliged  to  extend  navigable  water  to  the  Virginia  State  line,  at  the 
instance  of  Col.  Wm.  B.  Merrill,  Corps  of  Engineers,  and  Gen.  J.  K. 
Moorhead,  president  of  the  navigation  company,  an  arrangement  was 
made  by  which  the  United  States  was  to  coustmct  Dam  No.  8,  2  miles 
below  the  State  line.  This  arrangement  permitted  of  a  less  lift  at  No. 
7  than  wonld  otherwise  have  been  necessary  to  extend  navigation  for 
loaded  boats  to  the  State  line. 

In  1895,  and  again  in  response  to  the  demand  of  the  coal  trade,  the 
chamber  of  the  lock  at  No.  5  was  lengthened  6  feet,  so  as  to  enable  coal 
boats  170  feet  in  length  to  be  locked  through.  It  was  not  possible, 
without  lengthening  the  walls  at  No.  6,  to  extend  the  lock  chamber  by 
more  than  6  feet. 

The  progressive  tendency  to  move  up  the  river  in  developing  the  coal 
fields,  shown  by  the  necessity  of  enlarging  the  facilities  at  Dams  Nos. 

3,  4,  and  5  in  recent  years,  ha^  not  yet  ceased.  So  with  the  new  mines 
now  opened  and  being  opened  in  Pool  No.  5,  the  facilities  at  Dam  No. 
5  will  be  in  a  short  time  totally  inadequate  to  meet  the  demands  of  the 
trade. 

All  the  locks  of  the  navigation  company  are  of  masonry,  the  walls 
of  the  earlier  locks  having  widths  of  base  of  11  to  12  feet;  those  of  a 
later  period,  13  to  15  feet.  The  walls  vary  in  height  from  floors  to  cop- 
ings Irom  23^  to  26  feet.  The  stone  for  all  the  locks,  with  the  excep- 
tion of  the  second  lock  at  No.  4,  was  quarrie(|  from  the  river  hills  within 
a  mile  or  two  of  the  location  of  the  particular  works.  It  was  found  that 
but  little  of  this  stone  would  withstand  the  action  of  time  and  the 
weather.  The  decomposition  of  the  stone  in  some  of  the  lock  walls, 
especially  in  the  belt  of  masonry  involving  the  lift,  which  after  being 
soaked  with  water  was  exposed  suddenly  to  a  cold  temperature,  pro- 
ceeded to  such  an  extent  that  such  portions  were  sheathed  with  oak 
plank  laid  in  two  courses,  spiked  to  studding  let  into  the  walls.  The 
irregular  voids  back  of  the  planking  were  filled  with  concrete.  The 
side  of  one  lock  chamber  so  repaired  in  1861  is  still  serviceable.  A 
number  of  the  locks  are  in  such  a  condition  now  as  to  require  similar 
treatment  in  the  near  future.    At  the  new  or  second  lock  at  Dam  No. 

4,  stone  from  the  Beaver  River  Valley  was  used  in  the  construction  of 
the  walls,  and  after  twelve  years^  exposure  it  appears  to  show  no  ten- 
dency to  disintegration. 

The  locks  at  Dam  1  rest  on  a  smooth  floor  of  solid  rock,  the  outer  lock, 
however,  having  timber  floors  overlying  the  rock.  In  the  floor  of  the 
old  lock  a  recess  was  left  about  midway  between  the  present  gates  for 
the  introtluction  of  a  bear-trap  gate  on  the  plan  which  had  been  in  use 
on  the  Lehigh  River,  Pennsylvania,  as  early  as  1819.  It  was  probably 
the  idea  to  use  the  middle  gate  for  locking  small  boats  so  as  to  econo- 
mize in  the  use  of  the  water,  but  there  is  no  record  that  the  bear-trap 
gate  was  ever  placed  in  x>osition. 

At  Lock  No.  2  the  foundation  is  gravel  and  sand,  and  rather  soft, 
being  such  material  as  would  require,  according  to  modem  practice, 
either  pile  work  or  deep  excavation  to  secure  the  foundation.  As  it  was, 
however,  the  walls  were  carried  on  a  grillage  of  timbers,  covered  with 
two  courses  of  planks  and  sunk  not  more  than  3  feet  beneath  the  origi-. 
nal  surface.  Upon  the  building  of  the  second  lock  at  No.  2  trouble  was 
experienced  frx)m  leaks  communicating  between  the  locks  beneath  the 
floors.  Time  after  time  these  leaks  appeared,  and  grew  so  large  upon 
one  occasion  as  to  threaten  the  collapse  of  the  walls  of  the  outer  lock. 
Grouting  in  the  aggregate  of  several  occasions  to  the  extent  of  the  use 
of  nearly  10,000  barrds  of  cement  was  resorted  to,  and  it  is  believed  the 
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voids  beneath  the  floor  and  walls  are  now  thoroughly  filled.  The  last 
work  of  importance  in  groating  was  done  about  sixteen  years  ago. 

At  Lock  No.  3,  also,  a  soft  gravel  foundation  was  met  with,  so  that 
when  the  second  lock  was  added  in  1883  much  trouble  was  encoun- 
tered. A  portion  of  the  new  lock  walls  rests  upon  concrete  founda- 
tions, but  the  major  portion  of  the  walls  rests  upon  a  single  course  of 
timbers  laid  transversely  beneath  the  walls  and  across  the  chamber, 
these  timbers  being  bolted  together  by  means  of  driftbolts  driven 
horizontally  at  intervals  of  a  few  feet.  Here,  as  at  No.  2,  leaks  devel- 
oped between  the  two  locks,  with  the  result  that  sand  flowing  in  the 
direction  of  the  leakage  gathered  under  the  floor  of  the  new  lock, 
causing  it  to  bulge  upward  as  much  as  7  to  9  inches  in  places.  To  stop 
this  upheaval  of  the  floor,  in  1885  holes  were  cut  on  two  lines  of  the 
floor  parallel  to  the  walls,  piles  driven  through  the  holes,  and  the  floor 
timbers  secured  to  the  piles  by  iron  straps.  This  floor  may  be  said, 
therefore,  to  be  pinned  down  to  resist  upward  pressure.  The  raising 
of  the  floor  was  accompanied  by  a  leaning  inward  of  the  lock  walls. 
For  several  years  past  no  specially  noticeable  increase  in  the  settlement 
of  the  walls  has  occurred.  As  originally  built  the  new  lock  walls  were 
given  an  outward  batter  of  7  inches  from  base  to  coping,  but  in  some 
places  this  batter  has  been  neutralized  by  settlement,  and  partly  by  an 
inward  lean,  amounting  to  several  inches,  aflecting  slightly  the  available 
width  of  the  lock  chamber. 

At  Nos.  4  and  5  the  lock  walls  and  dams  and  abutments  rest  on 
gravel.  The  same  general  plan  of  timber  foundation  was  adopted  here 
as  at  No.  2,  the  only  dlfl'erence  being  in  the  case  of  the  new  lock  at 
No.  4,  where,  under  the  gates  at  each  end  of  the  lock  for  a  length  of 
about  50  feet,  three  courses  of  1  foot  square  foundation  timbers  were 
laid,  the  bottom  and  third  course  being  laid  across  the  chamber  and 
the  intermediate  course  lengthwise  of  the  lock,  and  all  three  courses 
bolted  together  both  horizontally  and  vertically. 

It  having  been  found  impossible  to  drive  piles  in  the  chamber  of  the 
new  lock  at  No.  4,  and  as  a  precaution  against  the  tendency  of  the  upward 
pressure  to  raise  the  timber  floor,  an  excavation  20  feet  wide  and  2^  feet 
deep  was  made  in  the  middle  of  the  chamber  throughout  its  length. 
In  this  trench  a  box  filled  with  concrete  was  placed  and  attached  to  the 
floor,  the  monolithic  slab  of  concrete  acting  as  a  counterweight  t/O  resist 
upward  pressure.    So  far  this  expedient  has  proved  satisfactory. 

At  Dam  No.  6  the  lock  rests  upon  a  stratum  of  limestone  which  is 
somewhat  fissured ;  the  fissures  have,  in  the  course  of  time,  developed 
considerable  leakage  beneath  the  lock  walls. 

At  Dam  No.  7  the  lock  walls  rest  upon  solid  rock,  excepting  at  the 
lower  end  of  the  river  wall,  where,  for  a  distjince  of  about  40  feet,  the 
masonry  is  founded  upon  timbers,  said  to  have  been  placed  for  filling  a 
depression  or  oflset  in  the  natural  rock  bed. 

As  a  summary  it  can  be  said  that  at  no  point  on  the  lower  Mononga- 
hela  does  a  rock  bed  extend  entirely  across  the  river  within  reach  of 
ordinary  means  of  sinking  foundations.  Only  one  of  the  midstream  piers 
of  the  numerous  bridges  crossing  the  river  has  reached  the  rock;  all  of 
the  others  rest  upon  cribs  or  timber  platforms  sunk  in  pits  dredged  to 
a  depth  of  about  12  feet  below  the  river  bed. 

Originally  the  lock  gates  rested  on  wheels,  moving  over  a  track  laid 
upon  a  segment  of  a  circle,  and  submarine  chains  were  used  in  moving 
the  gates;  but  these  were  long  ago  done  away  with,  the  gates  being 
now  8usx)ended  in  accordance  with  modern  practice  for  gates  of  mod- 
erate widths  and  at  low  lifts.  Pontoon  or  hollow  gates  of  boiler  plate 
iron  have  been  tried  upon  the  river,  but  the  expectation  that  thev  could 
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easily  be  kept  free  from  water,  and  therefore  by  their  displacement  light 
and  easy  to  operate,  was  never  realized.  One  pair  of  such  gates,  which 
cost  ^13,500,  was  discarded  after  use  about  1892,  and  woodeu  gates  sub- 
stituted. At  the  lower  locks  the  upper  and  lower  gates  are  of  the  same 
depth,  and  both  the  filling  and  emptying  of  the  chambers  is  effected 
through  wickets  in  the  gates  (five  wickets  in  each  of  the  larger  gates), 
the  wicket  rods  coming  to  the  top  arm  in  the  usual  manner,  and  all,  by 
means  of  a  chain,  connected  to  a  hand  winch  on  the  wall,  so  as  to  be 
opened  simultaneously.  Experience  on  this  river  iu  filling  the  locks  in 
the  manner  indicated  has  never  shown  such  reaction  of  the  water  as  to 
swamp  or  endanger  boats  or  to  snap  their  mooring  lines.  The  only 
serious  disasters  to  the  gates  arising  from  the  traffic  have  been  the 
result  of  mistakes  in  signals  to  the  engineers  of  steamers  in  entering 
the  locks;  but  trouble  from  this  cause  has  been  rare,  as  may  be  judged 
from  the  practice  of  not  keeping  duplicate  gates  on  hand.  The  period 
of  usefulness  of  the  lock  gates  has  been  from  twelve  to  thirteen  years, 
their  top  arms  having  been  usually  repaired  or  replaced  at  the  end  of 
the  ninth  year.  The  gates  at  the  upper  end  of  the  river,  however,  not 
being  subject  to  so  much  use,  last  a  year  or  two  longer.  The  gates  have 
posts  at  each  end,  though  some  built-up  gates,  i.  e.,  gates  with  fall- 
length  arms  spaced  with  blocks  and  drawn  together  with  rods,  have 
been  tried.  The'  gates  are  maneuvered  by  friction  machines  operated 
by  shafting  on  the  lock  walls,  the  motive  power  being  either  steam  or  by 
water  wheel. 

At  Lock  No.  1  the  boilers  and  engines  for  operating  the  land- wall  gates 
are  on  shore,  a  steam  pipe  being  carried  by  means  of  a  bridge  alibrd- 
ing  62  feet  clearance  above  the  lock  walls  to  an  engine  on  the  middle 
wall,  which  engine  in  turn  operates  two  lines  of  shafting.  An  under- 
shot water  wheel,  i)laced  at  the  end  of  the  dam,  furnishes  the  power  to 
operate  the  gates  on  the  river  wall  of  the  outer  lock.  Capstans  at  con- 
venient ]>oints  are  provided  to  assist  in  pulling  in  and  out  boats,  rafts, 
etc.  During  1886  more  than  35,000  crafts  of  various  kinds  were  passed 
through  the  locks  of  Dam  No.  1,  in  addition  to  more  than  700  rafts. 
Steam  power  is  necessary  to  operate  the  gates  at  Lock  No.  1,  because 
of  the  frequent  occasions  of  loss  or  dimiuution  of  head  of  water  power 
caused  by  back  water  from  Allegheny  Kiver  freshets.  A  steam  engine 
is  used  on  the  wall  between  the  two  lock  chambers  at  Dam  No.  2.  The 
gates  on  the  land  side  of  the  inner  lock,  and  those  on  the  river  wall  of 
the  outer  lock,  are  operated  by  water  power.  Water  power  is  alone 
used  at  Locks  Nos.  3  and  4,  excepting  upon  one  wall  at  No.  4,  where 
hand  power  is  used ;  at  Nos.  5, 6,  and  7,  hand  power  alone  has  been  used. 
The  facilities  for  operating  the  lock  gates  at  Nos.  4  to  7  are  in  need 
of  improvement. 

A  section  of  the  dams  on  the  Monongahela  resembles  a  log  cabin,  a 
name  which  has  been  applied  to  this  form  of  crib-dam  structure.  The 
width  at  base  of  the  dams  varies  from  56  to  60  feet,  the  slope  from  the 
crest  being  1  foot  vertical  to  3  feet  horizontal.  The  pockets  or  com- 
partments of  the  dam  are  about  10  feet  square  and  are  filled  with  stone. 
The  upper  slope  is  sheathed  with  a  double  thickness  of  oak  plank,  with 
a  third  or  "  protection ''  course  extending  from  the  crest  halfway  down 
the  slope,  having  6  inches  thickness  at  the  crest,  tapering  to  3  inches  at 
the  lower  end.  The  lower  slope  is  composed  of  hewed  oak  timbers  10 
inches  to  12  inches  thick,  generally  the  full  length  of  the  slope,  and  laid 
with  1  inch  open  spaces.  Ordinarily  from  the  "  eaves  "  of  the  dam  to  the 
river  bed  the  depth  is  10  feet,  and  on  the  upper  side  two  courses  of 
close  sheeting  have  been  driven.  The  gravel  filling  extends  from  60  to 
100  feet  above  the  dam*  ,    ^  ^  ^ .  ^ 
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This  form  of  dam  has  proved  very  serviceable  on  the  Monongabela. 
None  of  the  dams  have  failed  ^om  andermining,  bnt  on  five  occasions 
their  tops  have  been  cut  down  by  heavy  ice,  making  breaks  of  as  much 
as  200  feet  in  length,  with  a  scour  of  fally  40  feet  in  the  gap.  It  is 
reported  that  the  employees  of  the  company  have  on  each  occasion  of 
a  break  in  the  dams  closed  it  by  floating  downstream  and  sinking 
cribs,  without  resorting  to  a  V  or  temporary  dam.  This  is  the  more 
notable  since  the  breaks  have  occurred  late  in  the  winter  or  early  spring, 
when  powerful  currents  had  to  be  contended  with. 

At  Dam  Ko.  1,  located  about  If  miles  above  the  mouth  of  the  river, 
it  very  frequently  happens  in  the  winter  and  spring  months  that  fresh- 
ets from  the  Allegheny  Biver  back  up  the  Monongahela  so  that  it  is 
practicable  and  safe  for  loaded  vessels  to  pass  over  the  dam.  The 
Navigation  Company,  in  order  to  lengthen  the  periods  when  navigation 
over  the  dam  would  be  safe,  especially  for  the  downstream  txafflc,  in 
1882  placed  a  bear-trap  gate,  devised  by  Mr.  John  Dubois,  at  the  mid- 
dle of  the  dam.  The  opening  provided  was  120  feet  long.  The  crest 
of  the  dam  was  cut  down  8  feet,  and  the  bear  trap  placed  with  its 
hinged  axis  at  the  foot  of  the  lower  slope  of  the  dam.  Ouide  cribs 
were  provided  to  afford  safe  entrance  to  the  "Dubois  chute,"  as  it  was 
called.  In  the  initial  experiment  structural  weakness  in  the  gate 
was  discovered,  and,  although  $40,000  bad  been  spent,  nothing  was 
done  to  remedy  the  difficulty.  Not  a  single  vessel  passed  through  the 
chute.  The  whole  device  was  abandoned,  and  the  gap  in  the  dam  per- 
manently closed. 

For  valuable  assistance  in  preparing  the  foregoing  history  and  upon 
other  portions  of  this  special  report  I  am  indebted  to  Mr.  Thomas  P. 
Eoberts,  assistant  engineer,  and  for  the  last  fourteen  years  chief  engi- 
neer of  the  Monongahela  Navigation  Company. 

8T1EPS    UEADWG  TO  THE   ACQUISITION  BY  THE  UNITED    STATES  OF  THE   LOCKS   AND 
DAMS  AND  THEIR  APPURTENANCES. 

During  the  years  1883  and  1884  a  concerted  movement  was  inaugu- 
rated by  the  coal  operators  and  dealers  in  Pittsburg  and  elsewhere 
along  the  Ohio  favoring  the  purchase  of  the  locks  and  dams  of  the 
Monongahela  Navigation  Company  by  the  United  States  and  making 
them  free  of  tolls.  It  was  argued,  apparently  with  much  reason,  that, 
as  the  Government  was  then  engaged  in  improving  the  Kanawha  Eiver 
in  West  Virginia,  by  means  of  a  system  of  locks  and  dams  which  would 
enable  the  West  Virginia  coal  from  the  Kanawha  Valley  to  reach  the 
Ohio  free  of  tolls  at  a  point  261  miles  nearer  the  markets  of  the  West 
and  South  than  the  mouth  of  the  Monongahela,  the  Pittsburg  operators 
would  experience  great  difficulty  in  competing  in  the  future  with  the 
West  Virginians,  hampered  as  the  former  were  with  a  toll  charge  on 
coal  amounting,  upon  an  average,  to  6J  cents  per  ton. 

The  river  and  harbor  act  of  August  5, 1886,  provided  that— 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  ascertain  the  value  and 
commercial  importance  of  the  works  and  property  *  *  *  of  the  Monongahela 
Navigation  Company,  situated  on  the  Monongahela  Riyer,  in  the  State  of  Pennsyl- 
yania;  and  in  order  to  acquire  such  information  the  Secretary  of  War  shall  appoint 
a  Board  of  three  competent  engineers  from  the  Engineer  Coips  of  the  United  States 
Army,  which  Board  shall  »  ♦  *  report  to  the  Secretary  of  War,  who  shall  report 
thereon  to  Congress  at  its  next  succeeding  session  j  and  the  cost  of  such  examination 
shaU  be  paid  out  of  the  sum  appropriated  by  this  act  for  surreys:  Provided,  That 
nothing  herein  shall  be  constraed  as  committing  Congress  to  the  purchase  of  said 
works. 
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The  report  of  the  Board  of  Engineers,  eonstitated  in  parsnanoe  of 
this  act,  will  be  found  in  Hoase  Ex.  Doc.  No.  112,  Forty-ninth  Con- 
gress, second  session.  It  was  republished  in  House  Ex.  Doc.  UTo.  249, 
Fifty-third  Oongress,  third  session. 

The  Board  fixed  the  value  of  the  tangible  property  of  the  Mononga- 
hela  Nayigation  Company  at  $  1,950,000,  and  suggested  that  the  valuation 
of  the  eompany's  capital  stock  be  made  the  basis  for  determining  the 
value  of  the  entire  property,  including  the  franchise  to  take  tolls.  The 
Board  expressed  the  opinion  that  the  commercial  importance  of  the 
Mooongahela  is  very  great,  and  that  the  river  properly  belongs  to  the 
United  States. 

The  river  and  harbor  act  of  August  11,  1888,  provided  for  the 
amicable  purchase  of  Lock  and  Dam  No.  7,  at  a  cost  not  to  exceed 
$161,733.13,  being  the  amount  named  for  this  particular  lock  and  dam 
by  the  Board  of  United  States  Engineers.  It  was  further  provided  in 
the  aot  that — 

In  the  eyent  of  the  inability  of  the  Secretary  of  War  to  make  voluntary  pnrchnae 
ef  s»id  Lock  and  Dam  No.  7  and  its  appartenaiices  for  said  snm  of  $161,733.13,  or  a 
lem  earn,  then  the  Secretary  of  War  in  hereby  authorized  and  directed  to  institute 
and  carry  to  completion  proceedings  for  the  condemnation  of  said  Lock  and  Dam 
No.  7.  *  •  *  ProiMed,  That  in  estimating  the  snm  to  bo  paid  by  the  United  States 
the  franchise  of  said  corporation  to  collect  tolls  shall  not  be  considered  or  estimated. 

Upon  the  refusal  of  the  navigation  company  to  sell  Lock  and  Dam 
No.  7  under  the  terms  of  the  act,  condemnation  proceedings  were  insti- 
tuted. The  case  was  heard  before  a  Board  of  Viewers,  appoip  ted  by  the 
circnit  court  of  the  United  States  for  the  western  district  of  Pennsyl- 
vania. The  value  of  the  work  in  question  was  fixed  by  said  Board  at 
$209,393.52,  without  reference  to  the  value  of  the  franchise.  Exce])tiou 
to  this  verdict  was  Hied  by  both  Col.  William  E.  Merrill,  Corps  of  Engi- 
neers, U.  8.  A.,  representing  the  Government  in  the  case,  and  by  the 
navigation  company.  The  case  then  came  up  before  the  court  in  I^ovem- 
ber,  1890,  for  final  hearing,  and  the  verdict  reached  was  for  $209,000. 

The  act  of  Congress  having  provided  that  either  party  might  appeal 
.to  the  United  States  Supreme  Court,  the  navigation  company  appealed 
the  case  to  that  court,  which  rendered  an  opinion,  given  in  No.  722, 
October  term,  1892,  and  in  which  it  was  affirmed  that  the — 

Franchise  was  m  much  a  vested  right  of  property  as  the  ownership  of  the  tangible 
property;  that  the  right  of  the  National  Goyemment  auder  its  grant  of  power  to 
regulate  commerce^  to  condemn  and  appropriate  this  lock  and  dam  belonging  to  the 
navigation  company,  is  snbject  to  the  limitations  imposed  by  the  fifth  ameu<lmenty 
that  private  property  shall  not  be  taken  for  public  use  without  just  compensation; 
that  just  compensation  requires  payment  for  the  franchise  to  take  tolls  as  well  as 
for  the  tangible  property,  and  that  the  assertion  by  Confess  of  its  purpose  to  take 
the  property  does  not  destroy  the  State  franchise.  The  judgment  will  therefore  be 
reversed,  and  the  case  remanded  with  instructions  to  grant  a  new  trial. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  the 
condemnation  of  Lock  and  Dam  No.  6,  and  appropriated  $162,000  for 
this  pnrpose,  stipulating,  however,  that  the  title  to  Lock  and  Dam  No. 
7  must  first  be  secured  to  the  Government  before  proceedings  could  be 
instituted  for  the  purchase  and  condemnation  of  Lock  and  Dam  No.  6. 
Nothing  further  was  done  until  the  river  and  harbor  act  of  August  17, 
1894^  authorizing  the  Secretary  of  War  to  investigate  and  report  the 
sum  of  money  necessary  to  acquire  by  purchase  all  the  locks  and  dams, 
the  property  of  the  Monongaliela  Navigation  Company,  and  to  take 
testimony  as  to  the  value  of  the  said  improvement  and  the  commercial 
usefhlness  of  said  river,  to  the  end  that  Congress  might  determine  as 
to  the  expediency  of  making  the  navigation  of  said  river  free  of  tolls. 
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XTpon  the  recommendation  of  the  Chief  of  Engineers  the  Secretary  of 
War  designated  Maj.  R.  L.  Hoxie,  Corps  of  Engineers,  to  receive  testi- 
mony regarding  the  value  of  the  property  of  the  Monongahela  Navi- 
gation Company.  The  report  of  the  Chief  of  Engineers,  embracing 
the  report  of  Major  Hoxie,  was  sabmitted  to  the  Secretary  of  War 
December  12,  1895,  and  is  printed  as  House  Doc.  No.  78,  Fifty-fourti 
Congress.  In  his  report  Major  Hoxie  expressed  his  opinion  that  the 
least  valuation  through  the  process  of  condemnation  of  the  property 
and  franchise  of  the  Monongahela  Navigation  Company  would  be 
$3,634,720. 

The  fin^l  act  of  Congress  relating  to  the  Monongahela  Navigation 
Company,  passed  June  3, 1896,  authorized  and  directed  the  Seci^tary 
of  War  to  institute  and  carry  to  completion  proceedings  for  the  con- 
demnation of  all  the  company's  property  and  its  appurtenances,  and 
appropriated  $5,000,  or  as  much  thereof  as  might  be  necessary,  to  pay 
the  necessary  cost  of  said  proceedings,  and  authorized  and  directed  the 
Secretary  of  War  to  draw  his  Warrant  on  the  Treasury  for  the  amount 
of  the  judgment  and  costs  for  the  payment  thereof,  if  in  his  opinion  the 
judgment  was  reasonable,  and  appropriated  the  sum  necessary  for  the 
payment  thereof. 

In  pursuance  of  this  act  a  Board  of  seven  viewers  was  appointed 
November  27, 1896,  by  the  circuit  court  of  the  United  States  for  the 
western  district  of  Pennsylvania  to  estimate  and  determine  the  value 
of  all  the  property  and  its  appurtenances  of  the  Monongahela  Navi- 
gation Company.  The  Board  rendered  its  report  to  the  court  March 
25, 1897,  awarding  damages  to  the  navigation  company,  including  the 
value  of  all  its  property  and  its  franchise,  in  the  sum  of  $3,761,615.46« 

No  appeal  from  this  award  was  taken,  and  final  judgment  was 
entered.  A  warrant  was  issued  in  favor  of  said  company  to  the  amount 
thereof,  less  the  sum  of  $160,000  withheld  in  the  United  States  Treas- 
ury as  security  for  the  payment  of  outstanding  bonds  of  the  company. 
On  the  afternoon  of  July  7, 1897,  the  locks  and  dams  and  their  proper- 
ties and  appurtenances  were  transferred  to  the  United  States,  and  the 
locks  opened  to  free  navigation. 

KNLAR6EMENT8  AND  OTHER  IMPROVEMENTS  REQUIRED  TO  MEET  THE  DEMANDS  OF 

TRAFFIC. 

Since  1886,  the  year  of  the  first  act  of  Congress  looking  toward  the 
acquirement  by  the  National  Government  of  the  properties  of  the  slack- 
water  system,  the  navigation  company  had  done  nothing  toward  increas- 
ing the  facilities  at  its  several  locks  and  dams,  excepting,  as  was  related 
above,  in  lengthening  the  chamber  of  Lock  No.  5  6  feet  in  order  to  pass, 
singly,  small  sized  coal  boats.  It  is  a  fair  presumption,  in  regard  to  the 
future  of  the  Monongahela,  that  with  the  freeing  of  the  river  from  tolls 
the  business  at  the  several  locks  will  increase,  and  if,  as  has  been  con- 
fidently stated  by  coal  operators  and  others  engaged  in  the  passenger 
and  general  freight  business,  the  traffic  has  suffered  for  the  lack  of 
adequate  facilities  in  the  past,  and  which  seems  correct,  the  demand 
for  the  enlargement  and  betterment  of  the  works  will  become  more 
imperative. 

A  little  more  than  a  month  only  has  elapsed  since  the  Government 
obtained  control  of  the  locks  and  dams  on  the  Monongahela  River,  but 
a  noticeable  increase  in  the  use  of  the  locks,  especially  by  passenger 
steamers  and  miscellaneous  harbor  tugs,  excursion  barges,  etc.,  has  been 
observed  in  this  time.    During  July  there  were  1,683  lockages  at  Dam 
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No.  1;  coal  to  the  amoant  of  325,438  tons  passed  through  No.  3;  of 
timber  and  lu mber,  608,325  cubic  feet  and  546,640  feet  B.  M.,  respectively, 
passed  Lock  No.  1 ;  and  33,779  passengers  were  on  boats  locking  at  Liock 
No.  2.  The  large  number  of  passengers  is  due  to  summer  excursions, 
prevented  before  by  the  tolls.  While  mucli  coal  had  been  held  afloat 
in  Pool  4  awaiting  free  lockage,  and  when  that  obtained  was  moved 
rapidly,  on  the  other  band  the  coal  movement  almost  stopped  during 
the  latter  half  of  July  on  account  of  strikes  at  the  mines. 

The  brief  period  under  review  has  witnessed  the  establishment  of  a 
new  daily  line  of  passenger  steamers  running  from  Pittsburg  to  Mor- 
gantown,  105  miles,  and  a  new  daily  line  boat  in  the  trade  between 
Pittsburg  and  Monongahela  City,  32  miles.  There  are  now  nine  daily 
passenger  boats  on  105  miles  of  river,  four  of  them  in  the  through  busi- 
ness and  five  plying  between  intermediate  points.  The  harbor  of  Pitts- 
burg may  be  said  to  embrace  Pools  Nos.  1  and  2,  upon  the  banks  of 
which  are  located  numerous  iron  and  steel  mills,  glass  works,  etc.,  and 
in  which  coal  tows  are  harbored.  On  the  second  x)ool,  Homestead  and 
Braddock  alone  have  a  population  estimated  at  30,000.  In  the  third 
pool,  the  city  of  McKeesport  has  35,000  iK)pulation,  with  Duquesne,  Oli- 
ver, Dravosburg,  and  Elizabeth  having  10,000.  On  these  pools,  1, 2, 3, 
and  also  4,  are  located  the  principal  boat-building  yards,  coal  hoisters, 
dry  docks,  marine  railways,  sawmills,  etc. 

The  interchange  of  C/ommodities  by  the  mills  and  the  requirements  of 
the  boat  yards,  etc.,  especially  since  the  freeing:  of  the  river,  has  greatly 
increased  the  harbor  business,  and  thus  it  is  that  at  Dams  Nos.  1  and  2 
the  need  of  enlar<?ed  facilities  is  more  urgent  than  elsewhere,  though 
the  necessity  for  improvement  at  the  locks  above  can  not  be  overlook^, 
and  provision  for  satisfying  which  should  not  be  postponed. 

The  coal  trade  is  erratic  in  the  periods  of  its  activity,  dependent  as 
it  is  so  largely  upon  the  navigability  of  the  Ohio,  the  opening  and  clos- 
ing of  the  iron  mills  in  Pittsburg,  strikes  of  the  miners,  etc.,  so  that 
proper  comparison  of  its  growth  or  decline  can  be  drawn  only  from 
annual  reports. 

The  aggi-egate  of  tonnage  of  freight,  principally  coal,  but  including 
iron  and  miscellaneous  articles,  on  the  Monongahela  River  for  the  last 
five  years  was  as  follows: 

Tons. 

1892 4,163,304 

1893 4,142,644 

1894 4,918,089 

Showing  a  traflBc  next  in  order,  on  the  interior  waterways  of  the  United 
States,  to  that  of  the  St.  Marys  Falls  Canal. 

The  restrictions  to  the  desired  accommodation  of  the  coal  traffic  on 
the  river  are  the  insufficiency  of  lockage  capacity  and  of  reliable  depth 
of  water  on  the  sills  and  in  the  x>ools  at  low  stages.  Experience  has 
apparently  demonstrated,  considering  the  channel  limits  and  size  of  tow- 
boats  useful  for  the  pools,  that  a  fleet  carrying  some  3,000  tons  on  8  feet 
draft  is  about  the  limit  of  safety,  and  that  the  disposition  of  the  tonnage 
in  three  coal  boats,  175  feet  long  by  26  to  27  wide,  is  the  most  conven- 
ient. As  it  is  now,  no  lock  on  the  river  will  pass  such  fleet  excepting 
at  two  or  more  lockages,  causing  a  separation  of  the  fleet,  loss  of  time, 
and  detention  to  other  crafts  awaiting  lockages.  To  add  an  additional 
lock  at  a  dam  where  there  are  now  two  locks  would  be  only  a  par- 
tial relief;  it  is  impracticable  to  put  a  tliird  lock  on  the  land  side,  and 
inadvisable  to  put  the  extra  lock  at  the  opposite  end  of  the  dam,  and 


Tods. 

1895 4,555,703 

1896 5,989,159 
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especially  inadvisable  to  shorten  the  crests  of  any  dam.  As  the  second 
locks  at  Dams  Nos.  1,  2,  3,  and  4  have  widths  of  56  feet  they  would 
require  only  lengthening  at  one  end  to  give  available  chambers  of  350 
feet  long  in  order  to  become  immediately  useful  in  passing  a  fleet  of  the 
proposed  standard  of  dimensions  at  a  single  lockage.  The  position  of 
the  harbor  line  and  other  restrictions  about  ^o.  1,  and  the  fact  that 
here  the  most  numerous  lockages  are  necessary,  appear  to  dictate  the 
construction  of  a  new  lock  of  the  dimensions  proposed,  to  take  the  place 
of  the  existing  small  lock.  With  this  new  lock  built,  and  the  larger 
locks  at  Nos.  2,  3,  and  4  lengthened,  and  a  second  lock  built  at  No.  5, 
the  facilities  for  transporting  coal  on  the  Monongahela  Eiver  would  be 
greatly  improved. 

It  would  be  important,  upon  a  river  floating  such  a  large  commerce, 
to  have  the  work  carried  on  simultaneously  at  all  the  locks,  in  order  to 
reduce  to  a  minimum  interference  to  existing  navigation. 

To  accommodate  the  7  to  8  foot  draft  coal  barges  and  boats,  the 
navigation  company  for  a  number  of  years  past,  during  the  summer, 
attempted  by  means  of  temporary  flashboards  placed  on  the  dams 
below  Pool  5,  to  increase  the  depth  on  lock  sills  and  in  the  pool  chan- 
nels from  2  to  2^  feet.  The  expedient  of  the  flashboards,  so  long  as 
they  could  be  maintained  in  position,  generally  served  the  purpose 
fairly  well,  but  as  they  were  liable  to  be  carried  away  in  whole  or  in 
part  by  even  small  freshets  or  drift,  their  maintenance  involved  con- 
siderable expense,  and  interfered  with  regular  duties  of  the  repair 
force;  besides,  when  a  section  of  50  to  100  feet  in  length  of  the  board- 
ing was  carried  away,  the  current  developed  through  the  gap  created 
eddies,  which  impeded  vessels  at  the  lower  entrance  to  the  lock.  To 
neutralize  the  obstructive  eddy  a  section  of  the  temporary  dam  next  to 
Jbhe  lock  was  sometimes  removed,  causing  more  work  in  replacing  the 
boards,  and  delay  to  loaded  coal  boats  when  the  river  dropped  again  to 
low  stage.  The  navigation  company  was  restricted  by  its  charter  to  a 
fixed  height  of  dam,  but  as  no  such  restrictions  now  remain,  there  is  no 
reason  at  present  known  why  the  crest  of  the  dams  should  not  be  raised 
to  a  height  sufficient  to  afford  a  least  depth  of  8  feet  through  the  pools 
of  the  first,  second,  and  third  dams. 

Dam  No.  4,  affording  as  it  does  a  depth  of  only  4  feet  on  the  lower 
sill  at  Lo<;k  No.  5,  might  be  with  much  advantage  raised  permanently 
about  2  feet  and  provided  with  a  form  of  iron  or  steel  permanent 
a^ustable  top  to  add  2  feet  more  during  the  summer,  so  that  8  feet 
would  be  maintained  in  the  channel  at  the  upper  end  of  the  pool  and  in 
the  lock  at  No.  5.  The  same  comparatively  inexpensive  method  of 
increasing  the  depth  in  Pools  6  and  7  would  also  be  advisable. 

While  it  is  improbable  that  a  i>ermanent  increase  in  the  height  of  the 
dams,  1  to  4,  of  2  feet  would  increase  the  height  of  the  great  floods,  it 
would  be  advantageous  at  all  the  dams  to  somewhat  lengthen  their 
crest  lines.  The  lengthening  of  the  dams  would  shorten  the  duration 
of  the  period  when  the  locks  are  thrown  out  of  use  by  floods  of  inter- 
mediate height.  Most  of  the  locks  are  now  flooded  by  rises  of  20  to  22 
feet.  It  is  true  the  freshets  above  this  height  are  usually  short  lived, 
and  at  such  periods  towboat  navigation  is  suspended,  but  it  has  been 
a  frequent  occurrence  for  the  packets  to  lose  a  day  at  a  lock  which 
could  not  be  operated  by  reason  of  a  shallow  depth  of  water  flowing 
over  the  lock  walls. 

In  suggesting  an  increase  in  the  height  of  the  dams  where  practica- 
ble^  to  accommodate  the  growing  needs  of  the  coal  trade,  it  is  deemed 
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advisable  to  provide  in  the  estimate  for  betterments  for  the  raising  of 
every  lock  wall  correspondingly^  viz,  where  a  dam  is  raised  2  leet,  the 
lock  walls  to  be  raised  the  same  height,  otherwise  there  would  resalt^ 
with  the  raising  of  the  dams,  more  frequent  flooding  of  the  lock  walls 
than  now  occurs.  Besides  raising  the  dams,  dredging  of  pool  diannels 
at  certain  places  is  needed. 

Another  desired  and  important  improvement  recommended  is  the 
lengthening  of  the  fender  and  mooring  cribs  in  the  vicinity  of  a  number 
of  the  locks.  It  frequently  occurs  that  several  fleets  of  boats  meet 
above  and  below  locks  awaiting  their  turn  to  be  passed  through,  and 
in  stormy  weather  or  high  water  they  should  have  a  safe  place  to  land 
and  tie  up  and  at  such  distance  irom  the  locks  as  not  to  be  in  the  way 
of  vessels  which  may  be  in  the  act  of  entering  or  clearing  the  locks. 
To  extend  the  existing  cribs  on  the  lines  recommended  will,  of  course, 
require  considerable  dredging,  but  the  result  will  be  a  materiid 
straightening  of  the  channel  at  the  very  points  where  the  greatest 
benefits  will  accrue. 

The  smaller  locks  should  be  used  by  packets  as  well  as  ottier  single 
craft,  and  to  accommodate  the  packets  as  much  as  can  reasonably  be 
done  it  is  proposed  to  lengthen  the  chambers  of  the  small  loeks  at 
Dams  2,  3,  4,  5,  6,  and  7  by  setting  the  lower  gates  back  6  feet.    - 

The  estimate  following  has  been  made  in  accordance  with  the  above 
brief  j^oject,  and  to  provide  adequate  means  of  removal  of  obstructiona 
in  the  pools  and  needed  additional  mcM^hinery  and  buildings: 

SUMMARY    OF    X8TIMATB    OF    COST    OF    NKGSSSART    IWULROKMBNTS    AND     OTHBR 

IMPKOVBMBNTS. 

At  and  near  Lock  No,  1, 

Dredging  for  ohannel  from  near  Smithfield  Street  Bridge  to  lower 
entrance  of  look,  including  pile  footing  of  bank  pavement $83, 360. 50 

Removing  part  of  old  fender  and  mooring  crib  and  building  new  orib 
1,000  linear  feet  along  harbor  line  below  lock 28,500.00 

Property  damages  resulting  from  same 12^000.00 

Building  fender  and  mooring  crib  500  linear  feet  along  harbor  line 
above  look,  to  join  with  existing  pile  revetment 12, 500. 00 

BemoYingpart  of  smaller  lock  andrebuildinfij  same  to  give  useful  dimen- 
sions of  chamber,  56  feet  by  350  fbet,  with  8  feet  depth  on  lower  sill  at 
pool  level  and  2  feet  greater  height  of  walls 195,611.00 

Baising  walls  of  old  lock  2  feet,  adding  a  set  of  intermediate  gatee, 
and  removing  and  replacing  machinery 16,360.00 

New  and  raised  foundations  for  engine  houses  affid  office  and  additional 
lock  machinery 28,000.00 

Baising  dam  2  feet  to  give  8  feet  depth  over  lower  sill  at  Lock  No.  3 
and  increased  depth  in  Pool  No.  1 27,473.35 

Dredging  for  channel  at  upper  approach  to  lock 8,040.00 

At  and  near  Lock  No,  t. 

Dredging  for  channel  from  near  the  mouth  of  Turtle  Creek  to  lo^er 
entrance  to  look 22,151.00 

Deflecting  dike  at  mouth  of  Turtle  Creek 2,150.00 

Mooring  and  fender  crib  935  linear  feet  along  harbor  line  below  lock . .        18, 700. 00 

Building  fender  and  mooring  crib  760  linear  feet,  making  same  1,000 
feet  long  at  upper  approach  to  lock,  and  deflecting  dike  above  upper 
end  of  look 16,820.00 

Lengthening  larger  lock  to  give  useful  dimensions  of  chamber.  66  feet 
by  350  feet,  with  8  feet  depth  on  lower  sill  at  pool  level  and  2  feet 
greater  h ei gh t  of  walls 106, 830. 13 

Baising  walls  of  smaller  look,  removing  and  replacing  machinery,  and 
lengthening  chamber  of  small  lock  6  teet 17,120.00 

New  and  raised  foundations  for  engine  houses  and  ofllce  and  additional 
lock  machinery ^400.00 
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Raising  dam  2  feet  higher  to  give  8  feet  dei^th  over  lower  sill  at  lock 
No.  3  and  increased  depth  in  pool  No.  2;  removing  timber  abatment 

and  replacing  same  with  a  stone-sloped  abutment $82^  197. 00 

Dredging  for  cnannel  at  upper  approach  to  lock 2,500.00 

Lengthening  dam  60  feet 20,200.00 

At  and  near  Look  No,  S. 

Dredging  channel  below  lock 4^800.00 

Extension  of  fender  and  mooring  crib  800  linear  feet  along  shore  bcdow 

lock  to  connect  with  existing  crib 16^060.00 

Extension  of  existing  fender  and  moorin^^  crib  300  linear  feet  above 

lock  and  building  deflecting  dike  1,800  feet  above  lock 7, 000. 00 

Extension  of  larger  lock  to  give  useful  dimensions  of  chamber.  56  feet 

by  350  feet,  with  8  feet  depth  on  lower  sill  at  pool  level  and  2  feet 

^ater  height  of  walls,  including  purchase  of  2  acres  of  land 82, 815. 00 

Raising  walls  of  smaller  lock,  removing  and  replacing  machinery,  and 

lengthening  small  lock  chamber  6  feet 22,060.00 

New  and  raised  foundations  for  engine  houses  and  office  and  additional 

lock  machinery 3^000.00 

Raising  dam  2^  feet  to  give  8  feet  depth  over  lower  sill  at  Lock  No.  4 

and  increased  depth  in  pool   No.   3;  removing  timber  abutment 

and  replacing  same  with  masonry  -sloped  abutment 88, 810. 25 

Dredging  for  cnannel  at  upper  approach  to  lock 1,080.00 

Lengthening  dam  112  linear  feet,  making  total  length  800  linear  feet. .        80, 960. 00 

At  and  noar  Look  No,  4. 

Dredging  for  channel  at  lower  entrance  to  lock 8,000.00- 

Extending  fender  and  mooring  crib  690  linear  feet  at  lower  entrance, 
making  a  total  length  of  1,000  feet 17,250.00 

Raising  fender  and  mooring  cribs  and  ice  breakers  above  lock  8  feet.  4,575.00 

Lengthening  larger  lock  to  give  useful  dimensions  of  chamber,  56  feet 
by  350  feet,  with  8  feet  depth  on  lower  sill  at  pool  level  and  2  feet 
greater  height  of  walls 87,184.00 

Removing  and  rebuilding  a  portion  of  smaller  lock,  lengthening  lock  6 
feet,  sheeting  one  side  of  chamber,  raising  walls  2  feet,  and  lemoving 
and  replacing  old  machinery 38,940.00 

New  office  building,  with  new  and  raised  foundations,  and  additional 
lock  machinery 5,700.00 

Raising  dam  2  feet  to  give  6  feet  depth  over  lower  sill  at  Lock  No.  5  and 
increased  depth  in  pool  No.  4 17,246.00 

Permanent  adjustable  iron  flashboards  for  dam,  to  give  2  feet  addi- 
tional depths  at  low  stages 5,720.00 

Len^hening  dam  112  linear  feet,  making  total  length  715  feet 30, 960. 00 

Filling  lock  now  subject  to  overflow,  purchasing  land,  building  new 
dwelling,  and  making  minor  improvements 21, 390. 00 

Enlargement  of  repair  shop,  making  new  launching  way,  and  raising 
overseer's  dwelling  above  flood 10,000.00 

At  and  noar  Look  No,  6, 

Dredging  for  channel  from  Watkins  Bar  to  lower  entrance  of  proposed 

new  lock 35,923.75 

Removing  old  mooring  and  fender  crib  and  building  1,000  linear  feet 

new  cnb  alongshore  below  lock 95,000.00 

Purchasing  4  acres  of  land  below  lock 800.00 

Removal  of  old  cribs  and  building  new  mooring  and  fender  crib  above 

lock  and  ^lard  crib,  or  ice  breaker,  at  head  of  river  lock  wall 81, 000. 00 

New  look,  including  excavation,  masonry,  lock  gates,  paving  slopes, 

etc.,  of  useful  dimensions  of  chamber,  56  feet  by  350  feet,  with  8  feet 

depth  on  lower  sill  at  pool  level  and  2  feet  greater  height  of  waJls 

than  old  lock 294,648.50 

Raising  walls  of  old  lock  2  feet 2,280.00 

New  office  building,  dwelling  for  employees,  and  machinery  (for  two 

looks) 37,000.00 

Raising  dam  2  feet  to  give  6  feet  depth  over  lower  sill  at  Lock  No.  6  and 

increased  depth  in  pool  No.  5 17,331.60 

Lengthening  dam  94  linear  feet,  making  total  length  700  feet,  and  new 

stone-slope  abutment 80, 000. 00 

Permanent  adjastable  iron  flashboards  for  dam,  to  give  2  feet  additional 

depths  at  low  stages 6^000.00 
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At  and  near  Look  No.  6, 

Predffing  below  entrance  to  lock,  including  rock  removal $1, 550. 00 

Moonng  and  fender  crib  below  lock,  400  ] inear  feet 10, 000. 00 

Mooring  and  fender  crib  above  lock,  250  linear  feet 5, 000. 00 

Lengthening  lock  chamber  6  feet,  and  concreting  lock  floor 8, 480. 00 

Raising  walls  of  lock  2  feet  and  changing  slope  wall 4, 380. 00 

DweUing  for  employees  and  machinery  for  operating  lock  gates 19, 900. 00 

Raising  dam  2  feet  to  give  6  feet  depth  over  lower  sill  at  I^ck  No.  7, 

and  increased  depth  in  Pool  No.  6 18,046.00 

Lengthening  dam  69  linear  feet,  making  total  length  700  feet,  and  new 

stone  sloped  abutment 25,000.00 

Permanent  adjustable  iron  flashboards  on  dam  to  give  2  feet  additional 

depths  at  low  stages 6,000.00 

At  and  near  Look  No,  7. 

Dredging  and  rock  removal  along  shore  at  lower  entrance 2, 500. 00 

Mooring  and  fender  crib  below  lock,  400  linear  feet 6, 000. 00 

Mooring  and  fender  crib  above  lock,  400  linear  feet 7, 000. 00 

Raising  lock  walls  2  feet 2,280.00 

Dwelling  for  lock  tender,  land  for  same,  and  new  foundation  wall  of 

old  dwelling 5,500.00 

Removing  portion  of  land  wall  of  lock  and  rebuilding  same 20, 000. 00 

Lengthening  dam  80  linear  feet  to  make  total  length  605.5  feef,  includ- 
ing bank  paving  below  abutment 90,000.00 

Permanent  adjustable  iron  flashboards  on  dam,  606.5  linear  feet,  to  give 

2  feet  additional  depth  in  pool  and  on  lower  sill  of  lock  above 4, 844. 00 

Machhiery  for  operating  lock  gates,  including  turbines 17, 400. 00 

MiBpellaneous  iiotM, 

Dredging  for  channel  at  Brownsville,  fourth  pool 4, 120. 00 

Dredging  for  channel  at  Millsboro,  firth  pool 6,680.00 

Steam  launch 5,000.00 

New  repair  steamer  with  snagging  appliances 45, 000. 00 

Dredge  boat  and  two  dump  scows 35,000.00 

Total 1,820,797.67 


DD6. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

The  object  of  this  improvement  is  to  give  an  open-river  navigation 
for  light-draft  boats  and  for  rafts,  by  means  of  contraction  works  and 
removal  of  obstructions. 

Operations  during  the  year  comprised  repairs  to  the  dams  and  dikea 
and  the  removal  of  some  obstructive  rocks  and  snags.  The  work  was 
ander  the  immediate  supervision  of  Mr.  I.  Y.  Hoag,  jr.,  late  assistant 
engineer. 

J)ain  at  Hickory. — One  hundred  feet  of  10  by  12  inch  timbers  and 
adjacent  paving  which  had  been  displaced  by  ice  during  the  previous 
winter  were  replaced,  restoring  the  work  to  its  original  condition. 
Materials  used  were  1,608  feet  B.  M.  of  oak  timber  and  140  cubic  yards 
of  stone.  Seventy-five  cubic  yards  of  gravel  backing  were  placed 
above  the  dam.    The  cost  of  the  repairs  was  $377.23. 

Dam  at  Tionesta. — Small  undermining  of  the  abutments  had  caused 
some  settlement  of  the  stone  filling.  One  hundred  and  twenty-five 
cubic  yards  of  riprap  stone  was  used  in  restoring  the  filling  to  its 
former  condition,  at  a  cost  of  $104.80. 

Red  Ba/nk  Dike. — ^Decayed  timber  had  permitted  the  displacement  of 
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some  paving.  Thirty-two  cubic  yards  of  stone  was  recovered  from 
the  river,  and  the  paving  restored,  at  a  cost  for  labor  of  $28.62. 

Cotcanahannock  dikes, — A  few  squares  of  paving  had  been  scoured 
out  and  a  part  of  the  riprap  stone  protection  to  the  bank  disturbed  by 
the  ice.  All  of  this  was  replaced  by  material  gathered  from  the  river 
bed,  at  an  expense  of  $54.80. 

Removal  of  obstructions. — On  September  12  two  small  working  parties, 
equipped  for  the  removal  of  bowlders  and  snags  which  had  been 
brought  into  the  channel- way  during  the  year,  commenced  operations 
at  Tionesta,  152  miles  above  the  mouth  of  the  river.  The  parties  cov- 
ered 128  miles  of  river  below  that  point,  and  suspended  work  on  Novem- 
ber 15.  One  thousand  three  hundred  and  seventy- three  cubic  yards  of 
bowlders  and  43  snags  were  removed  from  the  river  bed,  involving  an 
expenditure  of  $1,147.78. 

The  log  chute  at  Cory  don  and  the  dams  at  Cornplanter,  Pithole,  and 
Six-Mile  Island  remained  in  good  condition  through  the  year.  The 
dam  at  Nicholsons  Island  being  abandoned,  nothing  was  done  with  it. 
The  condition  of  the  dam  changed  but  slightly.  It  is  believed  that  no 
serious  injury  has  been  sustained  by  any  of  the  structures  on  the  river 
during  the  past  winter.  A  small  amount  of  paving  has  been  displaced 
at  the  Red  Bank  Dike,  and  possibly  on  one  or  two  other  dikes.  Owing 
to  the  contraction  of  the  waterway  by  the  Hickory  Dam,  considerable 
scour  has  taken  place  along  the  channel  face  of  Hickory  Island,  and  a 
portion  of  the  lower  end  of  the  island  has  been  washed  away  by  the 
strong  cross  current. 

It  is  expected,  for  the  latter  part  of  this  summer,  to  protect  the  island 
against  further  action  of  the  current,  to  make  the  needed  minor  repairs 
to  dams  and  dikes,  build  a  new  dam  at  Nicholsons  Island,  and  to  extend 
the  Red  Bank  Dike  about  800  feet.  This  dike  was  designed  to  improve 
the  most  troublesome  ripple  on  the  river.  As  the  dike  fails  to  reach 
the  summit  of  the  bar,  the  improvement  has  only  been  partial. 

The  following  extract  from  a  report  by  Mr.  J.  W.  Arras,  assistant 
engineer,  gives  a  history  and  description  of  the  Allegheny  River 
improvement: 

The  first  appropriation  for  this  improyemout  was  made  in  the  river  and  harbor  act 
of  March  3,  1879.  Almost  every  ripple  and  shoal  on  the  river  was  at  that  time 
obstrnoted  by  bowlders  varying  in  size  from  1  cubic  foot  to  many  cubic  yards. 
Many  of  the  larger  of  these  bowlders  were  exceptionally  dangerous  to  navigation, 
because  of  their  positions  in  the  channel,  but  their  most  objectionable  feature  lay  in 
the  fact  that,  taken  as  a  whole,  they  deprived  navigation  of  fully  1^  feet  of  the  low- 
water  navigable  depth  of  the  stream,  which  to  navigators  is  of  the  greatest  value. 
There  existed,  also,  in  many  instances,  islands  dividing  the  discharge  of  the  river 
almost  equally  between  dupUcate  channels  and  several  extremely  long  shoals,  scat- 
tering the  water  evenly  in  a  wide,  shallow  sheet,  thereby  causing  a  vast  amount  of 
trouble.  The  method  of  improvement  adopted  in  open-nver  navigation  comprised, 
first,  the  thorough  removal  of  all  bowlders,  snags,  wrecks,  and  abandoned  structures 
obstonctlng  navigation,  and,  second,  the  closing,  with  low  dams,  of  the  inferior  one 
of  duplicate  channels  where  islands  existed,  and  the  concentration  of  the  flow  of 
water  within  a  narrow,  defined  channel  by  the  oonstruotion  of  curved  and  spur 
dikes  at  extensive  shdals.  « 

The  work  aocompHshed  up  to  the  present  time  has  been  done  at  a  cost  of,  approxi- 
mately, $218,000.  It  has  resulted  in  practically  clearing  the  channel,  and  for  long 
distances  the  entire  river  bed,  of  obstructions,  and  in  the  erection  of  eleven  separate 
structures  for  the  improvement  of  the  channel  at  nine  dififerent  localities.  The 
former  accomplishment  involved  the  removal  of  one  boat  wreck,  the  remains  of  the 
abandoned  piers  of  the  canal  aqueduct  at  the  mouth  of  Kiskiminetas  River,  about 
1,400  snags,  and  more  than  150.000  tons  of  rocks,  the  greater  portion  of  which  were 
reduced  to  manageable  proportions  with  the  use  of  dynamite  and  sledges,  and  hauled 
to  the  banks  on  drag  sleds.  In  this  direction  little  remains  to  be  done  aside  from 
the  removal  of  a  jlimited  number  of  smaller  bowlders  brought  to  light  from  year  to 
year  by  freshets  and  ice  gorges. 
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The  following  is  » list  of  the  etmctares  erected,  and  their  locations,  etc. 


LooiOlty. 


Diatanoe 

firom 
mouth. 


Stmelnro. 


Length. 


Heiirhth 

above  low 

water. 


When 
constrilctod. 


Six  Mile  Island.... 
Kicholsone  Island 
Co  wanahannock . . 

Do 

Do 

Bed  Bank 

Pithole 

Tlonesta 

Hickory 

Complanter 

Conrdon < 


JTOm. 

6 

87 

47 

47.4 

48 

04 
148 
152 
157 
204 


Dam 

...do.... 
Spur  dike. 

do  — 

Dam 

Dike 

Dam 

....do.... 

do.... 

....do.... 
Log  chute 


Feet, 

700 

1,000 

510 

525 

402 

1,739 

1,132 

208 

730 

384 

870 


8 
8 
4 

4 
2 
6 
8 
2 
8 
8 
0to3| 


1879 
1880 
189S 
1883  and  18M 
1803 
1888 
1891 
1808 
1891 
1800 
1887 


Except  the  dam  at  Cowanshannock,  a  simple  riprap  stone  stractare,  these  are  all 
timber  crib  work,  filled  with  broken  stone,  and  paved  with  same  on  the  top  and 
slopes  to  a  depth  of  from  12  to  18  inches.  In  addition  thereto  the  Corvdon  log  chute 
and  Tionesta  Dam  on  its  lower  slope  have  also  a  6-inch  oak  covering  for  the  protec- 
tion of  rafts  passing  over  them.  The  elimination  of  timber  from  the  upper  portion 
of  the  CowaQshannock  Dikes,  and  the  substitution  therefor  of  a  stone-archea  pave- 
ment, also  marks  a  point  of  difference  in  their  construction.  These  works  have 
resulted  in  great  gooa  to  the  commerce  of  the  stream,  and,  with  the  exception  of  Red 
Bauk  Dike  alone,  may  be  said  to  have  accomplished  the  desired  end.  Corydon  log 
chute  has  added  much  to  the  safety  of  rafting  over  the  milldam  across  the  main 
channel.  Tionesta  Dam  has  made  it  possible  to  bring  the  valuable  product  of  Tion- 
esta Creek  into  the  Allegheny  with  perfect  ease  at  any  sta^e,  and  other  stractnres 
have  maintained  an  excellent  low-water  channel  at  all  tunes  in  their  respective 
localities.  Red  Bank  Dike  was  designed  to  improve  the  most  troublesome  ripple  on 
the  river,  and  while  it  has  been  a  ffreat  benefit,  yet  the  strong  cross  current  between 
it  and  the  summit  of  the  bar,  which  it  fails  to  reach  by  a  few  hundred  feet,  is  respon- 
sible for  its  failure  to  accomplish  all  that  is  required  of  it. 

Annually  slight  repairs  have  been  required  on  some  of  these  works,  for,  as  in  all 
such  structures  in  rivers  with  a  clean,  hard  bottom,  and  carrying  in  suspension  but 
a  small  quantity  of  light  sediment,  the  interstices  in  the  paving  remain  more  or  lens 
open,  thereby  contributing  to  the  displacement  of  the  paving  by  the  ice  and  freshets. 
Tne  decaying  ends  of  transverse  timbers  also  cause  breaches  in  the  adjoining  pave- 
ment. In  this  respect  the  dam  at  Nicholsons  Island  has  been  tbe  greatest  sufferer, 
audits  annual  repairs,  necessitated  by  displaeed  paving,  stone  filling,  and  eventually 
crib  work,  have  been  a  source  of  unusual  expense.  Abont  two  years  ago  the  ice  out 
a  gap  of  such  proportions  through  the  entire  strncture  as  to  lead  to  its  abandonment. 
Its  location,  perpendicular  to  the  axis  of  tbe  chnteat  a  considerable  distance  below 
the  head  of  tne  ripple,  was  largely  responsible  for  the  difficulty  experienced  in  main- 
taining it. 

Six  Mile  Island  Dam,  similar  in  design  and  location  to  that  at  Nicholsons  Island, 
was  also  a  source  of  much  trouble  until  1889,  when,  owing  to  a  wide  ^ap  cut  through 
it  by  the  ice,  the  rear  portion  was  reconstructed  on  a  later  design,  since  which  time 
absolutely  no  repairs  have  been  required. 

Money  statement. 

July  1, 1896,  balance  unexpended $19,694.29 

June  30, 1897,  amount  expended  during  fiscal  year 7, 928. 16 

July  1, 1897,  balance  unexpended 11,766.13 

July  1, 1897,  balance  available ^ 11,766.18 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    25, 000. 00 
Submitt-ed  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


March  3, 1879 $10,000.00 

June  14,  1880 20,000.00 

March  3, 1881 26,000.00 

August2,1882 15,000.00 

July  5,  1884 35,000.00 

August  5, 1886 30,000.00 

August  11,1888 25,000.00 


September  19, 1890 $20,000.00 

July  13,  1892 25,000.00 

August  17, 1894 12,500.00 

June3,  1896 12,500.00 

Total 230,000.00 
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GOMVBRCIAL  STATI8TI08. 

^XJompiled  at  United  States  Engineer  Office,  Pittsbnrg,  Pft.] 

The  river  trade  ia  scattered  over  350  miles  of  river,  and  it  is  impracticable  to  obtain 
full  record  of  it.  The  amount  reported  is  believed  to  be  less  than  the  actual  tonnage 
of  the  river. 


Articles. 


Barees 

Baric 

Bottoms,  coal  boat 

Cattle 

Coal 

Freight,  general.. 

Grain 

Gravel 

Hegs""/."."  "!!!*.". 

Horses 

Lath 

Lumber 

Manure 


Quanti- 
ties. 


Ton», 

6,166 

4,200 

82,436 

248 

7,008 

3,600 

860 

29,263 

1,002 

186 

315 

600 

02,602 

8,825 


Articles. 


Palings 
Piles... 
Poles, 
Posts,  check. 

Posts,  pit 

Sand 

Sheep 

Shingles 

Staves 

Stone 

Ties,  railroad 
Timber 

Total.., 


Quanti- 
ties. 


Tons, 

51 

4,118 

8,000 

1,700 

6,717 

110,226 

179 

400 

1,600 

18,679 

875 

104,013 


486,668 


Passengers  carried,  18,208. 

In  addition  to  the  general  commerce  of  the  stream,  the  following  are  only  the  more 
important  items  of  the  local  harbor  trade  in  the  Allegheny  River  at  Pittsburg,  viz, 
that  part,  2|  miles  long,  covered  by  the  pool  of  the  Davis  Island  Dam  in  the  Ohio 
River. 


Articles. 


Quanti- 
ties. 


Articles. 


Quanti- 
ties. 


Cars,  empty 

Cars,  loaded 

Coal 

^^iff^^  general 

Gravel 

Lumber 

Hanure 


Tons. 
86.700 

606.990 

406,119 
2.680 

286,468 
86,000 
16,790 


Piles 

Sand 

Starves 

Stone 

Ties,  railroad 

Total... 


Tons. 

180 

167,878 

600 

6.400 

86,263 


1,701,063 


Passengers  carried,  9,685. 

A  comparison  of  the  above  with  the  statement  of  commercial  statistics  for  1893 
shows  an  increase  in  the  general  business  of  the  river  of  23  per  cent,  and  in  the  local 
harbor  tonnage  of  78  per  cent.  The  latter  trade  is  now  confined  to  that  portion  of 
the  river  comiuf^  within  the  influence  of  the  Davis  Island  Pool,  a  length  of  2f  mUes, 
and  a  marked  increase  is  sure  to  follow  the  completion  of  the  Herr  Island  Dam, 
which  will  extend  the  navigable  depth  of  the  Pittsburg  Harbor  beyond  the  large 
manufacturing  establishments. 

Bridges  oampleted  aver  Allegheny  Biver  and  its  hranohee,  noiprevUmeljf  reported. 


Dis- 
tance 
above 
mouth. 

Kind. 

Spans. 

Channel  span. 

Kame. 

Clear 
width  on 
low-water 

line. 

Clear 
height 
above  nor- 
mal pool 
levST 

Kame  of  river. 

Freeport 

MUSS. 
28.6 

Iron  truss,  highway.. 

8 

290.6 

JWC. 
46 

Allegheny. 

KoTB.— The  Philadelphia  and  Erie  Railroad  bridge  at  Warren,  Pa.,  187.1  miles  above  the  mouth  of 
the  river,  was  changed  from  a  eovered  wooden  truss  to  an  open  iron  trusa,  the  auperstmeture  being 
ereeted  on  the  old  pien. 
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Bridges  authotized  and  under  eon$truction  at  end  offfear. 


Dis. 
taiice 
above 
mouth. 

Channel  span. 

Kame. 

Kind. 

Spans. 

Clear 
width  on 
lowwater 

line. 

Clear 

height 

above  nor 

malpool 

leTeL 

NameofriTor. 

Botler   and   Pittsburg 
Kailroad  at  Denny. 

MiUi. 
14.2 

Iron  truss,  railroad. .. 

4 

Feet. 
500 

Feet. 
55 

Allegheny. 

Name. 

Date  of  issue 
of  charter 

or  approval 
of  act  of 
Congress. 

Date  of 
approval  of 

plans  by 

SeoreUry  of 

War. 

Date  of  commence- 
ment  of  work 
prescribed  by 
charter  or  by  act 
of  Congress. 

Date  of  com  pie- 
tion  of  work  pre- 
scribed by  ohar- 
ter  or  by  act  of 
Congress. 

Butler  and  Pittsburg  Bailroad 
at  Denny. 

June  11. 1896 

Aug.  18, 1896 

One  year  from 
date  of  act 

Three  yeara  thero- 
after. 

Bridges  authorized,  but  whose  construction  had  not  been  eommenoed  at  end  of  year. 


Kame. 


Dis- 
tance 
above 
mouth. 


Kind. 


Spans. 


Channel  span. 


Clear 
width  on 
low-water 

line. 


Clear 
height 
above  nor- 
mal pool 

level. 


Kame  of  riTer. 


Tarontnm  . 
KoiiHington 
Creighton  .. 


MiUt. 


20.3 
20.4 


Iron  truss,  highway. 

do 

do 


Feet, 
396 

800 
297 


FeH. 


All 


le^eny. 
Do. 


Kame. 


Date  of  issue       Date  of 
of  charter      approval  of 


or  approval 
of  act  of 
Congress. 


planH  by 

Secretary  of 

War. 


Date  of  commence- 
ment  of  work 
preseribed  by 
charter  or  by  act 
of  Congress. 


Date  of  comple- 
tion of  work  pre- 
scribed by  char- 
ter or  by  act  of 
Congress. 


Tartmtum... 

Kensingt'On . 
Croigbton... 


Mar.    7,1893 


July  10, 1893 

Apr.  28, 1804 
Feb.  27, 1894 


Two   years  fh>m 
date  of  charter.a 

do 

,....do  ............ 


Five  years  there- 
after. 
Do. 
Do. 


a  Company  chartered  by  State  of  Pennsylvaniak 


DD7. 

CONSTRUCTION  OF  LOCKS  AND  DAMS  AT  HERE  ISLAND,  ABOVE  THE 
HEAD  OF  SIX-MILE  ISLAND,  AND  AT  SPRINGDALE,  ALLEGHENY 
RIVER, 

Of  these  works,  the  Herr  Island  Lock  is  under  construction.  This 
is  a  concrete  lock  of  an  available  capacity  of  chamber  of  66  feet  by  286 
feet  2  inches,  with  a  least  depth  of  water  over  the  sills  of  8  feet  at  pool 
level,  and  having  a  7-foot  lift.  The  lock  and  miter  walls  rest  on  con- 
crete foundations,  which  were  started  from  the  bottom  of  a  dredged  pit 
30  feet  below  the  pool  of  the  Davis  Island  Dam  in  the  Ohio  Eiver. 

At  the  beginning  of  the  year  the  foundation  walls  had  been  built  to 
a  height  of  22  feet  below  the  Davis  Island  pool,  a  2-foot  concrete  floor 
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laid  at  tbe  bottom  of  the  pit  over  the  chamber  area,  and  a  gravel  fill- 
ing made  on  the  floor  and  against  the  sides  of  the  pit  outside  of  the 
foundation  walls  to  11  feet  below  pool  level. 

During  the  year  the  lock  and  head  walls  were  completed,  and  the 
foundations  of  the  miter  walls  partly  laid. 

The  plan  of  foundation  for  the  lock  masonry  was  designed  by  Maj. 
E.  L.  Hoxie,  Corps  of  Engineers,  engineer  in  charge,  after  a  cofferdam 
had  proven  unsatisfactory  from  excessive  leakage  through  the  loose 
gravel  of  the  river  bed.  The  work  has  been  under  the  immediate  charge 
of  Major  Hoxie,  or  of  Mr.  J.  W.  Arras,  assistant  engineer.  The  follow- 
ing is  from  a  report  by  Mr.  Arras: 

Operations  on  the  construction  of  this  improvement  hegan  in  June,  1893^  and  dar- 
ing that  season  the  cofferdam  for  the  lock  was  built  and  such  further  preparatory 
work  performed  as  would  provide  an  early  start  on  the  erection  of  tbe  lock  in  1894. 
Owing  to  some  difficulty  with  leakage  through  and  under  the  cofferdam,  nothing  of 
importance  was  accomplished  that  season  until  very  late  in  the  fall,  when,  under  a 
change  from  the  original  plan  of  construction  of  the  lock  to  one  contemplating  the 
erection  of  the  foundation  walls  under  water,  the  necessary  excavation  and  a  bare 
starf  on  the  construction  of  the  concrete  form  for  the  walls  were  made^  when  the 
inclemency  of  the  weather  necessitated  a  suspension  of  operatifms.  In  1895,  after 
removing  what  remained  of  the  form  constructed  in  the  previous  season,  and  a  con- 
siderable quantity  of  gravel  that  had  washed  into  the  excavation  during  the  win- 
ter, the  concrete  iorm  for  the  lock  foundation  was  built  in  a  depth  of  30  feet  of  water, 
measured  from  the  surface  of  the  Davis  Island  pool,  and  fillea  with  concrete  of  nat- 
ural hydraulic  cement  to  a  height  of  22  feet,  or  within  8  feet  of  the  surface  of  the 
Davis  Island  pool.  After  laying  a  concrete  floor  2  feet  in  thickness  over  the  entire 
area  of  the  lock  chamber  at  the  bottom  of  the  excavation,  the  chamber  area  and 
the  space  between  the  outer  side  of  the  form  and  the  excavated  slopes  at  the  side 
were  refilled  with  river  gravel  to  within  3  feet  of  the  general  level  of  the  top  of  the 
concrete  or  11  feet  under  the  level  of  the  Davis  Island  pool. 

This  was  practically  the  status  of  the  work  at  the  beginning  of  the  past  fiscal 
year,  except  that  preparatory  to  erecting  the  lock  walls  the  stone  for  the  ends  of  the 
buttress  walls  and  miter  sills  had  been  cut,  the  gap  in  the  lower  wing  of  the  coffer- 
dam closed,  and  the  pumps,  derricks,  and  other  machinery  set  and  fitted  up  ready  for 
operation.  The  year  throughout  was  not  at  all  a  favorable  one  for  the  prosecution 
of  river  improvement  work  in  tliis  vicinity,  and  considerable  delay  was  experienced 
in  making  a  beginning  because  of  incessant  rains,  producing  in  rapid  succession 
rises  which  kept  the  cofl'erdam  submerged  most  of  the  time.  The  first  attempt  to 
commence  work  was  made  on  July  13,  but  barely  had  the  water  in  the  in  closure  been 
lowered  to  the  level  of  the  foundation'  walls,  and  the  heavy  deposits  of  sediment 
removed  from  them  when  a  sudden  rise  occurred,  submerging  the  entire  work.  The 
water  receded  quickly,  and  on  July  19  the  pumps  resumed  work.  When  practically 
the  same  stage  as  on  the  former  trial  had  been  reached,  there  followed,  on  July  22, 
another  rise,  which  also  in  a  few  honrs  covered  the  cofferdam.  This  rise,  however, 
proved  disastrous,  in  that  a  serious  break  occurred  in  the  outer  wall  of  the  dam  near 
the  head  of  the  inclosure.  This  portion  of  the  dam,  which  had  been  exposed  to 
heavy  scour  on  both  sides,  had  been  undermined  repeatedly  and  emptied,  and  when 
last  refilled  had  inclined  inward  at  the  top  about  3  feet  from  a  vertical.  The  struc- 
ture being  thus  materially  weakened  was  tied  back  to  a  large  protection  crib  on  the 
Outside  with  a  heavy  iron  rod.  Notwithstanding  this  precaution,  however,  the  exces- 
eive  pressure  of  a  9-foot  head  rapidly  approaching  the  top  of  the  structure,  finally 
caused  it  to  break,  and  165  linear  feet  of  the  dam  was  destroyed.  Fortunately  the 
disaster  had  been  anticipated  and  the  entire  working  force  taken  out  of  the  inclosure 
and  the  working  plant,  which  at  the  time  was  moored  witliin,  amply  secured  for 
such  an  emergency.    Consequently  no  loss  was  sustained  save  that  to  the  cofferdam. 

Immediately  preparations  were  made  for  speedily  repairing  the  break.  All  of  the 
wreckage  was  secured  and  the  additional  new  material  procured  and  timber  framed. 
The  water  did  not  again  roach  a  working  stage  until  August  14,  when  the  work  of 
restoring  the  cofferdam  was  started.  In  six  days  the  timber  work,  except  the  deck- 
ing, was  in  place,  and  two  days  later  the  interior  filling  was  completed  and  the  pnmps 
again  set  to  work  unwaterlng  the  inclosure.  Having  been  allowed  no  time  to  settle, 
the  filling  material  in  the  newly  constructed  portion  of  dam  was  in  a  semifluid  state 
and  unstable,  and  hence  care  was  exercised  in  lowering  the  water  on  this  occasion  as 
a  precaution  against  weakening  the  structure.  When  empty  the  inclosure  disclosed 
fully  1^  feet  of  mud  deposited  over  the  entire  area  by  the  recent  freshets.  This  was 
removed  from  the  walls  as  before  by  applying  a  powerful  jet  of  water  from  a  section 
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of  hoee  attached  to  a  4-inoli  eenlrifki^l  pnmp.  Similar  deposits  of  sediment  were  also 
found  to  have  occnrred  in  the  landing  for  material  boats  at  the  head  of  the  cofl«r- 
dam^  to  remove  which  the  services  of  a  steam  dredge  were  secured.  During  the  period 
of  high  water  a  heavy  storm  also  blew  down  the  smokestacks  of  the  steam  plant, 
completely  wrecking  them  and  seriously  ir\juring  the  water  and  steam  lines.  New 
stacks  were  erected  and  the  pipe  line  repaired. 

On  August  28  the  foundation  walls  were  ready  for  the  laying  of  concrete,  and  a 
few  davs  were  devoted  to  bringing  them  up  to  an  even  surface  at  an  elevation  of  7 
feet  below  the  level  of  the  Davis  Island  Pool  for  the  reception  of  the  lock  walls. 
The  wall  at  the  head  of  the  lock  chamber,  10  feet  in  thickness,  was  also  raised  to  the 

S reposed  level  of  the  miter  sill,  13  feet  under  the  level  of  the  Herrs  Island  Pool,  and 
[lat  at  the  lower  end  of  the  chamber  to  an  elevation  2  feet  lower.  This  work  was 
finished  on  September  3,  and  the  construction  of  the  lock  walls  commenced.  It  was 
deemed  advisable  to  start  the  river  wall  first.  After  permitting  the  water  in  the 
inelosure  to  rise  abont  4  feet,  the  valves  in  that  wall,  8  in  number,  each  4^  feet  in 
diameter,  were  placed  in  position  by  the  derrick  boat.  The  water  was  then  lowered 
to  its  former  level,  the  valves  set,  and  the  centers  for  valve  openings  and  culverts 
built.  This  completed  the  preliminary  work  preparatory  to  the  setting  of  stone  at 
the  ends  of  the  buttresses  and  the  laying  of  concrete  in  the  wall. 
The  method  employed  in  the  laying  of  concrete  in  the  walls  was  exceedingly  sim- 
ple, involving  no  difficult  and  expensive  construction  of  form  with  heavy  bracing  to 
lold  the  same  in  position  during  the  process  of  setting  of  the  cement.  BntldiDg 
proceeded  in  1-foot  coorses,  covering  the  entire  wall.  The  form  was  constructed 
of  2  by  12  inch  hemlock  planking,  20  feet  in  length,  set  on  edge,  the  ends  being 
halved  to  form  2-inch  lap  splices.  To  prevent  the  form  planks  from  spreading, 
^inch  iron  tie  rods  were  introduced  at  intervals  of  6  feet  8  inches  in  such  arrange- 
ment as  to  place  a  rod  at  each  splice.  Alongside  each  tie  rod  was  placed  a  2  by 
12  inch  hemlock  spacer,  primarily  to  maintain  the  uniform  thickness  of  the  wall, 
and  secondarily  to  secure  a  moderately  weli-defined  vertical  seam  in  the  wall  at 
each  tie  rod.  The  spacers  were  so  arranged  as  to  place  within  alternate  spaces 
two  of  the  rods.  When  an  accurate  alignment  of  tne  lock  face  of  the  form  had 
been  secured  and  the  spaces  containing  rods  well  sprinkled  with  water,  the  concrete 
was  placed  therein  and  thoroughly  rammed  with  20-pound  cast-iron  rammers.  After 
laying  the  concrete  in  these  spaces  throughout  an  entire  course,  the  force  returned 
to  the  original  starting  point  and,  after  removing  the  spacers,  proceeded  to  fill  the 
intermediate  spaces  in  the  same  way,  completing  the  course.  As  this  work  of  finish- 
ing a  course  progressed,  the  carpenter  force  followed  closely  with  the  construction 
of  the  form  ror  the  next  course,  so  that  the  work  of  laying  concrete  went  on  con- 
tinuously, no  intermission  occurring  between  the  completion  of  one  course  and  the 
erection  of  the  form  for  the  next  succeeding  one. 

The  stone  at  the  ends  of  the  buttress  walls  were  set  as  the  laying  of  concrete  per- 
mitted. This  stone  was  dressed  during  the  previous  year  and  stored  on  the  Govern- 
ment lot  on  the  opposite  bank  of  the  river.  As  needed,  it  was  transported  to  the 
lock  on  a  shallow  boat  and  transferred  to  the  small  concrete  scows  in  the  inelosure 
by  a  wooden  derrick  erected  on  the  cofiordam  for  the  purpose.  In  the  scows  the 
stone  was  conveyed  to  the  lock  walls  and  set  with  the  derrick  boat. 

The  laying  of  concrete  in  the  lock  wall  proper  on  the  river  side  of  the  lock  was 
coirimenced  on  September  8  luid  continned  without  interruption  until  September  23, 
during  which  time  the  wall  was  raised  8  feet,  or  to  an  elevation  of  1  foot  above  the 
level  of  the  Davis  Island  Pool.  Operations  on  this  wall  were  then  temporarily  sus- 
pended and  attention  directed  to  the  lower  level  of  the  laud  wall.  The  water  in  the 
inelosure,  which  had  been  permitted  to  rise  as  the  concrete  work  progressed,  was 
again  lowered  to  the  level  of  the  foundation  walls,  the  valve-opening  centers  in  the 
river  wall  removed,  and  the  valves  and  centers  for  all  openings  in  the  land  wall  set. 
This  work  was  completed  on  September  28,  when  the  laying  of  concrete  began.  On 
September  30  operations  were  interrupted  by  a  very  sudden  rise,  mainly  out  of  the 
Monongahela  River.  This  rise  was  also  one  of  the  most  rapid  of  which  there  is 
record  here,  having  attained  at  one  time  a  rate  of  22  inches  per  hour.  It  required 
only  a  short  time  to  submerge  the  entire  work.  The  maximum  stage  reached  was 
13.5  feet  above  low  water,  and  operations  were  suspended  for  one  week.  When  the 
rise  had  subsided,  work  was  resumed  and  not  again  interrupted  until  October  14, 
when  the  water  again  rose  over  the  cofilerdam,  causin|f  a  loss  of  four  days.  On  Octo- 
ber 28  the  land  wall  had  been  built  to  the  height  of  15  feet  above  the  foundation 
level,  or  8  feet  above  the  Davis  Island  Pool.  Up  to  this  time  the  conereto  had  been 
run  from  the  mixers  directly  into  the  small  scows,  and  from  these  shoveled  into 
place  on  the  walls.  The  land  wall  having  reached  the  limit  of  cast  for  shovelexa, 
this  method  was  stopped  and  preparations  made  for  hoisting  the  concrete  into  place 
with  the  derrick  boat. 
This  necessitated  a  complete  change  in  the  handling  of  all  materials  and  the 


Digitized  by 


Google 


APPENDIX  D  D — ^REPOBT  OP   MAJOR  POWSLL.  2431 

Abandonment  of  the  cofferdam  in  order  to  mn  the  sand  and  gravel  boats  into  the 
cofferdam  inclosure  within  the  reach  of  derrick  No.  2.  Derrick  No.  3,  at  the  bead  of 
the  cofferdam,  which  had  been  used  for  transferring  the  sand  and  grayel  tubs  from 
the  boats  to  tne  tramway  conveying  same  to  the  mixer  bins,  was  dismantled,  and  the 
hoisting  engine,  with  boiler  attached,  removed  to  the  derrick  boat.  The  small  scows 
were  again  fitted  up  for  carrying  dumping  tubs  and  the  river  bed  under  the  mixers 
excavated  to  a  sufficient  depth  to  accommodate  them  at  a  low  stage  of  water.  While 
these  alterations  were  in  progress  the  cofferdam  inclosure  was  unwatered  for  the 
last  time,  and  all  centers  and  forms  in  culverts  and  openings  communicating  with 
the  river  face  of  the  walls  removed,  and  the  culvert  openings  rounded  with  concrete 
to  the  diameter  of  the  valves.  A  gap  60  feet  wide  was  then  cut  through  the  outer 
wall  of  the  cofferdam,  above  the  head  of  the  lock,  and  dredged  to  a  depth  of  9  feet 
below  the  surface  of  Davis  Island  Pool,  for  the  passage  of  material  boats.  These 
changes  in  plant,  cofferdam,  etc.,  required  two  days  to  complete,  and  on  October  31 
the  laying  of  concrete  was  resumed.  On  November  17  both  walls  had  been  built  to 
within  one  course,  less  than  1  foot,  of  their  final  height.  The  next  eight  days  were 
devoted  to  laying  this  top  course  or  coping,  which  was  necessarily  tedious,  owing  to 
the  introduction  of  a  network  of  forms  for  the  operating  machinery  for  the  valves, 
turbine,  and  gates,  and  the  setting  of  snubbing  posts,  etc.  In  method  of  construc- 
tion the  coping  differs  ftom  the  concrete  underneath  only  in  that  it  was  laid  in  one 
continuous  course.  It  was  uniformly  rammed  to  a  level  surface,  the  rounded  edges 
shaped  with  concave  hard- wood  rammers,  and  the  whole  troweled  smooth.  The 
walls  were  completed  on  November  25,  having  been  under  construction  three  months, 
the  work,  however,  being  performed  in  sixty-three  working  days,  daylight  only  beine 
utilized.  Throughout  the  laying  of  concrete  special  care  was  taken  to  avoid  condi- 
tions which  might  serve  to  its  detriment.  During  hot  weather  the  surfaces  of  newly 
laid  concrete  exposed  to  the  rays  of  the  sun  were  kept  continually  moistened  to 
insure  proper  setting.  Also,  no  concrete  was  placed  during  heavy  rains,  or  in  freez- 
ing weather;  and  when  the  conditions  favored  low  temperatures,  ample  allowance 
was  made  for  the  setting  of  cement  in  advance  of  the  freezing  point. 

The  lock  walls  are  400  feet  in  length,  9  feet  in  thickness,  increasing  to  16  feet  at 
the  buttresses,  and  20  feet  high  above  the  foundation  walls,  the  top  efivation  being 
12  feet  above  the  level  of  the  Davis  Island  pool.  The  concrete  used  in  their  con- 
struction was  composed  of  1  part  Portland  cement,  2^  parts  sand,  and  4}  parts  clean 
washed  river  gravel,  except  in  the  coping  and  bottom  courses,  where  the  cement  only 
was  increased  33  per  cent.  At  first  the  gravel  was  limited  to  2  inches  and  one-half 
inch  in  its  larger  and  smaller  diameters  respectively,  but  after  a  few  days' trial  it  was 
decided  to  limit  it  only  in  its  larger  dimension  to  1^  inches  in  diameter.  Later,  when 
the  walls  were  about  one-half  constructed,  this  dimension  was  again  reduced  to  1  inch. 
In  preparing  the  concrete  a  minimum  proportion  of  water  was  used,  so  that  when 
rammed  to  its  utmost  compressibility  a  showing  of  moisture  on  the  surface  was  barely 
perceptible.  From  repeated  examinations  of  tne  work  there  can  be  no  doubt  that  an 
artificisd  stone  of  a  reasonable  density  and  hardness  has  been  produced.  At  the 
same  time,  there  are  no  visible  indications  in  the  exposed  faces  of  the  walls  of  any 
cracking,  swelling,  or  other  defects  occasionally  developing  in  concrete  work. 

Five  thousand  nine  hundred  and  twenty-four  cubic  yards  of  concrete,  measured  in 
place,  was  laid  during  the  season,  in  which  were  used  8,195  barrels  of  cement,  or 
1.38  barrels  cement  per  cubic  yard  of  concrete.  Of  the  cement,  6,195  barrels  were 
''Atlas"  Portland,  an  American  brand,  and  2,000  barrels  ''Josson,"  a  Belgian  Port- 
land. These  cements  were  subjected  to  a  system  of  rigid  tests,  which  they  with- 
stood satisfactorily. 

Immediately  upon  the  completion  of  the  lock  walls  the  pumping  plant  was  dis- 
mantled and  removed  to  the  storehouses  and  as  much  as  possible  of  the  cofferdam 
taken  out  for  use  in  constructing  cofferdams  across  the  ends  of  the  lock  chamber. 
The  wooden  derrick  on  the  head  wall  of  the  cofferdam  was  also  taken  down  and 
stored  on  the  bank.  In  removing  the  cofferdam  the  plank  sheeting  was  drawn  by 
the  derrick  boat  and  the  condition  of  all  materials  preserved  for  further  use. 
During  the  month  of  December  the  cofferdams  at  the  ends  of  the  lock  chamber, 
each  55  feet  long,  12  feet  wide,  and  built  to  the  height  of  6  feet  above  the  level  of 
Davis  Island  pool,  were  constructed  from  the  materials  so  recovered,  except  a  small 
quantity  of  gravel  filling. 

On  December  29  the  4-inch  centrifugal  pump  was  put  in  position  and  the  unwater- 
ing  of  the  lock  chamber  commenced.  It  required  but  a  few  days  to  empty  the  inclo- 
sure, indicating  the  presence  of  only  a  small  amount  of  leakage  in  the  walls  and 
floor  of  the  lock.  A  crib- work  foundation  for  derrick  No.  3,  which  had  been  removed 
to  the  lock,  was  constructed  near  the  upper  miter  wall,  but  further  operations  were 
prevented  through  the  inclemency  of  the  weather.  However,  the  water  was  kept 
out  of  the  chamber  until  the  rise  and  general  break  of  the  ice  on  February  6,  when 
it  was  permitted  to  flood  the  inclosure  and  work  was  suspended  for  the  winter. 
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The  ice  at  this  time,  although  yery  heavy,  and  the  freehet  on  Febroary  24,  which 
reached  the  height  of  29.5  feet  above  low  wator  at  Pittj^bnrg,  resnlted  in  absolntelj 
no  injury  to  the  work.  Owine  to  continued  high  water  no  attempt  to  emptj  the 
chamber  was  made  nntil  April,  when  after  pumping  two  days  the  water  again  rose, 
submerging  the  cofferdam  and  causing  a  further  delay. 

The  water  having  reached  a  favorable  stage,  operations  were  resumed  on  Jnne  4. 
After  a  few  days'  pumping,  in  order  to  drain  as  much  as  possible  the  water  retained 
in  the  large  deposits  of  sediment,  derrick  No.  3  was  erected  within  reach  of  the 
upper  miter  sill  and  the  quoin  blocks  omitted  in  constructing  the  lock  walls  and 
the  excavation  for  the  miter  walls  commenced.  When  the  excavation  had  been  car- 
ried to  a  depth  of  16  feet  below  the  surface  of  the  Davis  Island  pool,  the  original 
concrete  foundation  laid  under  water  was  reached. 

At  the  end  of  the  fiscal  year  the  placing  of  concrete  in  the  foundation  for  the 
upper  miter  sill  was  in  progress  at  an  elevation  of  4  feet  below  the  bottom  of  the 
sill.  Some  work  had  also  been  accomplished  on  the  setting  of  the  anchorage  bolts 
for  the  gate  cushions.  In  the  construction,  etc.,  of  the  sills  and  quoin  blocks  the 
concrete  and  stone  are  conveyed  to  the  lock  in  small  scows  and  placed  in  position 
by  the  large  iron  <lerrick  stationed  in  the  lock  chamber.  The  completion  of  the  mittsr 
sills  and  quoin  blocks  and  the  construction  of  the  lock  floor  are  about  all  that  can 
be  done  to  advantage  on  the  lock  until  after  the  dam  has  been  oonstmoted. 

Summary  of  work  performed  and  materiaU  expended  during  ike  year. 

Cofferdam  erected linear  feet..  275 

Excavation  made : 

Dredging  landings  and  gap  in  cofferdam cubic  yards . .  650 

For  miter-sill  foundations do 440 

Concrete  laid,  measurement  in  place: 

In  foundations  for  lock  walls cubic  yards..      533 

In  lock  walls do 6,391 

In  miter-sill  foundations do 171 

6,095 

Valves  set  (4|  feet  diameter) number..  16 

Snubbing  posts  set do....  8 

Stone  set  in  ends  of  buttresses cubic  yards. .  176 

Hemlock  lumber : 

In  cofferdams feet  B.  M..  37,000 

In  concrete  forms do....  74,000 

Gravel  and  clay  filling  in  cofferdams cubic  yards..  1, 470 

Gravel  in  concrete do....  4,602 

Sand  in  concrete do 2, 660 

Cement barrels..  8,481 

The  act  of  Jane  3,  1896,  provided  for  commencing  construction  of 
locks  and  dams  (Nos.  2  and  3,  Allegheny  River)  above  the  head  of  Six 
Mile  Island  and  at  Springdale  and  authorized  their  completion  under 
the  continuing-contract  system. 

A  general  project  for  the  construction  was  prepared  and  approved; 
negotiations  made  for  the  lands  required  for  sites  for  locks  and  abut- 
ments of  dams;  plans  and  specifications  drawn;  the  work  advertised 
for  bids,  and  contract  entered  into. 

Part  of  the  needed  lauds  has  been  acquired  by  the  United  States, 
and  it  is  expected  that  active  operations  of  construction  will  be  com- 
menced shortly. 

These  new  locks  and  dams  will  extend  slack  water  having  6  feet  least 
channel  depth  from  the  Herr  Island  pool  17  miles,  or  to  Natrona. 

The  dams  are  to  be  made  of  timber  and  the  locks  of  concrete.  The 
lift»  of  the  locks  will  be  11  and  12  feet  and  the  depths  of  water  on  the 
lower  and  upper  sills  7  and  8  feet,  respectively,  at  pool  levels.  The 
usefiil  dimensions  of  the  lock  chambers  are  to  be  bQ  by  289.5  feet. 
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Mimejf  statement. 

July  1, 1896^  balAnoe  unexpended $71,511.11 

Amount  Appropriated  by  sundry  civil  act  approved  Jane  i,  1897 360, 000. 00 

421,511.11 
June  80, 1897,  amount  expended  daring  fiAoal  year 55, 997. 09 

July  1, 1897,  balance  anexpended 365,514.02 

Jaly  1, 1897,  oatetanding  liabilitiea 4,484.41 

Jaly  1, 1897,  balance  available 861, 029. 61 

(  Amount  (estimated)  required  for  completion  of  existing  project 544, 500. 00 
Amount  uiat  can  beprofitablv  expended  in  fiscal  vear  ending  Jane30,1899  272, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lS66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


Augusts,  1886 $37,500 

August  11, 1888 35,000 

September  19, 1890 35,000 

Julyl3,1892 40,000 

August  17, 1894 40,000 


June  3, 1896 $50,000 

June4,1897 350,000 

Total 587,500 


Ah$trwit  of  proposals  for  building  looks  and  dams  Nos,  2  (Six  Mile  Island)  and  S 
(^^ringdale)  in  the  JUeghenff  Siver,  opened  at  12  m.  April  S7, 1897,  by  Maj.  Chas.  F, 
Powell,  Corps  of  Engineers, 

LOCK  NO.  2. 


MAterials. 


QoAiitl- 
tiea. 


No.  L-SloMi, 

MoIlTAin  A  Ott 

Bros.,  Allegheny, 

Pa. 


Bate.    Amount. 


No.  2 I.V.Hoag, 

Jr.,PitUbarg, 
Pa. 


Rate.    Amount. 


No.8.— C.LH0. 
Donald  Pitta- 
burg,  Pa. 


Bate.    Amount. 


Mot  lock  and  abutmeni. 


Orubliing  and  clearing. 
XxeaTation: 

Earth 

Hardpan 

Book.. •••«••« 
Ifanbankment.... 


..onbleyarda. 

do... 

.•••... r .do... 
do... 


Natural  oement do. 

Portland  eement do.... 

Stone  illlfng  Inorlbs do — 

Stone  paving  of  oriba . .  eqnare  yards . 
Stone  paving  of  river  bank — do. . . 
White  oak-- 

lagatea feetB.M.. 

Qnolna  and  aUla do — 

Oriba,  abntaMafei  and  spars  .do — 

Hemloek  in  oriba do — 

Drifibolta  in  oriba pounds.. 

Wsrdam, 

White^ak  timber feet  B.  If.. 

Honlock  timber do — 

White-oak  sheeting  en  back  of  dam, 

feetB.]C 

Biprap  stone  filling cubic  yards . . 

Imftbolte pounds.. 

Dredging  foundation . .  .oubio  yards . . 

BefllSngfordam do — 

Booking  of  dam do 

Hemloek  pilee,  in  place 

Hemlock  sheeting  and  scantling  in 

-       .  ..  --• feetB.M.. 


C866 

50 

1.883.6 

78,084 

8,888 

18,341 

4.063 

368 

6.892 

64,706 
7,060 
82,016 
118,766 
14,600 


783,000 
668,700 

74,100 
22.120 
176,100 
64,300 
88,800 
6,100 
06 

1M,144 


10.22 
.76 
1.75 
.48 

8.60 
4.00 
1.26 
L20 
1.60 

47.00 
60.00 
44.00 
10.50 
.017 


80.00 
19.50 

28.00 
1.00 
.017 
.17 
.16 
.16 
4.82 

16.00 


$18.00 

1,400.52 

37.50 

8,206.13 

36,070.72 

12,078.17 
61,681.60 
6,078.76 
441.60 
10,888.00 

2,675.61 

477.00 

8,608.70 

2,218.44 

248.20 


28,400.00 
12,844.66 

2,074.80 
22,120.00 
2,003.70 
9.281.00 
6,408.00 
016.00 
410.40 

2,646.80 


Total.. 


To  pav  fw  oae  of  United  States  plant. 
Samples: 
Sand 


220,492.68 
600.00 


Qravel . 


Poor  . 


$6.00 

6.00 

5.00 

.80 

7.00 
9.00 
2.00 
1.00 
1.00 

60.00 
60.00 
40.00 
25.00 
.021 


40.00 
26.00 

40.00 
2.00 
.024 
.10 
.10 
.10 

10.00 

60.00 


$100.00 

31,830.00 

260.00 

0,417.60 

21,019.20 

28,641.00 

111.060.00 

8,120.00 

368.00 

6,802.00 

8,287.88 

477.00 

8,280.64 

2,844.15 

866.00 


81,820.00 
16,467.50 

2,964.00 
44.240.00 
4.402.50 
6,480.00 
8,880.00 
610.00 
950.00 

7,067.20 


$0.50 

.80 

L60 

.86 

4.64 
6.74 
1.26 
1.90 
LOO 

50.00 
50.00 
24.00 
18.00 

.OSij 


84.40 
17.75 

21.60 
L19 
.034 
.25 
.23 
.23 
9.00 

26.00 


$1.00 

8,188.00 

40.00 

2,825.25 

25,572.40 

15,604.82 
83, 178. 34 

6,078.76 
699.20 

6,882.00 

8,789.90 

807.50 

1,968.88 

2,047.70 

6U.00 


19,106.20 
11,691.08 

1,608.16 
26,322.80 

6, 163. 60 
13,575.00 

7,774.00 

1,403.00 
866.00 

8,978.60 


841,488.67 
8,010.60 


248, 201. 01 
600.00 


Fair.. 
Good. 


Poor. 
BxoeUent. 


BNa  97 163 
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Jh$traet  of  propotaU  for  building  look$  and  damn   Ko$,  2  (Six  Mile  Mand)  amd  S 
(Sjtringdah)  in  the  Allvgheny  Hirer,  etc, — Cuiitiuued. 

LOCK  HO.  2— Contiiined.^ 


HmteilAls. 


Qiuoiti- 
tlee. 


Efo.4.— McArthur 
Brothers  Co., 
Chioago,  m. 


Bate.    Amonnt. 


BTo.  6.— ThA  Bar- 

nettftRfloord 

Co.,  If  iniHwrnolia, 


Ko.e.— TheT.A. 
GJUaaple  Co., 
PittalmrK,  Pa. 


Bate.    Amount. 


Bate. 


For  h>ck  mid  abutmmU, 


Orabbincand  olearing 

ExcaTatum: 

Berth eabioyarda. 

Hardpan do... 

Bock  ••.•........•.■■...••••  do .. . 

Xmbankment do... 

Oonerate: 

Katnral  oement do... 

Portland  oemoDt do... 

Stone  filling  inoriba do... 

Stone  iHiTlng  of  cribs . .  sqaare  yards . 
Stone  paving  of  riTor  bank — do. . . 
White  oak— 

In  gates feet.B.]C. 

Quoins  and  sills do... 

Oriba,  abatment,  and  spars.do. . . 

HsDilook  in  cribs do... 

Drifkbdta  in  cribs pounds. 


For 

White-oak  timber feetB.M.. 

Hemlook  tim  ber do . . . 

Whit»oak  sheeting  on  back  of  dam, 

feetB.H 

Biprap  stone  filling cubic  yards . . 

Dnftbolta pounds., 

Dredging  foundation . . .  cubic  yards . . 

Befllflngfordam do — 

Backing  of  dam do... 

Hemlook  piles,  in  place 

Hemlock  sheeting  and  soantling  in 

foundation feet  B.M.. 


Total 

Samr 
Sand  .. 
Gravel 


6,M6 

60 
1,883.6 
73,064 

8,868 
12,841 
4,068 
868 
6,882 

64,796 
7,060 
82,916 
118,766 
14,600 


788,000 
658.700 

74,100 
22,120 
176,100 
64,800 
88,800 
6,100 
85 

150,144 


$L80 

1.00 

5.00 

.54 

5.80 
6.50 
L40 
L50 
1.50 

75.00 
85.00 
31.00 
22.00 
.04 


88.00 
24.00 

42.00 
1.40 
.04 
.20 
.20 
.80 
8.00 

50.00 


$1,900.00 

8,276.80 

50.00 

0,417.60 

80.454.56 

17,898.90 

80,916.60 

5.668.90 

559.00 

10,838.00 

4,100.85 

675.75 

9,542.50 

9,502.85 


96,066.00 
15,808.80 

8,112.20 
80,068.00 

7,044.00 
10.860.00 

6,760.00 

1,880.00 
760.00 

7,067.20 


5.80 

5.40 

.55 

7.00 
9.70 
1.40 
1.00 
2.00 

07.00 
00.00 
87.00 
90. 5U 
.06 


87.00 
21.00 

86.00 

1.00 

.05 

L75 

.42 

1.10 

10.00 

25.00 


isoaoo 

80,556.80 

865.00 

10, 170. 00 

40, 185. 20 

25,558.80 

110. 707. 70 

5,688.20 

608.20 

13,784.00 

8,193.40 

715.50 

8,034.50 

2,832.20 

Tsaoo 


28,071.00 
18,882.70 

2,667.60 
42,028.00 

8,805.00 
05,025.00 
14,106.00 

6,710.00 
050.00 

8,978.60 


00.60 
L25 
LOO 
.85 

&00 
7.60 
1.76 
8.00 
8.00 

66.00 
66.00 
40.00 
85.00 


66.00 

85.00 

45.00 
9.00 

:S» 

.15 

.30 

12.00 

40.00 


0100.00 

8,183.00 

69.50 

9.896.25 

26^579.40 

90.178.00 
09,567.60 
7,110.25 
786.00 
18,784.00 

8.816.07 

524.70 

8,880.61 

9,844.U 


48,066.00 
28,054.50 

8,334.50 
44.240.00 

4,402.50 
10,860.00 

5. 070. 00 

1.830. 00 

1,14a  00 

0,806. 78 


To  pay  for  nae  of  United  States  plant 
files: 


203.687.61 
1,500.00 


474,215.48 
2,000.00 


880.102.89 

5oaoo 


Good 

Bxoellent  . 


Poor 

Excellent. 


Good. 
Excellent. 


ICatorials. 


Quanti- 
ties. 


Na  7^Wm.  B. 
Bodgers,  Pitta- 
burg.  Pa. 


Ko.8.-<Jaa.  Mo- 
Carron,  Phila- 
delphia, Pa. 


No.  10.— Jacob 
Friday  A  Sona, 
Pittsburg,  Pa. 


Bate.    Amount 


Bate.    Amount. 


Bate.   Amount* 


For  lock  and  albutmomi. 


Grubbing  and  dealing 

Excavation : 

Earth cubic  yards. 

Bardpan do... 

Bock do... 

Embankment do... 

Concrete: 

Natural  oement do... 

Portland  cement do... 

Stone  filling  in  cribs do... 

Stone  paving  of  cribs . .  square  yards . 
Stone  paving  of  river  bank — do. . . 
White  oak— 

In  gates feetB.]C. 

gnoina and  sills do... 
ribs,  abutment,  and  spars  .do. . . 

Hemlock  in  eribo do... 

IMItbolte  inoriba pounda. 


6,306 

50 

1,883.5 

73,064 

8,863 
12,841 
4,063 
368 
6,882 

54,706 
7.950 
82,016 
113, 766 
14,600 


10.49 

.00 

1.85 

.45 

4.75 
5.70 
2.40 
1.40 
1.49 

80.00 
88.00 
31.00 
22.00 
.018 


$100.00 

8, 110. 84 

45.00 

2,542.73 

82,878.80 

15,074.26 
71,454.89 
0, 751. 20 
548.82 
10,269.08 

2,137.12 

810.05 

2, 616. 31 

9,605.24 

9n.40 


00.15 

.20 

8.00 

.15 

8.50 
5.74 
1.59 
8.00 
8.00 

40.00 
40.00 
35.00 
23.00  I 

.O24I 


$250.00 

054.00 

10.00 

5,660.50 

10,050.60 

12,078.17 
70,887.84 
6,460.17 
1.104.00 
20,676.00 


$0.50 

1.00 

2.00 

.50 

6.00 
8.00 
2.25 
2.50 
2.50 


2,101.02  100.00 

818,00  100.00 

2,870.56  ;  80.00 

2,616.62  ,  20.00 

888.60 1      .04 


$800.00 

8,183.00 

50.00 

8.767.00 

86.532.00 

90,178.00 

86,728.00 

0,141.75 

020.00 

17,280.00 

5,470.80 

796.00 

9,400.48 

9.275.89 
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Ab$traet  of  proposaU  for  building  looJes  and  dams  No$,  t  (Six  Mile  I$land)  and  8 
(SpringdaU)  in  the  AlUgkeny  Biver,  eto. — Continaed. 

LOCK  NO.  2— Continaed. 


Materials. 


Qaanti- 
tie*. 


No.  7.— Wm.  B. 

Rodgera,  Pitts- 

barg,  Pa. 


Bate.    Amount. 


Ko.8.-Ja8.  Mo- 
CarroD,  Phila- 
delphia, Pa. 


Bate.    Amount. 


No.  10.— Jacob 
Fridav&Sona, 
Pittsbarg,Pa. 


Bate.   Amonnl 


For  dam. 

White-oak  timber feetB.M.. 

Hemlock  timber do.... 

White-oak  Bheeting  on  back  of  dam, 

feetB.H 

Riprap  stone  filling cnbic  yarda. . 

Driflbolts pounds., 

Dredging  foundation . .  .cubic  yardn . . 

Bell  lung  for  dam do... 

Backing  of  dam do... 

Hemlock  pUea,  in  place 

Hemlock  sheeting  and  scautlfng  in 

foundation fcetB.M. 


Total 

To  pav  for  use  of  United  States  plant. 
Samples: 

fiand 

Gravel 


783,000 
668,700 

74,100 
22,120 
176, 100 
54.300 
.S3. 800 
6,100 
95 

150,144 


$86.60 
26.50 

36.50 
2.40 
.010 
.29 
.29 
.43 
8.10 

31.90 


$28,579.50 
17,456.56 

2,704.66 
53,(188.00 

8, 345. 00 
15, 747. 00 

9,802  UO 

2,623.00 
769.50 

5,076.60 


$35.00 
2S.00 

86.50 
1.60 


.16 

.16 

4.00 

23.00 


$27,405.00 
15,160.10 

2,680.66 

85,170.80 

8,962.25 

18,575.00 

6,070.00 

916.00 

880.00 

8,660.81 


$30.00 
20.00 

38.00 
2.26 
.04 
.60 
.30 
.80 

10.00 

30.00 


$23,490.00 
18,174.00 

2,816.80 
49,770.00 

7,044.00 
27, 150. 00 
10, 140. 00 

1,830.00 
950.00 

4,774.32 


293, 821. 02 
1,000.00 


245,220.29 
1,000.00 


342,662.47 
2,000.00 


Good.. 
....do. 


Poor 

No  sample.. 


jliro  samples. 


Materials. 


Quanti- 
ties. 


No.  12.— McLean, 

Kaufman  &,  Co., 

Pittsburg,  Pay. 

New  York,  N.Y. 


No.  13 Halings 

Bros.,  Pituburg. 
Pa. 


Ka  14.— Keeling 
&  Ridge,  Pitta- 
burg,  Pa. 


Bate.    Amount. 


Rate.     Amount. 


Bate.   Amount. 


For  lock  and  abuttneni. 


.do... 
.do... 
.do... 
square  yards. 


Grubbing  and  clearing 

Excavation : 

Earth cubic  yards 

Hardpan do.. 

Rock do.. 

Embankment do.. 

Concrete: 

Natural  cement. . 

Portland  cement . 
Stone  filling  in  cribs. 
Stone  paving  of  cribs.  ., 

Stone  paving  of  river  bank do. . 

White  oak— 

In  gates feetB.M. 

Quoins  and  sills do... 

Cribs,  abutment,  and  spars. do. . . 

Hemlock  in  cribs do... 

Driftbolts  in  cribs pounds. 

For  dam. 

White-oak  timber feetB.M. 

Hemlock  timber do. .. 

White-oak  sheeting  on  back  of  dam, 

feetB.M...  

Riprap  stone  filling cubic  yards. 

Driflbolto pounds. 

1  ^redsing  foundation . .  .cubic  yards . 

Hefilling  for  dam w.do... 

Ricking  of  dam do... 

II«mlook  piles,  in  place 

Hemlock  sheeting  and  scantling  in 

foundation feet  B.  M . 


Total 

To  pay  for  use  of  United  States  plant. 
Samples! 

dand 

Gravel 


6«866 

60 

1,883.6 

73,064 

8,868 
12,841 
4,068 
368 
6,892 

64,798 

7,950 

82,016 

113,766 

14,600 


788,000 
658,700 

74,100 
22,120 
176, 100 
54,300 
83,800 
6,100 
96 

169.144 


$0.26 
.40 
1.00 
.20 

4.66 
6.46 
2.20 
2.00 
2.00 

60.00 
60.00 
28.00 
22.00 
.02i 


28.00 
22.00 

86.00 
2.20 
.021 
.30 
.80 
.80 
6.00 

40.00 


$60.00 

1,591.60 

20.00 

1,883.50 

14,612  80 

16,671.58 
79,509.46 
8,938.60 
736.00 
18,784.00 

2,730.90 

»97. 50 

2,290.45 

2,502.85 

866.00 


21,924.00 
14.401.40 

2, 593. 50 
48,664.00 

4,402.50 
16, 290. 00 
10, 140. 00 

1,830.00 
570.00 

6,365.76 


$1.00 
2.00 
2.00 
1.00 

7.00 
10.00 
2.50 
8.00 
8.00 

75.00 
75.00 
60.00 
40.00 
.03 


60.00 
40.00 

75.00 
8.50 
.03 
1.00 
1.00 
1.26 

10.00 

76.00 


$1,000.00 

6,366.00 

100.00 

8,767.00 

78,064.00 

23,641.00 
123,410.00 
10,157.50 
1,104.00 
20,676.00 

4.109.86 

596.25 

4,920.96 

4,560.64 

438.00 


46,980.00 
26,848.00 

^,557.50 
77,420.00 

6,283.00 
64,800.00 
88,800.00 

7.625.00 
950.00 

11,985.80 


$0.40 

1.00 

2.50 

.76 

6.00 
8.25 
2.00 
1.50 
1.60 

60.00 
40.00 
33.00 
20.00 
.04 


85.00 
25.00 

26.00 
2.00 
.04 
.36 
.36 
.36 

10.00 

16.00 


$10.00 

2,546.40 

50.00 

4,708.75 

64,798.00 

20,178.00 

101,813.26 

8,126.00 

552.00 

10, 388. 00 

8,287.88 

318.00 

2,706.63 

2.275.82 

564.00 


27,406.00 
16,467.60 

1.852.50 
44,240.00 

7, 044. 00 
19,005.00 
11,830.00 

2,135.00 
950.00 

2,887.16 


.272,460.29 

.1    3,500.00 


548,000.50 
1,450.00 


846,608.29 


Good 

Excellent . 


Excellent . 
Fair 


Good. 
Poor. 
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Ah§tr(tot  €>/  propo$aU  fin'  building  loek§  and  damt  Nb$.  t  (Six  MUe  I$Umi) 
(Sptingdale)  i»  the  Allegheny  Biver,  «lo.-^ontiwied. 


LOOK  NO.  8. 


Qiumti' 


Ho.  l.^SIoMi. 
MoIlralD  &  Ott 
Broft.,  Allegheny, 


No.2.— I.V.HiMg. 

Jr,  Pittobnig, 

Pa. 


Bate. 


No.  8.— a  I.  Mo- 
Donald,  Pitto- 
bnrg.  Pa. 


Ombbinc  and  olaaring. 
aTatfMi: 


BxoaT 

Sarih.... 
Hardpaa., 
Book  .... 


cable  yarda.. 

do.... 

.••....... ..do..., 

do.... 

Concrete: 

Natural  cement do — 

PorUand  cement do.... 

Stone  filling  in  cribs do — 

Stone  paving— 

Of  cribs sqoare  yards.. 

Of  riTerbank do... 

Wbitecak— 

In  gates featB-K. 

Qaotns  and  aills do..., 

Cribs,  abotment,  and  spars. do — 

Hemlock  in  cri  bs do — 

Driftbolta  in  cribs pounds.. 

Fordem, 

Wbite^k  timber feetB.]C.. 

Hemlock  timber do.... 

White^Mk  sheeting  on  back  of  dam, 

feefcB.H 

Riprap  stone  filling cobio  yards . . 

UriftbolU poundH.. 

Dredffing  fonndation . .  .cubic  yards . . 

Refilling  for  dam do — 

Backing  of  dam do 

Hemlock  piles,  in  place 

Hemlock  sheeting  and  scantling  in 

fonndatioii feetB.H.. 


Total.. 

Topavfornj 

Samples: 

.     Sand... 

Gravel . 


28,510 

50 
1,120 
6,422 

8,902 
11,407 
5.042 

428 
1,508 

54,708 
7,050 
00.870 
79.150 
10,880 


5.W,484 
465, 618 

59.365 
17,  714 

141,  oas 

34.430 

27,  180 

4,880 

77 

107, 373 


«0.12 

.75 

L75 

8.10 

4.18 
5.57 
LOO 

1.10 
1.40 

47.00 
60.00 
44.00 
19.50 
.017 


80.00 
19.50 

28.00 
1.07 
.017 
.16 
.15 
.15 
4.32 


$148.00 

8,421.20 

37.50 

1,960.00 

14.064.18 

16.310.86 
63,586.00 
5,042.00 

46S.80 
2,230.20 

2,575.51 

477.00 

2,669.48 

1,543.43 

180.54 


15,914.52 
0,079.55 

1,662.22 

18,953.98 

2,397.65 

5, 508. 80 

4,077.00 

732.00 

332.64 


16.00       1,717.07 


62.85 

2.85 

2.85 

.80 

7.00 
9.00 
2.00 

LOO 
LOO 


60.00 

40.00 

25.00 

.021 


40.00 
25lOO 

40.00 
2.00 
.024 
.10 
.10 
.10 

10.00 

50.00 


$L0O 

8L8S8.60 

142.60 

8,192.00 

1.026.60 

27,314.00 

102,668.00 

U.  884. 00 

428.00 
1,508.00 

8,287.88 

477.00 

2,426.80 

1,978.75 

266.50 


21,219.86 
11,640.45 

2,874.60 
35,428.00 
8,526.95 
8,448.00 
2,718.00 
488.00 
770.00 

5,868.65 


00.40 
.80 
L75 
.85 

4.64 

6.74 
L25 

LOO 
LOO 

60.00 
50.00 
24.00 
18.00 


24.40 

17.75 

2L60 
L14 

:S» 

.28 

.28 

10.00 

24.00 


«1.80 

11. 604. 00 

40.00 

1,960.00 

2,247.70 

18. 105.28 

76,888.18 

7,427.80 

803.70 
1,503.00 

2,780.00 

397.50 

L456.Q6 

1,424.70 

8TL70 


1X048.81 
8.204.72 

1,276185 
20,103.06 
4,936.38 
8,607.50 
6.25L40 
1,122.40 
770.00 

2.576.95 


» ot  United  States  plant 


.175,932.02 
500.00 


325,804.54 
3,010.50 


108.796.66 
600.00 


Poor 

Excellent . 


Fair.. 
Good. 


Poor. 
Excellent. 


Material!. 


Qnan  ti- 
des. 


No.4.— McArthur 

Bros.'  Co., 

Chicago,  HI. 


Rate. 


Amount. 


No.6.— ThoT.A- 
Gillespie  Co., 
Pittsburg,  Pa. 


Rate    Amount. 


No.7.— Wra.B. 
Rodgers,  Pitts- 
burg, Pa. 


Bate.  Amount 


For  lock  and  obubnenL 


Grubbing  and  clearing 

Excavation: 

Earth cubic  yards. 

Hardpaa do... 

Bock do... 

Embankment do... 

Concrete: 

Natural  cement do... 

Portland  cement do. . . 

Stone  filling  in  cribs do... 

Stone  Mving— 

Oicribs square  yards. 

Of  river  bank do... 

White  oak— 

In  gates feetB.M. 

Quoins  and  sUls do... 

Cribs,abntment,  and  spars .  do . . . 

Hemlock  in  cribs do... 

Driftbolta  in  cribs pounds. 


28,510 

50 

1,120 

6,422 

8,002 
11, 407 
5,942 

423 
1,593 

54,798 
7,950 
60, 070 
70,150 
10.620 


$0.60 
1.00 
6.00 
.60  ' 

5.50 
6. 50 
L30 

I 

L50 
L50 

75.00  I 
85.00  I 
3L00 
22.00  I 
.04  I 


$1,200.00 

17, 106. 00 

50.00 

6, 720. 00 

3,853.20 

21.461.00 
74, 145. 50 
7,724.60 

634. 5U 
2, 389. 50 

4, 109. 85 

675. 75 

1, 880. 77 

1, 741. 30 

424.80 


00.50 

L25 

L50 

.35 

6.00 
7.50 
L75 

2.00 
2.00 

66.00 
66.00 
40.00 
25.00 
.02* 


$100.00 

14,255.00 

62.50 

1,680.00 

2,247.70 

23,412.00 
85. 552. 50 
10.308.50 

846.00 
3,186.00 

3,616.67 

524.70  ! 
2,426.80  I 
L078.75 
265.50  I 


$0.65 
.00 
L85 
.45 

4.75 
5.70 
2.40 

L40 
L4e 

39.00 
39.00 
3L90 
22.00 
.010 


$100.00 

18,531.60 

45.00 

1.512.00 

2,889.90 

18,534.50 
66.044.53 
14,260.80 

690.27 
2,878.57 

2,137.12 

810.05 

1,935.37 

1,812.54 

20L78 
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Jhstraot  of  propoBoU  far  huUding  looks  and  dams  Hos.  t  (Six  MiU  Island)  and  8 
(SpringdaU)  in  the  Allegheny  Biver,  eto^^Oontmntd, 

LOCK  KO.  8M>mtiiiiMd. 


Materials. 


Qnanti- 


No.  4 .  — Mc  Arthur 

Hroa.'  Co., 

Chicago,  111. 


Rato.    Amount. 


No.«.— TheT.A. 
Gillespie  Co., 
Pittsburg,  Pa. 


Kate.    Amount. 


No.  7.— Wm.  B. 
Rodgera,  Pitta- 
burg,  Pa. 


Bate. 


Amount. 


Far  dam. 

Whlte-oak  timber feetB.M.. 

Hemlock  timber do.. 

White-oak  sheeting  on  back  of  dam, 

feetB.M 

Biprap  RtODA  filling oubic  yards . . 

Dnftbolts pounds.. 

Dredging  foundation...  cubic  yards.. 

Bofllfingfordam do.. 

Backing  of  dam do.. 

HemlooK  piles,  in  place 

Hemlock  sheeting  and  scantling  in 

foundation feetB.M.. 


Total.. 
To  pay  for  ni 
Samples: 

Sand.... 

Qravel.. 


$530,484 
465, 618 

59, 365 
17, 714 
141,038 
34,430 
27,180 
4,880 
77 

107,878 


$32.00 
24.00 

42.00 
L40 
.04 
.20 
.20 
.80 
8.00 

60.00 


$16,076.49 
11,174.83 

2,498.83 
24.700.60 
6, 641. 52 
6,886.00 
5,436.00 
1,464.00 
616.00 

6,868.66 


$56.00  $29,176.62 


35.00 

45.00 
2.00 
.021 
.20 
.15 
.90 

12.00 

40.00 


16,296.68 

2,671.48 
85,428.00 
3,525.95 
6,886.00 
4,077.00 
1,464.00 
924.00 

4,294.92 


$36.60 
26.50 

86.60 
2.40 
.019 
.29 
.29 
.43 
8.10 

81.90 


$19,862.67 
12,838.88 

2.166.82 
42,513.60 
2,679.72 
9,984.70 
7,882.20 
2,098.40 
628.70 


8,426.! 


» of  United  States  plant. 


224,972.19 
1,600.00 


.265,297.17 
.1        500.00 


284,396.82 
1,000.00 


Good 

Bxoellent . 


Good 

Excellent . 


Good. 
Da 


Materials. 


Quanti- 
ties. 


No.  8 Jas.  Mo- 

Carron,  Phila- 
delphia, Pa. 


Bate.    Amount. 


No.  10.— Jacob 
Friday  A  Sons, 
Pittsburg,  Pa. 


No.  12.— McLean, 
Kanfhian  A  Co., 
Pittsburg,  Pa., 
New  York,  N.Y. 


Bate.    Amount. 


Bate.   Amount. 


For  lock  and  abutment. 


Grubbin|f  and  clearing 

Excavation: 

Earth oubic  yards.. 

Hud  pan do — 

XCOCK     .••••* ..a... •..••....  .flO-  •• ' 

Embankment do — 

Concrete : 

Natural  cement do.... 

Portland  oemeut do — 

Stone  filling  in  cribs do — 

Stone  paving— 

Of  cribs square  yards.. 

Of  river  bank do.... 

White  oak— 

In  gates feetB.M.. 

Quoins  and  sills do — 

Cribs,  abutroont,  and  spars. do. . . . 

Hemlock  in  cribs do — 

Driftbolts in  cribs pounds.. 

For  dam. 

White-oak  timber feet  B.  M. . 

Hemlock  timber do... 

White  oak  sheeting  on  back  of  dam, 

feetB.M 

Biprap  stone  filling cubic  yards. . 

Dnftbolts pounds.. 

Dredging  foundation  ...cubic yards.. 

BeflUing  for  dam do 

Backing  of  dam do. . . . 

Hemlock  piles,  in  place 

Hemlock  sheeting  and  scantling  in 

foundation feet  B.M. 


Total- 
To  pav  for  1 
anplea 


28.610 

50 

l.lL'O 

6,422 

8,002 
11,407 
6,942 

423 
1,693 

64,798 
7,950 
60,670 
79, 160 
10,620 


630,484 
465,618 

59,366 
17.714 
141.038 
34,430 
27,180 
4,880 
77 

107,873 


$0.16 
.20 
3.00 
.16 

3.59 
5.74 
1.69 

8.00 
8.00 

40.00 
40.00 
35.00 
23.00 
.02* 


85.00 
23.00 

35.50 
1.59 
.02i 
.26 
.16 
.15 
4.00 

23.00 


$260.00 

4,276.50 

10.00 

8,360.00 

963.30 

14,008.18 
65, 476. 18 
9,447.78 

1,269.00 
4,779.00 

2, 191. 92 

318.00 

2,123.45 

1.820.45 

238.96 


18,666.94 
10,700.21 

2.1U7.46 
28,165.26 
8, 173. 86 
8,607.60 
4,077.00 
732.00 
808.00 

2,469.58 


$0.60 

1.00 

2.00 

.60 

6.00 
8.00 
2.00 

2.25 
2.26 

100.00 
100.00 
30.00 
20.00 
.04 


80.00 
20.00 

38.00 
2.00 
.04 
.50 
.30 
.30 

10.00 


$200.00 

14,255.00 

50.00 

2,240.00 

8,211.00 

23,412.00 
91, 256. 00 
11,884.00 

95L76 
8,684.26 

5, 479. 80 

705.00 

1, 820. 10 

1,683.00 

424.80 


16,914.62 
0,812.86 

2,255.87 
85,428.00 

5,641.52 
17.215.00 

8,154.00 

1.464.00 
770.00 


80.00      8.22L10 


$0.26 
.40 
1.00 


4.66 
6.45 
2.20 

2.00 
2.00 

60.00 
50.00 
28.00 
22.00 
.021 


28.00 
22.00 

86.00 
2.20 
.021 
.80 
.80 
.80 
&00 

40.00 


$50.00 

7,127.60 

20.00 

1, 120. 00 

1,284.40 

18,183.32 
73, 675. 16 
13,072.40 

846.00 
8,186.00 

2,789.00 

397.50 

1,698.76 

1,741.80 

266.60 


14,858.66 
10,243.60 

2,077.78 
38,970.80 

8,525.95 
10,829.00 

8,164.00 

1,464.00 
462.00 

4,294.92 


Samples: 
Sand... 
Gravel. 


B  of  United  States  plant 


.189,449.02 
.1    1.000.00 


.260,523.16 
.|    2,000.00 


219,683.88 
8,600.00 


Poor 

No  sample. 


jNosamplea. 


/Good. 
VExcellsni. 
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2438      REPORT  OF  THE  CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

Ah9tnua  •/  j^opoutU  far  building  UeU  and  dam$  N09,  t  {Six  Mile  I$Uutd) 
{£fpringdaU)  in  the  AUegheny  Bioer,  elo.— Oontinued. 

LOCK  iro.  a-ooD«i]iii6d. 


MateriaU. 


Qnuti- 
tiM. 


No.  18.— HuUnn 
Bros..  Pi  ttobnig.Pa 


Bate.      Amonnt. 


No.  14.— KMlinc  ft 

Bidge,  Pittoburg. 

Pa. 


Bate.      Amount. 


For  lock  and  ahutmetU. 


Orubbing  andolearing 

Sxcavation: 

Earth cubic  yards. 

Hardpan do... 

Bock do... 

Anbankment do... 

Concrete: 

Natural  eement do... 

Portland  eement do... 

Stone  Ailing  in  cribs do... 

""  >ne  paving— 

Oioribs sqnare  yards. 

Of  river  bank do... 

White  oak— 

Ingatee feetB.M. 

8noins  and  sills do... 
ribs,  lAntment,  and  spars do... 

Hemlock  in  cribs do... 

Driftbolta  in  oribs pounds. 

For  dam. 

White-oak  timber feet  B.M. 

Hemlock  timber do... 

White-oak  sheeting  on  back  of  dam do. . . 

Biprap  stone  filling cubic  yards. 

Dnftbolts. pounds. 

Dredging,  foundation cubic  yards. 

Befiliingfordam do... 

Backing  of  dwDot do... 

Hemlock  piles,  in  place 

Hemlock  sheeting  and  scantling  in  foundation, 
feetB.H 7. 


28,610 

60 

1,120 

0,422 

3,902 
11,407 
6,M2 

423 
1,503 

54,798 
7,950 
60,870 
70,150 
10,820 


530,484 

465,618 

59,366 

17, 714 

141,038 

84,430 

27,180 

4.880 

77 

107,373 


Total. 


To  pav  for  use  of  United  States  plant. . 
Samples: 

Sand 

Gravel 


$0.66 

1.35 

1.66 

.66 

6.05 
7.45 
1.65 

2.75 
2.80 

65.00 
65.00 
40.00 
28.00 
.08 


47.00 

30.00 

52.00 

2.00 

.08 

.28 

.28 

.40 

5.00 

64.00 


$600.00 

18,816.60 

67.50 

1,848.00 

4,174.30 

19,706.10 
84,982.15 
9,804.80 

1,162.26 
3,663.80 

8,66L87 

516.75 

2,426.80 

2,216.20 

818.60 


24,982.76 
13.968.64 
8,086.98 
35,428.00 
4.231.14 
9,640.40 
7,610.40 
1,962.00 
386.00 

5,798.14 


$0.40 

1.00 

2.60 

.75 

6.00 
&50 
2.50 

L60 
1.60 

70.00 
46.00 
85.00 
20.00 
.04 


85.00 

26.00 

26.00 

2.60 

.04 

.85 

.86 

.85 

10.00 

16.00 


260,798.67 
1,460.00 


9100.00 

11,404.60 

60.00 

2,800.00 

4,816.50 

23,412.00 
96,959.50 
14,865.00 

634.50 
2,380.50 

8,835.86 

857.75 

2.123.45 

1,583.00 

424.80 


18,6416.94 
11,640.46 

1,484.13 
44,285.00 

5,641.52 
12, 06a  50 

9,513.00 

1,708.00 
77a  00 

1,610.60 


273,016.00 


Excellent . 
Fair 


Good. 
Poor. 


LOCKS  AND  DAMS  2  AND  8-ONB  PBOPOSAL. 


HateriaL 


Quanti- 


N0.6.— TheT.A. 
Gillespie  Co., 
Pittsburg.  Pa. 


Bate.    Amount 


No.  9.- Michael 

J.  Fenton, 
New  York,  N. Y. 


Bate.     Amount. 


Nell— Held- 
maler  &  Nea, 
Chicago,  Dl. 


Bate.    Amount 


For  loeki  and  aUnOmtnU. 


Grubbing  and  clearing 

Exoavatfon: 

Earth cubic  yards., 

Hardpan do... 

Book do..., 

Embankment do... 

Concrete: 

Natural  cement do..., 

Portland  oenumt do.... 

Stone  filling  in  i- ribs do. . . 


Stone  paving— 
3f  cribs.... 


.sqnare  yards.. 
do... 


Of  river  bank. 
White  oak— 

Ingatee feetB.M.. 

Quoins  and  sills do... 

Cribs,    abntmeuts,  and  spars, 

ftetB.M 

Hemlock  in  cribs feetB.M.. 

Driftbolts  in  cribs pounds.. 


34,876 

100 

8,003i 

79,486 

7,265 
23,748 
10,005 

791 
8,485 

109,596 
15,900 

142,686 
192, 916 
25,220 


$0.60 
1.26 
1.50 
0.35 


$100.00 

17,438.00 

125.00 

4.605.25 

27, 820. 10 


6.00  43,690.00 
7.60  178,110.00 
1.75     17,608.75 

2.00  i  1,582.00 
2.00     16,970.00 


66.00 
66.00 


7,233.84 
1,049.40 


40.00      5,707.44 

26.00      4.822.90 

.02|        680.60 


$0.60 

1.00 

4.00 

.25 

6.00 
8.25 
2.75 

2.76 
1.60 

60.00 
120.00 

40.00 

20.00 

.03 


$17,488.00 

100.00 

12,014.00 

19,871.60 

86,825.00 
106,921.00 
27,518.76 

2,176.25 
12,727.60 

6,675.76 
1,908.00 

6,707.44 

8,858.82 

766.60 


$0.45 

.90 

1.10 

.80 

8.76 

6.80 

.96 

8.05 
2.60 

84.50 
42.50 

24.00 

16.75 

.08 


$100.00 

15,694.20 

90.00 

8,803.85 

28,845.80 

27,248.75 

149.612.40 

9,504.75 

2,412.66 
21.212.60 

8,78L06 
676.75 

S,4S4.46 

8,281.84 

766^60 
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Ah9traet  tf  prapotaU  for  huilding  loek9  and  dam$  Not.  t  (Six  Mite  Island)  and  3 
(Springdale)  in  the  Allegheny  River,  eie. — Continued. 

LOCKS  Ain)  DAMS  2  AJn>  8-ONB  PBOPOSAL-Continaod. 


MtttoriaL 

Qnanti- 
Ues. 

Ko.6.— TheT.A. 
Gillespie  Co., 
Pittsbarg,Pa. 

Ko.O.--Miobael 

J.  Fenton, 
New  York,  N.T. 

No.ll.-Held- 
maior  &  Ken, 
Chicago,  m. 

Bate. 

Amount. 

Rate. 

Amonnl 

Bate. 

▲mount. 

White  oak  timber feetB.M.. 

Homlook  timber do.... 

Wbite-oak  sheeting  on  back  of  dam 
feetR  K 

1,818,484 
1,124,318 

133,465 
80,834 

317, 138 

88,730 

60.080 

10.880 

172 

266,517 

$55.00 
85.00 

45.00 
2.00 

.15 

.80 

12.00 

40.00 

172.341.02  135.00  $45,071.04 
88.851.18     25.00    28,107.05 

6,005.08     40.00      5,838.60 
78,668.00      2.00     70.668.00 
7,828.45        .03       8.514.14 
17,746.00        .25     22,182.50 
8,147.00        .15      8,147.00 
3,284.00        .15       1,647.00 
2,064.00       8.00          516.00 

10,000.68     22.00      5,868.87 

$26.00 
10.75 

27.00 
.00 
.03 
.18 

18.00 
45.00 

$82,837.10 
18,838.33 

3,603.56 

Riprap  atone  fllUnff. . .  .enbic  yards. . 
Drtftbolta pounds.. 

KeflUlngrordam ..do.... 

Backing  of  dam do 

Hemlock  piles,  in  place 

35,860.60 
0.514.14 

15,071.40 
7,622.50 
2,186.00 
8,006.00 

Hemlock  sheeiftng'^and  seantiingin 
foundation feet  B.M.. 

11,888.27 

Total 

575,280.40 
1       500.00 

|550,848.62 

>4IM.405.01 

To  pav  for  nae  of  United  States  plant. 
*^£iSd 

1.000.00 

Good 
Excel 

JNo  samples 

/Poor. 

OiATel 

lent 

\Fair. 

SUMMARY  OF  ITEMIZED  ABSTBACT. 


Ko.8. 


Ko.8. 


Looks  and 

dams  Nos. 

2  and  3  (one 

proposal) 


Samples. 


Sand. 


Gravel. 


Sloan,  McHyain  ft  Ott  Bros.,  AUe- 


lA'HS'* 


Hoag,  Jr.,  Pittsbnrg,  Pa 

C.  L  McDonald,  PltUburg.  Pa 

MoArthnr  Brothers  Co.,  Chicago, 
HI .....V^.l 

The  Bamett  &,  Beoord  Co..  Minne- 
apoUs,MiBn 

The  T.  A.  Gillespie  Co.,  Pittsburg. 
Pa 

Wm.  B.  Bodgera.  Pittsburg.  Pa ... . 

Jas.  McCsRon,  Philadelphia,  Pa . . . 

Michael  J.  Fenton,  New  York,  N.  Y 

Jacob  Frida/  ftSons,  Pittsbnrg,  Pa 

Heldmaier  A  Nea,  Chioago,  111. 

McLean,  Kauftnan  &  Co.,  Pitts- 
bnrg, Pa.,  and  New  York,  N.  Y  . . 

HuliDgs  Bros..  Pittsburg,  Pa 

Keeling  4b  Bldge,  Pittsburg.  Pa. . . . 


$220,402.68 
341,488.57 
248,201.01 

283,687.61 

474,215.48 

320,102.82 
203.821.02 
245,230.28 


$175,832.02 
825,804.54 
103,788.66 

224.878.18 


Poor., 
Fair.. 
Poor.. 

Good. 

Poor.. 


255,207.17 
234.806.82 
188.448.02 


$575,200.48 


342.682.47 


280,523.10 


550.848.02 


406.405.81 


Good.. 
....do. 
Poor... 
Nosamjile 

do  . 

Poor... 


272.460.28 
548,000.50 
845,808.20 


218,683.88 
380,708.67 
278.016.00 


Good.... 
Excellent. 
Good 


Excellent. 

Good. 

Excellent. 

Do. 

Do. 

Do. 
Good. 
No  sample. 

Do. 

Da 
Fair. 

Excellent 

Fair. 

Poor. 


NoTB.— Samples  rated  according  to  quality  as  poor.  fair,  good  or  excellent,  for  comparison. 

Contract  in  force. 


No. 

Name  of  contractor. 

For. 

DaUof 

Beginning 
work. 

Expiration. 

1 

Atlas  Cfim«iit Co  ......... 

Maj  15.1886 

May  15.1886 

Sept.  25. 1886 

OOMMEROIAL  8TATI8TIG8. 


The  reports  of  the  riyor's  oommeroe  for  the  laat  calendar  year  show  it  to  bo  abont 
2ylS8,000  torn,  and  that  the  part  above  Pittebnric  Harbor  has  increased  23  i>er  cent, 
and  the  part  within  Pittsbnrg  Harbor,  78 per  oent  since  1882.  For  fnll  statement  of 
statisticSy  see  report  npon  improyement  of  Allegheny  Blyer. 
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APPENDIX  BE. 


IMPROVEMENT  OP  FALLS  OP  THE  OHIO  RIVER,  OF  WABASH  RIVER, 
INDIANA  AND  ILLINOIS,  OF  WHITE  RIVER,  INDIANA,  AND  OP  CERTAIN 
RIVERS  IN  KENTUCKY. 


BEPORT  OF  CAPT.  J.  G.  WABREN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1897,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMFROVSMENT8. 


1.  Pallfi  of  the  Ohio  Riyer  at  Louis- 

Tille,  Kentucky. 

2.  Operating  and  care  of  Louisyille  and 

Portland  Canal,  Kentucky. 

3.  Wabash  River,  Indiana  and  Illinois. 

4.  Operating  and  care  of  lock  and  dam 

at  Grand  Rapids,  Wabash  Riyer. 

5.  White  Riyer,  Indiana. 

6.  Tradewater  Riyer,  Kentucky. 


7.  Lock  No.  2,  Green  Riyer,  at  Rumsey, 

Kentucky. 

8.  Green  Riyer,  aboye  month  of  Big 

Barren  Riyer,  Kentucky. 

9.  Operating  and  care  of  locks  and  dams 

on  Green  and  Barren  riyers,  Ken- 
tucky. 
10.  Rough  Riyer,  Kentucky. 


XXAMINATTON. 

11.  Tread  water  (Tradewater)  Riyer,  Kentucky. 

8URY1BT8. 

12.  White  Riyer,  Indiana.  |  13.  Green  Riyer,  Kentucky. 


XJnitbd  States  Engineer  Office, 

Louisvillej  Ky.j  July  21^  1897. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  under  my  charge  at  the  close  of  the  fiscal  year  ending  June 
30, 1897.  s 

•  •••••• 

Yery  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Oaptainj  Carps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


E  E  z. 

IMPROVEMENT  OP  FALLS  OP  OHIO  RIVER  AT  LOUISVILLE,  KENTUCKY. 

Operations  on  this  work  were  suspended  throughout  the  year,  with 
the  exception  of  office  work  and  caring  for  property,  until  June  10, 1896, 
when  a  small  force  was  set  to  work  repairing  breaks  in  the  guiding 
dike  at  the  easterly  end  of  the  Louisville  and  Portland  Oanal.  Kepairs 
to  one  of  the  openings  101  feet  long  were  completed  June  16, 1897,  and 
another,  152  feet  long,  was  completed,  excepting  the  top  ties  and  par- 
tial stone  filling,  June  23,  1897,  on  which  date  the  water  reached  a 
stage  too  high  for  further  work  and  remained  so  until  the  end  of  the 
fiscal  year. 
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The  Bundiy  civil  act  of  July  4, 1897,  contains  the  following  item: 

Improving  FalU  of  Ohio  River  at  Louisville.  Kentucky :  For  oontinning  improw- 
ment,  including  Indiana  Chute  FaUs,  three  nnndred  and  fiity  thousand  doUazs: 
Provided,  That  the  Secretary  of  War  may  carry  to  completion  the  pieeent  project  of 
improving  the  Falls  of  the  Ohio  River  and  Indiana  Chute  FaUs,  Ohio  RiveTy  by  eon- 
tract,  as  provided  in  the  ''Act  making  appropriations  for  the  construction,  repair,  and 
preservation  of  certain  public  works  on  rivers  and  harbors,  and  for  other  pnrpMes,* 
which  became  a  law  June  third,  eighteen  hundred  and  ninety-six;  or  the  necessaij 
materials  may  be  purchased  and  the  work  done  otherwise  than  by  oontracly  in  his 
discretion,  if  more  economical  and  advantageous  to  the  United  States. 

A  plan  for  the  application  of  these  fnnds  under  the  approved  pro- 
jects has  been  submitted,  but  has  not  yet  received  definite  approv^. 

Inasmuch  as  the  funds  now  available  are  applicable  to  work  under 
both  the  project  for  improvement  at  the  head  of  the  Louisville  and 
Portland  Canal  and  that  for  the  improvement  of  Indiana  Chute  chan- 
nel, and  as  both  projects  have  the  same  general  effect,  namely,  the 
improvement  of  the  Falls  of  the  Ohio,  it  was  recommended,  under  date 
of  June  24,  1897,  that  the  rendition  of  separate  money  st-atements, 
reports,  and  statements  of  outstanding  liabilities  be  discontinued  and 
that  a  single  report  combining  all  the  elements  of  the  two  reports  be 
hereafter  submitted.  This  recommendation  was  approved  by  the  Chief 
of  Egineers,  United  States  Army,  under  date  of  June  28, 1897,  B.  D. 
file  mark  2160& 

Following  is  the  statement  of  expenditures,  balances,  etc.,  to  the 
close  of  the  fiscal  year,  and  which  are  combined  with  those  pertaining 
to  Indiana  Chute  to  make  tlie  regular  money  statement  given  at  the 
end  of  report  concerning  Indiana  Chute: 

July  1, 1896,  balance  unexpended $11,617.81 

June  30, 1897,  amount  expeuded  during  fiscal  year 2, 729. 04 

July  1, 1897,  balance  unexpended : 8,688.77 

July  1, 1897,  outstanding  liabUitiee 561.02 

July  1, 1897,  balance  available 8,637.75 

Amount  (estimated)  required  for  completion  of  proj  act ISO,  008. 69 

Full  report  of  project  for  this  work  will  be  found  on  page  2221, 
Beport  of  Chief  of  Engineers,  United  States  Army,  for  fiscal  year 
ending  June  30, 1896. 

IMPBOYEMENI?  OF  INDIANA  OHUTE,  FALLS  OF  THE  OHIO  BIYEB. 

No  operations  were  in  progress  during  the  year  on  account  of  lack 
of  funds.  Expenditures  during  the  year  were  for  care  of  property  and 
office  expenses. 

For  full  report  of  project  for  this  work,  see  page  2224,  Report  of  Chief 
of  Engineers,  United  States  Army,  for  fiscal  year  ending  June  30, 189C. 

The  combination  of  future  reports  concerning  this  work  with  that  for 
improvements  at  the  head  of  the  Louisville  and  Portland  Canal  is 
referred  to  in  report  for  improvement  of  the  Falls  of  Ohio  River  at 
Louisville,  Ky.,  and  following  is  a  statement  of  amounts  of  balances, 
liabilities,  etc.,  combined  with  the  statement  given  under  the  latter 
heading  to  make  up  the  money  statement  at  the  end  of  this  report  : 

July  1, 1896,  balance  unexpended $1,601.52 

June  30, 1897,  amount  expended  during  fiscal  year 1, 254. 18 

July  1,1897,  balance  unexpended 347.S9 

July  1, 1897,  outstanding  liabilities 1U.96 

July  1,1897,  balance  available 232.43 

Amount  (estimated)  required  for  completion  of  existing  project Ill,  988.71 
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M(mey  statement. 

July  ly  1896,  balance  anexpended $13,219.88 

Amoant  appropriated  by  sundry  cItII  act  approved  June  4, 1897 850, 000. 00 

863,219.38 
June  80, 1897|  amonnt  expended  daring  fiscal  year 8,983. 17 

Jnly  1, 1897,  balance  nnexpended 869,236.16 

July  1, 1897,  oatBtandhig  liabilities 666.98 

July  1, 1897,  balance  available 858,570.18 

(Amonnt  (estimated)  reqnired  for  completion  of  existing  project 241, 947. 60 
Amonnttbat  can  be  profitably  expended  in  fiscal  vear  endiuff  Jane30, 1890  241, 947. 60 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Note. — The  amounts  in  the  foreeoing  statement  are  the  sums  of  similar  items 
mentioned  in  the  two  reports  preceding,  together  with  the  amonnt  appropriated  by 
the  sundry  oivil  act  of  June  4, 1897. 


AlloimenUfor  Indiana  Chute  from  appropriaUone  far  improving  Ohio  River. 

July  14,  1880 $10,000.00 

March  3, 1881 60,000.00 

August  2,  1882 : 35,000.00 

Julys,  1884 10,000.00 

Augusts,  1886 20,000.00 

August  11, 1888 15,000.00 

Total 140,000.00 

Appropriations  for  work  on  Indiana  Chute, 

September  19,  1890 $25,000.00 

July  13, 1892 85,000.00 

August  17,  1894  .\ 20,000.00 

Total 80,000.00 

Appropriations  for  improffing  Falle  of  Ohio  Biver,  at  Louisville,  Ky,    (Mnlargement  at 
head  of  canal  and  of  hasin  at  locks,) 

Julys,  1884 $300,000.00 

August  5,  1886 160,000.00 

August  11,  1888 160,000.00 

September  19,  181)0 60,000.00 

July  13,  1892 60,000.00 

August  17,  1894 60,000.00 

,   Total 780,000.00 

Appropriations  for  improving  the  Falls  of  Ohio  Biver  and  Indiana  Chute  Falls,  Ohio 

Biver, 

June3,  1896 $10,000.00 

June4, 1897 86O,C0O.0O 

Total 360,000.00 

For  commercial  statistics  see  report  for  operating  and  care  of  LonisviUe  and 
Portland  CanaL 


Digitized  by 


Google 


2444      BEPOBT  OF   THE   GHIBF  OF  EMGINEEBSy  U.  8.  ARMY. 

E  E  2. 

OPERATING  AND  CARE  OP  LOUISVILLE  AND  PORTLAND  CANAL, 

KENTUCKY. 

l!he  project  and  estimate  for  operations  connected  with  this  canal 
during  the  fiscal  year  ending  June  30, 1897,  contained  the  following 
items: 

Regular  force $89,600.00 

Extra  labor 6,000.00 

General  repairs 6, 500. 00 

MiscellaneonB,  fhel,  oil,  otc 8,000.00 

Excavating  channel  below  locks 3,626.36 

Completing  new  lower  gates,  new  loclcs 4,823.43 

Completing  new  upper  gates,  new  locks 2, 481. 85 

Retaining  wall,  dry  dock 14,432.65 

Retaining  wall  to  replace  rubble  wall 11,658.30 

Retaining  wall  in  front  of  unprotected  bank 30,856.09 

Automatic  ffates,  old  locks 7,936.98 

New  gates  for  dry  dock 6,000.00 

Contingencies 6,000.00 

Total 145,915.56 

The  first  four  items  provide  for  regular  employees  for  operating  the 
locks,  the  towboat  and  dredge  crews,  the  shop  employees,  and  the  ordi- 
nary miscellaneous  repairs  and  supplies.  The  remaining  items  provide 
for  repairs  of  a  definite  character  and  of  sufficient  magnitude  to  be 
considered  separately. 

OBDINABY  DAILY  OPERATIONS. 

During  the  year  the  canal  was  open  to  navigation  three  hundred  and 
three  days  and  closed  on  account  of  ice  and  high  water  sixty-two. days, 
divided  as  follows:  On  account  of  ice  during  January  and  February, 
1897,  twelve  days;  on  account  of  high  water  during  July  and  August, 
1896,  and  February  and  March,  1897,  fifty  days.  The  highest  stage  of 
water  during  the  year  occurred  February  28, 1897,  when  the  lower  canal 
gauge  read  61  feet  and  the  upper  gauge  35.3  feet  The  lowest  reading 
on  the  same  gauges  was  5  feet  and  3.3  feet,  respectively. 

In  addition  to  the  usual  work  of  passing  boats  through  the  locks, 
the  lock  hands  grouted  the  stone  revetment  on  both  sides  of  the  locks 
between  the  lower  and  middle  engine  houses,  to  prevent  weeds,  grass, 
etCj  growing  between  the  stones  and  also  to  protect  the  gravel  backing 
during  high  stages  of  water;  assisted  in  the  erection  of  the  new  gates; 
cleared  the  walls  of  mud  deposit  left  by  high  water — ^in  one  instance  this 
deposit  ranged  from  4  to  6  feet  in  depth — and  made  or  aided  in  such  ordi- 
nary repairs  and  police  work  as  from  time  to  time  became  necessary  to 
maintain  the  locks  and  immediate  vicinity  in  good  condition.  The  tow- 
boat  and  dredges  were  employed  in  keeping  the  canal  free  from  mad, 
drift,  and  other  matter  brought  into  it  by  high  water;  besides  towing 
the  mud  scows  to  and  from  the  dredges,  the  towboat  handled  the 
barges,  derrick  boats,  etc.,  used  in  the  construction  work  hereinafter 
described.  She  also  towed  the  U.  S.  snag  boat  Osseo  frt)m  the  mouth 
of  the  Wabash  Biver  to  the  canal  dry  dock  for  repairs  and  conversion 
into  a  snag  scow.    Continual  work  with  the  dredges  has  been  neces- 
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sary  whenever  the  stage  of  water  wonld  permit    The  total  quantity  of 
dredging  done  daring  the  year  is  exhibited  by  the  following  statement: 

Cablo  yards. 

Mud  lemoyed  from  caoal  &nd  towed  in  scows  to  damping  place 90, 313 

Mnd  dredged  and  placed  behind  retaining  wall,  north  side  of  canal 600 

Sand  and  grayel  for  constraction  purposes  dredged  from  river  at  Twelve-Mile 
Island  and  to  canal  in  barges 535 

Total 91,348 

EXTRA  LABOR. 

Expenditures  under  this  heading  were  for  fencing  placed  on  the  prop- 
erty line  from  Thirty-first  street  to  Thirty-third  street  and  the  river; 
breaking  up  and  removing  iron  from  off  upper  guard  gates;  new  locks; 
removal  of  wrecked  coal  boat  and  coal  from  lower  chamber  of  locks; 
gradingembankmeutsatbridgeover  old  locks;  care  of  hedges;  plant- 
ing trees  on  grounds,  south  side  of  locks,  and  at  other  points  on  the 
canal  grounds. 

GENERAL  REPAIRS. 

Work  under  this  heading  consisted  in  replacing  the  old  check  posts 
along  the  south  canal  bank  with  new  ones;  repairing  washouts  in  the 
slopes  caused  by  heavy  rains;  repointing  masonry  at  Twenty  eighth 
Street  Bridge;  resurfacing  roadway  to  dry  dock  with  broken  stone  and 
screenings;  repairs  to  wire  fence  at  Eighteenth  Street  Bridge;  repair- 
ing bridges  over  new  and  old  locks;  repainting  water  gauges;  repair- 
ing and  repainting  towboat  Major  Mackenzie^  replacing  worn  out 
frictions  on  engines  at  locks;  making  new  wheel  arms  and  fenders  for 
towboat;  replacing  broken  shaft  on  dredge;  making  new  cams  and 
lifters  for  towboat  engine;  rebuilding  two  piers  under  coal  bin;  repair- 
ing dredge  dipper  and  placing  new  lip  on  same;  repairing  roofs  of  lock- 
engine  houses  damaged  by  high  water  and  making  and  placing  hold- 
down  bolts  to  prevent  frirther  damage  to  same,  and  all  minor  repairs 
to  the  boats,  buildings,  and  working  plant  that  became  necessary  fi^om 
time  to  time  to  maintain  them  in  good  condition. 

laSOELLANEOUS,  FUEL,  OIL,  ETO. 

The  expenditures  under  this  heading  were  for  coal,  lubricants,  clean- 
ing material,  fittings,  and  such  other  miscellaneous  articles  as  were 
from  time  to  time  found  necessary  for  minor  repairs  and  maintenance 
of  plant. 

EXOAYATINO  CHANNEL  BELOW  LOOKS. 

On  account  of  the  continued  unfavorable  stage  of  water  throughout 
the  year,  and  the  fact  that  the  plant  on  hand  could  not  be  spared  from 
other  work  in  progress,  nothing  was  done  under  this  heading,  and  for 
the  latter  reason  nothing  is  contemplated  during  the  next  fiscal  year. 
The  item  for  this  work  has  therefore  been  omitted  frrom  the  estimate. 

OOMPLETINO  NEW  LOWER  OATBS,  NEW  LOOK. 

These  gates  were  built  of  yellow-pine  lumber  by  hired  labor.  The 
work  of  assembling  the  first  leaf  was  commenced  in  September  and 
completed  in  November^  1896;  the  second  leaf  was  commenced  in 
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Kovember  and  oompletod  in  December,  1896.  The  north  leaf  of  the  old 
gates  was  thrown  down  at  11  a.  m.,  May  21, 1807,  and  as  the  spaces 
between  the  bottom  arms  were  filled  with  mud,  immediately  sank  to 
the  bottom  of  the  lock.  This  caused  slight  delay  in  erecting  the  new 
leaf,  but  it  was  raised  into  its  place  and  made  ready  for  operation  at 
7.dO  p.  m.,  on  the  date  of  removal  of  old  lea£  On  account  of  the  high 
water  and  the  apparent  safety  of  the  old  south  leaf,  the  erection  of  the 
new  south  lea^  has  been  deferred  until  the  next  fiscal  year.  Its  erection 
in  place  will  be  accomplished  by  the  regular  lock  force  and  no  addi- 
tional expense  incurred. 

OOMPLETINO  KBW  UPPEB  GATES,  NEW  LOCBB. 

One  leaf  of  these  gates  was  completed  June  30, 18d6;  the  other  leaf 
was  completed  in  August,  1896.  They  were  built  of  yellow  pine,  after 
the  same  plan  as  those  they  were  designed  to  replace.  The  south  leaf 
of  the  old  gates  was  thrown  down,  towed  out  of  the  way,  and  the  new 
leaf  erected  in  place  August  13, 1896.  The  north  leaf  was  erected  in 
place  August  20, 1896. 

The  old  gates  were  placed  in  the  dry  dock,  broken  up,  and  the  serv- 
iceable irons,  nuts,  bolts,  etc.,  worked  over  and  used  in  the  construction 
of  the  new  lower  gates.    The  cost  of  the  upper  gates  was  as  follows : 

Labor $2,111.97 

Material 8,092.41 

Total 5,204.38 

BETAINXNG  WALL,  DBY  DOCK. 

On  account  of  the  available  plant  being  in  use  elsewhere  operations 
under  this  head  were  limited  to  a  few  minor  repairs  to  the  tracks  and 
the  purchase  of  the  following  quantities  of  stone,  all  of  which  has  not 
been  delivered : 

CatatoyMda. 

Special  stone,  at  $9.50  per  cubic  yard 256.06 

Coping  stone,  at  $9.25  per  cubic  yard 174.82 

Step  stones,  at  $i7.25  per  cubic  yard 6.S8 

Ashlar,  at  $7.75  per  cubic  yard 130.03 

BETAININO  WALL  IN  FRONT  OP  UNPROTECTBD  BANK. 

Nothing  was  accomplished  under  this  heading  other  than  receiving 
and  inspecting  1,1^8  cubic  yards  stone  delivered  by  Mr.  O.  L.  Oornwell 
under  contract  dated  September  22, 1896. 

BBTAININa  WALL  TO  REPLACE  RUBBLE  WALL. 

At  the  beginning  of  the  fiscal  year  there  remained  to  be  rebuilt  1,984 
linear  feet  of  this  wall  to  carry  it  to  the  point  of  curve  of  the  proposed 
wall  at  the  westerly  end  of  the  enlargement  opposite  Fifteenth  street. 
Work  was  carried  on  in  the  same  manner  as  in  previous  years,  viz,  by 
tearing  out  the  old  dry  rubble  wall  to  the  solid  rock  ledge  and  building 
new  wall  of  ashlar  stone  laid  in  natural  cement  mortar.  As  a  matter 
of  convenience  and  economy,  not  only  for  this  work  but  for  other  work 
in  the  immediate  vicinity,  a  spur  track,  connecting  with  and  extending 
from  the  Kentucky  and  Indiana  Bridge  Company's  railroad  tracks  down 
the  slope  of  the  south  bank  and  wall  to  the  basin  below  Eighteenth 
Street  Bridge,  was  laid.    The  total  length  of  track  is  1,600  feet.    The 
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stone  for  rebuilding  the  rabble  wall  was  delivered  by  the  contractor  on 
cars  on  this  switch,  whence  it  was  taken  by  a  derrick  boat  provided  with 
derrick  and  turning  winch  and  12-foot  turntable,  placed  on  barges, 
taken  to  the  site  of  work,  and  set  in  the  wall  direct  from  the  barges. 
The  work  of  setting  stone  in  this  wall  was  commenced  October  26, 1896, 
and  continued  until  January  18, 1897,  when  continued  inclement  weather 
caused  work  to  be  suspended  for  the  winter.  The  work  was  interrupted 
by  periods  of  high  water  and  cold  weather  until  June  1,  after  which 
work  was  continued  till  June  26,  when  the  wall  was  completed  to  the 
point  of  its  intersection  with  the  proposed  wall  at  the  westerly  end  of  the 
enlargement  at  the  easterly  end  of  the  canal*  Following  is  the  quantity 
of  work  done  during  the  year: 

Cnbio  yards. 

Masonry  oonatmcted 2,569.1 

Earth  and  rock  excavated ^ 1,440 

AUTOMATIC  GATE,   OLD  LOCKS. 

Work  on  the  foundation  of  this  gate  was  commenced  during  the 
latter  part  of  May,  1897.  Before  the  rock  excavation  could  be  com- 
menced it  was  necessary  to  tear  down  the  old  upper  gates  and  remove 
3,200  cubic  yards  mud  from  the  chamber.  The  old  gates  were  thrown 
down,  broken  up  with  dynamite,  and  removed  to  the  chamber  below 
the  miter  sill.  The  wickets  in  the  guard  gates  were  then  opened  and 
strong  currents  of  water  allowed  to  pass  over  the  deposit  of  mud,  by 
which  means  a  large  quantity  of  it  was  removed  from  the  chamber; 
the  remainder  was  removed  by  means  of  hose  and  a  steam  pump,  the 
latter  being  supplied  with  steam  firom  the  boiler  of  the  drill  boat  placed 
immediately  above  the  guard  gates.  This  boiler  also  supplied  steam 
for  a  small  steam  drill  used  in  the  excavation  of  rock  from  the  founda- 
tion for  the  new  gate.  All  of  the  excavation  for  the  foundation  was 
completed  June  30, 1897,  and  the  holes  for  the  hold-down  bolts  com- 
menced. The  hollow  quoin  castings  and  wicket  frames  have  been 
completed  and  are  ready  to  be  put  in  place.  The  work  of  constructing 
and  erecting  the  gate  was  advertised  and  proposals  for  doing  the  work 
under  formal  contract  were  received,  but  all  of  them  were  rejected  on 
account  of  informalities.  The  work  has  again  been  advertised  with  a 
view  of  doing  the  work  under  proposals  received  after  ten  days'  public 
notice. 

DBY-DOCK  GATES. 

No  expenditures  under  this  heading  were  made  daring  the  year.  At 
the  time  the  estimate  for  1897  was  submitted  it  was  proposed  to  build 
these  gates  of  steel,  at  an  estimated  cost  of  95,000,  but  upon  removing 
the  old  lower  gates,  new  locks,  it  was  found  that  the  lower  16  feet  (the 
underwater  portion)  was  sound  and  would  probably  last  for  twenty 
years.  It  was  thereupon  decided  to  convert  these  sound  portions  into 
gates  for  the  dry  dock  at  an  estimated  cost  of  9980.23  and  thereby 
effect  a  saving  of  a  little  more  than  $4,000. 

The  special  items  referred  to  in  this  report,  under  the  headings 
^< Excavating  channel  below  locks,"  "New  lower  gates,  new  locks," 
"New  upper  gates,  new  locks,"  "Betaining  wall,  dry  dock,"  "Retain- 
ing wall  in  front  of  unprotected  bank,"  "Betaining  wall,  to  replace 
rubble  wall,"  "Automatic  gates,  old  locks,"  and  "New  gates,  dry  dock," 
are  ftilly  explained  in  Annual  Beport,  Chief  of  Engineers,  for  the  fiscal 
year  1896,  on  pages  2228  to  2234,  inclusive. 
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WBEOKS. 

Only  two  wrecks  oooarred  in  the  canal  daring  the  year.  The  first 
occurred  about  4  a.  m.  on  the  morning  of  May  12,  1897,  when  the 
steamer  J.  B.  WiUiamSj  Mr.  Ous  Jutte,  master,  sunk  a  coal  boat 
loaded  with  27,000  bushels  of  coal  in  26  feet  of  water  on  the  north  aide 
of  the  lower  lock  chamber.  Mr.  Jutte  was  at  the  steering  wheel,  and 
the  accident  was  caused  by  his  giving  the  wrong  signal.  Mr.  Jutte  at 
once  abandoned  the  wreck  and  cargo  and  the  United  States  derrick 
boat  equipped  with  a  Lancaster  grapple  was  set  to  work  removing  it 
on  the  morning  of  the  13th.  After  about  21,000  bushels  of  coal  had 
been  removed  with  the  grapple,  and  the  water  had  ftJlen  to  a  favorable 
stage,  the  dredge  completed  the  work.  17  o  serious  delay  to  navigation 
was  experience  on  account  of  the  high  stage  of  water  prevailing  at 
that  time. 

The  second  wreok  occurred  on  May  20, 1897,  while  the  steamer  Boaz 
was  passing  down  the  canal  with  a  tow  of  coal  boats.  She  was  caught 
in  the  current  at  the  foot  of  Seventh  street.  One  boat  was  carried 
through  a  break  in  the  guiding  dike  and  another  sunk  alongside  the 
dike.  In  getting  out  of  the  current  the  steamer  ran  into  and  sunk  a 
third  boat  about  50  feet  firom  the  north  side  of  the  canaL  The  wrecked 
boats  and  their  contents  were  promptly  removed  by  the  owner,  Mr. 
John  W.  Ailes,  Pittsburg,  Pa. 

These  wrecks  caused  but  little  obstruction  to  navigation,  there  being 
left  a  clear  distance  of  250  feet  for  the  passage  of  boats. 

The  usual  statements  of  expenditures,  collections,  etc,  follow. 

Expenditure  far  opertMmg  amd  care  of  Lo^iievilU  and  Pwtland  Canal  for  ikefUoal  year 

ending  June  SO,  1897. 

Operatine  and  oare  of  looks: 

Salaries  of  regular  employees $16, 900. 00 

Extra  labor 13.  IS 

Repairs  (labor) 992.37 

Repairs  (materinl) 917.67 

Fuel 962.57 

Oil 96.48 

Miscellaneoiw 961.12 

Total 20,866.84 

Operating  dredges  and  tow  boat: 

Salaries  of  regular  employees 12,135.00 

Kxtra  labor 77.68 

Repairs  (labor) 3,315.86 

Repairs  (material) 1,380.17 

Fuel 1,188.85 

Oil 147.84 

Miscellaneous 1,821.66 

Total 19,666.41 

Offloes,  general  supervision,  shops,  etc. : 

Saluies  of  regular  employees 14,666.00 

Extra  labor 3,686.66 

Repairs  (labor) 1,126.86 

Repairs  (material) 663.26 

Fuel 331.52 

Oil 106.72 

Hiscellaneons 1,880.99 

Total , 22,248.01 
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GompletiDg  new  lower  gates : 

Labor $2,032.42 

Material 512.70 

Total 2,535.12 

Completing  new  upper  gates: 

Labor 720.81 

Retaining  wall,  dry  dock : 

Labor 1.44 

Material 5,200.00 

Total 6,201.44 

Retaining  wall,  to  replace  mbble  wall: 

Contract 4,518.54 

Labor 5,360.83 

Material - 1,778.93 

Total 11,658.30 

Retaining  wall,  front  of  nnproteoted  bank : 

Contract 6,525.03 

Labor 632.65 

Material 1,434.18 

Total 8,591.86 

Automatic  gates,  old  locks: 

Labor 1,091.68 

Material 547.83 

Total 1,639.51 

Total  expenditures  for  the  fiscal  year  ending  June  30,  1897,  including 
$12,225.81,  outstanding  liabilities  on  that  date 93, 026. 80 

Durinff  the  fiscal  year  the  following  collections  have  been  made  and 
deposited  to  the  credit  of  the  Treasurer  of  the  United  States: 

For  rent  of  land  i»ertainingto  the  LouisyiUe  and  Portland  Canal $285. 00 

For  rent  of  LouisYille  and  Portland  Canal  dry  dock  by  private  boats 117. 71 

Total 402.71 


Allotmenti  for  operatina  and  care  of  Louitville  and  Portland  Canal  $ince  July  X,  1880, 
when  tolls  were  aholUhed  and  the  canal  became  a  direct  charge  on  the  Treasury  of  tht 
United  States. 


May  18, 1880* $127,000.00 

March  3, 1881* 88,000.00 

July,  1884* 73,000.00 

Augusts,  1885 91,840.00 

July  28, 1886 82,320.00 

July  2, 1887 77,805.00 

July  13, 1888 99,456.79 

July  20, 1889 55,548.88 

July  17, 1891 78,769.38 


July  20,  1892 $102,175.94 

July  13,  1893 77,158.68 

September9,  1893 2,000.00 

July  11,  1894 114,528.08 

November27,  1894 1,500.00 

July  12,  1895 112,838.28 

July  28, 1896 123,715.05 

Total 1,307,656.08 


*  From  acts  of  these  dates;  dato  of  allotments  not  available. 
BNO  97 154 
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Jhstraot  of  propoMU  reoHtfed  in  rmpotue  to  adverii$emeni  daM  Auaugi  $0^  1896^  forfmr' 
nUMng  and  delivering  sUme,  opened  September  4, 1896,  >y  Capt.  W.  T.  Weed,  Bighteettik 
I^fantry,U.8.A, 

[Total  quAiktity  of  •tone,  approzimAtely,  1, 784  oablo  yaidt.] 


Ko. 


Hamo  Mid  addreoo  of 
bidder. 


Prioeper 
enbic 
yard 

f.o.b.  cert 
Eight- 
eenth 
•troet 
•witch, 
Lonia- 

Tille,  Ky. 


Prioeper 
onbio 
yard 
r.o.b. 

bargee  in 
Louie- 

Tille  and 

Portland 


letal 
amount 
of  bid. 


Kind  of 


P.  H.  Sweeney,  Jeflbraon- 
TiUe,Ind. 

Edward  Cmmbo,  ITew  Al- 
bany, Ind. 

do 

Salem-Bedford  Stone  Co., 
LoaiayiUe,  Ky. 

Bedfoid  Stone  tfiU  Go.,  Bed- 
ford, Ind. 

Cbarlee  W.  Moonnan,  dor- 
erport,Ky. 

Bedford  Onanriee  Co.,  Bed- 
ford, Ind. 

The  Harden  Stone  Co.,  Bar- 
den,  Ohio. 


$4.94 


$8.74 

8.84 
&10 

7.40 

4.67 

8.85 

7.60 


.do. 
.do. 


Cbarlee  L.  Comwell,  Louia- 
▼ille,Ky. 


8.50 
'4.48 


7.00 
8.66 


813,768.88 

18,784.18 

86,724.18 
22,560.40 

80,801.80 

12,722.88 

17,400.00 

20,880.00 

19,488.00 
18,098.00 
10,704.00 
12,272.82 


Bluelimeatone... 
OoUtio] 


.do. 
.do. 


>••.  .do  ■••.■•«•««> 

Sandatone 

OoUticlimeetone. 


.do. 
.do. 
.do. 
.do. 


Sample  Ko.  1. 
Sample  Vo.  8. 


iro.1. 


Do. 
Sample  Vo.  2. 


Bid  of  C.  L.  Comwell  ftooepted  for  entire  quantity. 

Ahstraci  of  vroposaU  for  conetruoHnfj  and  erecting  automatio  feaier  gate  in  npper  ekamher 
of  old  loclce  of  LouiemUe  and  Portland  Canalf  received  in  reeponee  to  the  advertieement 
dated  May  IS,  1897,  and  opened  June  14,  1897,  hg  Capt.  W,  T.  Wood,  Eighteenth 
Infantry,  U,  8.  A. 


Ko. 


Kame  and  addreea  of  bidder. 


Total 

amount  of 

bid. 


Tine  leqnirBd  for 
oompletion. 


Chaa.  Hogewald  Co.,  New  Albany,  Ind . . . 

Willard  £  ComweU,  Loaiaville,  Kv 

Snlser-Yogt  Machine  Co.,  Loaiaville,  Ky  . 
Snead  Co.  Iron  Worka,  Louisyille,  Ky.... 
Geiger,  Flake  ft  Co.,  LoaiayiUe,  Ky 


88,858.00 
8,043.88 
2,916.86 

10,284.00 
9,888.00 


86  working  daya. 

76  daya. 

80  working  daya. 

125  daya. 

180  working  daya. 


All  bida  rejected  on  account  of  informnlities. 


Ahstraot  of  oontraet. 

Cbas.  L.  Comwell,  for  famishing  and  delivering  f.  o.  b.  carsL  on  LoniaTille  and 
Portland  Canal  switch,  at  Biffhteenth  Street  Bridge,  approximately,  2,784  cable  yards 
Cloyerport  sandstone,  at  $4.48  per  cable  yard. 

No  contracts  for  this  work  were  in  force  at  the  end  of  the  fiscal  year. 


COMinBRCIAL  STATISTICS. 

VeeeeU  paeeed  through  the  Louieville  and  Portland  Canal  during  the  fieeal  year  ending 

June  SO,  1897. 


Kind  of  veeael. 


Komber. 


Oapaeity. 


Towboata.. 

GoTemment  boata 

Coal  boeta  and  bargee., 
Small  craft 


876 

782 

287 

1. 668 


Tons, 

870,080 

104,187 

86,710 

784,888 

74 


Total. 


4708 


1.164.888 


Lockages,  2^48. 
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Cammeroe  poited  through  ihe  LouiivilU  and  Portland  Canal  during  iheJUeal  year  ending 

June  SO,  1897. 


ArtidM. 

Ton*. 

Arfciolei. 

^ont. 

Ck)»l 

813,8801 
2,185^ 
8, 3951 
4.521 

1,088' 
l,123i 
8.783 

2,2^1 
10,0981 

Hay 

8.821 
1,824 

Com 

stSw.;:::.:...... ::::::::::..:.: 

'\7li0ii(          

Cattle 

5)9971 
85,060 

Salt 

Lumber 

Oil 

Steveeuid  ■hinidee 

19,955 

Whisky     

Steel  rails T 

88,152 

Floor 

Iron  ore  and  manafaetnred  iron 

prodooe , 

17,825 

gngar 

8,2401 
117,968 

M0llMfl6B     .        ^.r.o-r.-r T«T 

Ceni6Dt                  .               .... 

Total ........................... 

^ob&cco          .......................... 

1.085,8051 

Cotton 

Number  of  passeDgers,  18)243. 

VeseeU  paseing  Falls  of  ths  Ohio  Biver,  via  Louieville  and  Portland  Canal  and  Indiana 
Chute,  June  SO,  1881,  to  June  SO,  1897. 


Kind  of  Teasel. 

1881-1898. 

1897. 

Total  for  fifteen  years. 

Number. 

Tons. 

Nomber. 

Tons. 

Number. 

Tons. 

Paanrnirwr  hosts 

16,288 
2,520 
17,021 
81,488 

*'^ 
70 

8)089,888 

190,817 

2,230,845 

19,732,183 

449 

2.577 

084 

818 

1.828 

4.023 

858 

400,888 

27,290 

217,028 

1.188.981 

559 

18,270 
2.833 
18.344 
65,461 
8,944 
70 

8.490.051 

Government  boats 

223,907 

To  wboata 

2,448,773 

Coal  boats  and  barges 

20, 869, 144 

Sronll  craft 

1.008 

Kafts               

2.577 

Total 

90,921 

28,252,354 

7.001 

1,783,106 

106,922 

80,035,460 

Annual  average  during  past  sixteen  years— boata,  888+;  tons,  1.877.218+. 

Commeroe  pasting  Falls  of  Ohio  River,  via  Louisville  and  Portland  Canal  and  Indiana 
Chute,  from  June  SO,  1886,  to  June  SO,  1897.  • 


Articles. 


1888  to  1898. 


1898  to  1897. 


Total  for 
eleven  years. 


Ck»al 

Salt 

Oil 

Whisky 

Tobacco 

Cotton 

Lumber 

Com  and  wheat 

Iron  ore. ............ 

Iron 

Steel  rails 

Produce 

Hay  and  straw 

Flour 

Stock , 

Sugar  and  molasses 
Staves  and  shingles 

Cement 

Miaoellaneons 

Total 


14,  es  1,958 
1»8,A05| 
5-i,  4(i24 
I9,ns5{ 

75,  nm 
102,  m% 

2U3, 6X9 
395.  LUO 

]Sg.  mi 

]2,S32 

73,  '.nn 

SIX  <t^H| 

3ei,3^i 

«2e,  701 


64,066 
7.15'^ 
8,860 
1.618 
7,188| 
7,693} 
24,438 
8811 
153,810 


20,708,006 


1,905,7041 


22,612.899J 


Annual  average  during  paat  eleven  yean,  2,066,609  4-  tooa. 
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E  E  3. 
IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

For  report  of  project  see  page  2239  Report  of  the  Chief  of  En^neers 
fot  fiscal  year  ending  June  30, 1896. 

mPBOVEMBNT  BELOW  VINGENNBS. 

Expenditures  daring  the  fiscal  year  ending  Jane  30, 1897,  were  for 
the  construction  of  guide  dikes  above  the  lock  at  Grand  Rapida,  the 
reconstruction  of  the  old  snag  boat  Osseo  and  its  equipment  as  a  8uag 
scow,  and  a  pro  rata  share  of  the  expense  of  building,  by  contract,  a 
small,  light-draft  towboat  for  use  on  this  section  of  the  river,  that 
above  Vincennes,  and  White  River,  Indiana. 

The  work  of  building  the  guiding  dikes  above  the  Grand  Rapids 
Lock  was  commenced  September  10, 1897,  and,  with  the  exception  of  a 
small  quantity  of  stone  filling  and  paving,  was  completed  November 
30, 1897. 

The  old  snag  boat  Osseo  being  no  longer  serviceable  as  such,  she  was 
taken  to  Louisville,  Ky.,  and  after  the  unserviceable  parts,  such  as 
steering  gear,  engines,  wheel,  etc.,  had  been  properly  condemned  the 
hull  was  placed  in  the  dry  dock,  thoroughly  repaired,  and  equipped  as 
a  snag  scow,  which  it  is  expected  will  be  much  more  efficient  and  able 
to  work  during  a  much  lower  stage  of  water  than  was  possible  with  the 
larger  self-propelling  boat  of  greater  draft.  Besides  this  advantafj^e, 
the  scow  can  be  operated  at  less  expense,  since  it  can  be  towed  to  the 
upper  limits  of  the  reach  of  river  over  which  snagging  operations  are 
to  extend  and  left  to  work  downstream  with  a  crew  consisting  of  a 
foreman  and  sufficient  number  of  laborers. 

A  new  light  draft  towboat  110  feet  long,  24  feet  wide,  with  maximum 
draft  of  14  inches,  was  built  by  contract,  and  the  expense  paid  as 
follows : 

From  appropriations  for  "  Below  Vincennes  " $1, 250 

From  appropriations  for  "  Above  Vincennos " 3, 5  0 

From  appropriations  for  White  River,  Indiana 2,000 

Total 6,750 

Previous  to  March  1, 1897,  the  exj)enses  of  operation  and  care  of  lock 
and  dam  at  Grand  Rapids  were  paid  from  appropriations  for  improve- 
ment; since  that  date  these  expenses  have  been  paid  from  the  indefinite 
appropriation  for  ^^  Operating  and  care  of  canals  and  other  works  of 
navigation,  allotment  of  March  12,  1897." 

The  details  of  work  done  during  the  year  are  set  forth  in  the  report 
of  Mr.  Thomas  P.  Shanks,  assistant  engineer,  submitted  herewith. 

Money  statement, 

July  1,  1896,  balance  unexpended $16,068.37 

June  80,  1897,  amount  expended  during  fiscal  year 8, 899. 46 

July  1,1897,  balance  onexpended 7,168.91 

July  1, 1897,  outstanding  liabilities 150.75 

July  1, 1897,  balance  available 7,018.16 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1899    10, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Amounit  and  dates  of  appropriations. 


June  10,1872 $50,000 

March  3, 1873 50,000 

June  23,1874 25,000 

March  3,1875 40,000 

August  14, 1876 70,000 

June  18, 1878 50,000 

March3, 1879 20,000 

June  14,  1880 25,000 

March  3, 1881 25,000 

August  2, 1882 40,000 


July  5, 1884 $30,000 

August  5, 188n 60,000 

August  11, 1888 60,000 

September  19, 1890 60,000 

July  13,  1892 60,000 

August  17, 1894 15,000 

June  3,  1896 15,000 

Total 695,000 


Jbstraei  of  proposals  for  furnisMntj  avd  dvUcering  a  new  to^cloai  received  in  response  to 
the  advertisement  dated  September  £6, 1896,  and  opened  October  £6, 1896,  by  Capt,  J,  G, 
Warren,  Corps  of  Engineers, 


So. 


Name  and  address  of  bidder. 


Ed.  J.  Howard,  Jefferson  vlUe.  Tnd. , 
Thomas  M,  Kees,  Pitteburg,  Pa  .... 


Price. 


16,760 
13,800 


Bid  of  Ed.  J.  Howard  accepted. 

Abstract  of  contract. 

That  the  said  Ed.  J.  Howard  wliall  furnish  all  the  material  and  labor  of  every 
description,  and  construct  and  deliver  one  light-dral't  towboat  in  accordance  with 
the  specifications  therefor ;  all  for  the  sum  of  $6,750,  to  be  paid  said  Howard  when  the 
boat  shall  have  been  delivered  and  accepted. 


IMPROVEMENTS  ABOVE  VINCENNES. 

"So  operations  were  in  progress  on  this  section  of  the  river  except  the 
pro  rata  share  of  work  in  building  the  new  towboat  and  the  work  of 
converting  the  good  portions  of  the  snag  boat  Osseo  into  a  snag  scow. 

Money  statement, 

July  1,1896,  balance  nnexpended $7,990.85 

June  30,  1897,  amount  expended  during  fiscal  year 5, 778. 24 

July  1,  1897,  balance  unexpended 2,212.61 

{Amount  (estimated)  required  for  coniplctiou  of  existinj^i:  project 4, 000. 00 
Aniounttbatc<aube  profitably  expendedin  fiscal  yearendingJune30, 1899      4^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  andhar- 
bor  acts  of  1866  and  1867  and  of  inndry  civil  act  of  June  4»  1897. 


Amounts  and  dates  of  appropriation$» 


March  3,  1881 $25,"  000 

August2,  1882 30,000 

July  5, 1884 10,000 

August  11, 188« 6,000 

September  19, 18L  J 5,500 


July  13, 1892 $6,000 

August  17,  1894 5,000 

Jnne3, 1896 6,000 

Total 91,600 


For  commercial  statistics  see  report  for  operating  and  care -of  lock  and  dam  at 
Grand  Rapids,  Wabash  Biver. 
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BXPOBT  OV  MR.  THOMAS  P.  8HAKKS,  A88I8TAin'  XNGIHXBB. 

Offigb  OV  Unitbd  States  Assistant  Enoinkxb, 

Mount  Cairmel,  III.^  June  30, 18S7. 

Captain  :  I  have  the  honor  to  snbmit  the  following  papers  as  a  report  of  opera- 
tions on  the  Wabash  River  for  the  fiscal  year  ending  Jnne  30, 1897. 

The  onl^  work  of  importance  done  dnring  the  year  was  the  constructioii  of  two 
eniding  dikes  on  the  npstream  approach  to  the  look  at  Grand  Rapids.  The  shore 
dike,  150  feet  long,  12  feet  wide,  and  15  feet  high,  has  been  bnilt  and  filled  with  stone 
ballast  all  along  the  inside  of  tne  cribbing  next  to  the  exposed  face;  it  is  fillod  with 
earth  in  the  back,  and  the  whole  of  the  npper  3  feet  is  filled  with  stone  broken  in 
small  size  on  the  top,  as  in  macadamizing,  and  lereled  even  with  the  coping^  timbora. 
The  proposed  payinffon  top  of  the  dike,  to  be  laid  after  the  filling  had  settled,  has 
not  yet  been  done,  xhe  river  dike,  121  feet  lon^,  15  feet  wide  at  the  lockhead  wall 
and  tapering  to  8  feet  at  the  point,  and  15  feet  high,  has  been  bnilt  and  partlv  filled 
with  stone.  No  earth  filling  was  placed  in  this  diKe,  becanse  both  sides  of  it  were 
exposed  to  the  current.  The  q nantitv  of  stone  required  to  complete  the  filling  is  270 
cnbic  yards.  The  work  of  building  the  dikes  was  commenced  on  the  10th  of  Septem- 
ber, by  constmcting  a  temporary  cuun  around  the  site  of  the  dikes  from  the  shore  to 
the  main  dam,  so  as  to  drain  the  inclosure  by  opening  the  lock  wickets ;  and  the  work 
proceeded  without  material  interruption  until  the  dose  of  the  season.  The  residence 
of  the  lock  tender  has  been  repainted  inside  and  out;  it  has  been  repaired  by  laying 
new  flooring  in  two  of  the  rooms,  putting^  new  sash  in  five  of  the  windows,  and  f[lajtinR 
parts  of  nearlv  all  the  others.  The  United  States  warehouse  and  blacksmitK  shop, 
which  are  built  of  rough  boards,  have  received  two  coats  of  whitewash,  and  the  car- 
penter shop  has  been  painted.  A  picket  fence  has  been  constructed  along  the  front 
of  the  buildings  and  neatly  painted.  The  lawn  has  been  fnAed  and  a  few  shade 
trees  have  been  planted  at  what  are  thought  to  be  appropnate  points.  The  npper 
gates  of  the  lock  have  been  repaired ;  all  the  leakage  from  two  bad  Joints  has  been 
stopped  by  inlaying  a  2-inch  oak  board  into  the  miter-sill  and  then  carefully  working 
it  down  to  a  water-tight  Joint.  While  there  are  yet  some  small  leaks  remainine,  the 
large  ones  have  almost  entirely  disappeared.  All  the  lock  gates  have  receivea  two 
coats  of  paint. 

The  highest  stage  of  water  in  seventeen  years  occurred  on  the  12th  of  March  at  an 
elevation  of  26.75  feet  above  the  low  water  at  Grand  Rapids  liock,  lacking  a  heig:ht 
of  only  1.85  feet  of  the  disastrous  flood  of  August,  1875. 

The  high  water  of  July  and  August  brought  down  a  large  quantity  of  drift,  which 
lodged  against  the  dam  in  all  imaginable  positions.  The  top  branches  of  some  of 
the  trees  were  found  to  be  matted  with  the  roots  of  others  and  the  whole  tangled 
mass  forced  to  tbe  bottom  bv  the  crowding  of  the  drift  accumulating  above  them. 
In  portions  of  the  area  the  logs  were  6  feet  above  the  level  of  the  water,  making-  a 
depth  of  16  feet  of  drift.  The  space  covered  was  nearly  2  acres.  It  has  all  been 
removed  at  a  cost  of  $211.74. 

The  cost  of  the  work  done  at  Grand  Rapids,  including  the  framing  of  80,000  feet 
of  old  timber  which  was  on  hand  and  paid  for  out  of  previous  appropriations,  is  as 
follows : 

Moving  the  old  timbers  across  the  river $99.42 

Building  the  temporary  dam 782.41 

New  lumber  necessary  to  complete  the  dikes 977.47 

Labor  in  constmcting  dikes 1,730.76 

Removing  temporary  dam 65.27 

Small  items  of  exi>ense  consolidated 18.^ 

Construction  of  dikes 3,668  98 

Repairs  and  painting  lock  gates,  labor  and  materials 90. 74 

Repairs  and   painting   buildings,    materials   therefor,  fencing,    grading 

lawn^eto 611.72 

Removmg  drift  from  dam 211.74 

Cleaning  channel  at  entrance  to  lock .*. 295.54 

Removing  property  from  U.  8.  steamer  Osaeo,  loading  her  with  proi>erty  to 

be  condemned,  and  taking  her  to  the  Ohio  River 60.00 

Total,  not  including  salaries  and  office  expenses 4,838.72 

Respectfrilly  submitted, 

Thos.  p.  Shanks,  AuUtani  Engkieer. 
Capt.  J.  G.  Wabr«h,  Corp$  of  Enginoor$. 
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E  E4. 

OPERATINO  AND  CARE  OP  LOCK  AND  DAM  AT  GRAND  RAPIDS,  WABASH 

RIVER. 

The  expenses  for  constrocting,  operating,  and  caring  for  this  lock  and 
dam  were  paid  from  appropriations  for  improving  Wabash  Eiver,  Indi- 
ana and  Illinois,  antil  March  1, 1897,  since  which  date  they  have  been 
paid  from  an  allotment  from  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation.  The  expenses  under 
this  allotment  have  been  for  the  salary  of  the  lock  tender  (only  one 
being  necessary)  and  a  few  minor  repkirs  and  supplies. 

The  allotment  of  March  12, 1897,  was  as  follow^: 

Salary  of  look  tender,  four  months,  at  $35 $140.00 

Contingencies 100.00 


Total 240.00 

Following  is  a  detailed  statement  of  expenditures  for  operating  and 
care  of  the  lock  and  dam  from  March  1, 1897,  to  June  30, 1897: 

Salarr  of  look  tender,  four  months,  at  $S5 $140.00 

Snpplies,  oil,  eto 8.00 

Repairs 6.00 


Total  expenditures,  inclndinfjr  $40  outstanding  llabUities  June  30, 1S97.     153. 25 

Traffic  and  oatHmerce  through  look  at  Grand  Bapidi,  WaboBh  Biver,  for  the  year  ending 

June  SO,  1897. 

T&APFia 


Kind  of  bMfe. 


Paanenger  ... 

Tow 

Govemmen^ . 

Barfcea 

HOOBO 

Small  ormft  .. 
Baits 


Total. 

PaMengers.. 
LookacM... 


COUIIBBGB. 


Articles. 


SOObaahola  wheat 

37.7UO  bushels  corn 

Hav 

1,217,968  feet  B.  M.  lumber. 

125  head  hogs 

Tftoubto  yaras  stone 


Total. 


Tons. 


9 
118 


8,748 
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E  E5. 

IMPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

The  only  work  accomplished  during  the  year  in  connection  with  the 
improvement  of  this  river  was  the  proportional  share  in  the  construc- 
tion and  equipment  of  the  small,  light-draft  towhoat  mentioned  in  the 
report  for  improvement  of  the  Wabash  River,  below  Yincennes,  and 
the  work  of  converting  the  old  snag  boat  Osseo  into  a  snag  scow. 

Full  report  of  present  project  for  improvement  of  this  river  will  be 
found  on  page  2244,  Report  of  the  Chief  of  Engineers  for  the  fiscal  year 
ending  June  30, 1896. 

Money  statement  • 

July  1, 1896,  balance  unexpended $3,096.13 

Jnne  30, 189^,  amoant  expended  during  fiscal  year 2,284.89 

Jnly  1, 1887y  balance  nnexpended 811.74 


APPROPRIATIOXS. 


March  8,1879 $25,000 

Jnne  14,  1880 20,000 

March  3, 1881 20,000 

Angu8t2, 1882 20,000 

Jnly5,  1884 10,000 

AugnBt5,1886 7,500 


AngnRt  11, 1888 $5,000 

July  13,  1892 5,000 

August  17, 1894 5,000 

Jnne  3,  1896 2,500 

Total 120,000 


The  total  expenditures  is  $119,1 88.26,  of  which  $2,284.39  was  expended 
during  the  past  fiscal  year. 

No  satisfactory  data  concerning  the  commerce  on  this  river  could  be 
obtained. 

The  detailed  report  of  the  resurvey  of  the  river,  made  in  compliance 
with  the  act  of  August  17, 1894,  is  contained  in  House  Doo.  No.  47, 
Fifty-fourth  Oongress,  second  session. 


E  £  6. 

IMPROVEMENT  OF  TRADEWATER  RIVER,  KENTUCKY. 

[This  work  waa  in  the  ohArge  of  Mf^J.  James  F.  Gregory,  Corps  of  Engineers,  nntal  May  14, 1897.] 

No  operations  other  than  care  of  property  and  office  work  in  connec- 
tion with  this  river  were  in  progress  during  the  fiscal  year  ending  June 
30, 1897,  and  no  statistics  of  commerce  for  the  river  can  be  obtained.  Full 
report  of  project  and  list  of  all  appropriations  will  be  found  on  pages 
2205  and  2266,  Beport  of  the  Chief  of  Engineers  for  fiscal  year  ending 
June  30, 1896. 

Work  under  the  approved  project  is  practically  completed. 

Money  statement. 

July  1,1896,  balance  unexpended $568.90 

June  30, 1897,  amonnt  expended  during  fiscal  year 126.78 

July  1, 1897,  balance  unexpended 431.52 
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E  E  7. 

RECONSTRUCTION  OF  LOCK   NO.  2,  GREEN  RIVER,  AT  RUMSEY, 
KENTUCKY— REBUILDING  LOCK  NO.  2. 

[This  work  waa  in  the  charge  of  Mi^.  James  F.  Gregory,  Corps  of  Engineers,  until  May  14, 1897.] 

DariDg  the  fiscal  year  ending  June  30, 1897,  work  under  the  approved 
project  consisted  in  the  construction  of  a  guide  crib  extending  down- 
stream from  the  lower  end  of  the  land  wall  of  the  new  lock,  and  filling, 
grading,  and  paving  the  irregular  surface pf  the  ground  in  the  immedi- 
ate vicinity.  The  details  of  the  work  are  ftilly  set  forth  in  the  report 
of  Mr.  G.  F.  Stickney,  assistant  engineer,  hereto  appended,  and  full 
report  of  the  project  for  the  work  together  with  list  of  all  appropriations 
therefor  will  be  found  on  page  2266,  Report  of  the  Ohief  of  Engineers 
for  the  fiscal  year  ending  June  30, 1896. 

The  work  remaining  to  be  done  comprises  the  construction  of  guide 
cribs  above  the  new  lock  and  completion  of  'the  grading  and  filling 
behind  the  land  wall  of  the  lock,  for  which  purpose  it  is  believed  that 
the  ftinds  already  available  are  sufficient  and  no  further  appropriation 
necessary. 

Money  statement. 

July  1, 1896,  balance  unexpended $16,6S6.40 

Jnne  30,  ISQl,  amonnt  expended  during  fiscal  year 6, 766. 14 

July  1, 1897,  balance  unexpended 9,920.26 


APPROPRIATIONS. 

MarcbS,  1893 $65,000 

August  17,  1894 105,000 

Total 170,000 


report  of  int.  o.  f.  stickney,  assistant  bkoineeb. 

United  States  Engineer  Office, 

B<nDling  Green,  Ky,,  June  SO,  1897. 

Captain  :  I  have  tbe  honor  to  submit  the  following  report  of  operations  for  improv- 
ing Oreen  River,  Kentucky,  rebuilding  Lock  No.  2,  for  the  fiscal  year  ending  June 
30,1897: 

The  construction  of  the  new  lock  was  commenced  in  Jnne,  1893,  and  the  lock  was 
completed  and  opened  to  navigation  December  8, 1895.  Work  on  the  lock  was  sus- 
pended several  times  on  account  of  lack  of  funds,  the  failure  of  contractors  to  deliver 
stone  promptly,  and  high  water.  There  remained  considerable  work  to  be  done, 
such  as  bufidinff  guide  cribs,  grading,  paving,  and  cleaning  up  the  premises.  At 
the  beginning  of  tnepresent  nscal  year  there  was  available  nom  the  last  appropria- 
tion the  sum  of  $16,271.40  for  the  completion  of  the  work.  During  the  past  year  a 
guide  crib  has  been  built  at  the  lower  entrance  to  the  lock,  part  of  the  space  occu- 
pied by  the  old  lock,  between  the  new  lock  and  the  shore,  has  been  filled  and  graded, 
and  the  space  immediately  back  of  the  land  lock  wall  has  been  paved.  The  foUow- 
ing  is  a  detailed  statement  of  work  done  during  the  fiscal  year  ending  June  SO,  1897: 

GUIDE  CRIB. 

A  ^uide  crib  has  been  built^  eitending  from  the  lower  end  of  the  land  wall.  This 
orib  is  149  feet  long,  25  feet  high,  16  feet  wide  on  the  bottom,  and  10  feet  wide  on  top. 
The  front  face  of  the  crib  is  built  plumb  and  the  rear  face  is  plumb  for  16  feet  of  its 
height,  above  which  point  the  width  is  reduced  b^  successive  offsets.  The  crib  was 
constructed  of  both  hewed  and  sawed  timber,  which  was  on  hand  at  the  beginning 
of  the  year.    A  plank  walk  2  feet  wide  was  laid  along  the  top  for  the  antira length, 
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and  6  timber  heads  for  moorings  were  spaoed  at  e^aal  intervals  along  the  eenter 
line  of  the  crib.    The  following  materials  were  nsed  in  its  constractlon : 

Hewed  timber,  12  feet  between  faces,  for  range  sticks linear  feet . .    8»424 

Sawed  timber,  6  by  12  inches  by  16  feet,  for  cross-ties feet  B.  M..  S2,833 

Sawed  timber  for  walk,  timberheads,  etc do 2,849 

Riprap  stone  for  filling cnbicyards..    1,420 

Spikes,  f  inch  by  18 inches pounds..    6^910 

Miscellaneons  bolts,  spikes,  etc do....       900 

FILUNO  AKD  GRADING  OVKK  OLD  LOCK. 

The  work  of  filling  and  grading  back  of  the  new  lock,  over  and  aroand  the  old 
lock,  has  been  continued  at  irregular  intervals  throughout  the  year,  being  done 
whenever  the  dredge  boat  could  be  spared  from  other  work.  The  following  amonntR 
of  stone,  sand,  mud,  etc.,  have  been  dredged  from  the  river  and  afterwud,  placed 
as  foUows: 

CnUe  yardn. 

In  the  old  lock  chamber  and  over  the  walls 6,515 

Below  the  old  lock  and  up  against  its  lower  gates 1,080 

Total 6,495 

Of  this  amonnt  4,215  cubic  yards  was  loaded  into  dump  scows,  which  were 
dumped  as  close  to  the  old  lock  as  possible.  Whenever  a  sufficient  amount  of 
material  had  accumulated,  it  was  rehainlled  by  the  dredge  boat  and  placed  in  the 
fill  direct.  Two  thousand  two  hundred  and  eighty  cubic  yards  of  stone*  sand,  mnd. 
etc.,  was  loaded  by  the  dredge  boat  onto  the  deck  barges,  from  which  it  was  loaded 
into  wheelbarrows  and  placed  in  the  fill.  A  total  area  of  2,000  square  yards,  about 
70  per  cent  of  the  space  to  be  graded,  has  been  filled  and  bronght  to  a  plane  one 
foot  below  the  finished  grade. 

PAVIKQ. 

The  space  back  of  land  lock  wall  has  been  paved  with  thin-bedded  stone,  set  on 
edge.  This  space  is  195.5  feet  long,  31  feet  wide  in  the  center,  and  24  feet  wide  at 
the  ends,  covering  an  area  of  708  square  yards.  The  following  materials  have  been 
used  in  this  paving : 

Cnbio  yards. 

Sand 113 

Stone 306 

The  following  is  a  stateineut  of  cost  of  \york  for  improviug  Green  River,  Kentaeky, 
rebuilding  Lock  No.  2,  during  the  fiscal  year  ending  June  SO,  1897 : 
Guide  crib: 

Recutting  timber $150.00 

Materials 1,537.90 

Labor 1,321.62 

Incidentals 10.97 

$3,020.89 

Filling  and  grading  over  old  lock: 

Dredging 1,145.67 

Labor 540.55 

1,686.32 

Paving: 

Materials 869.00 

Labor 255.17 

624.17 

Miscellaneous 16.80 

Office  expenses : 

Salaries 985.00 

Stationery 19.06 

1,004.06 


Total 6,851.14 

BF  for  guide  crib,  whicl 
roposals  for  ten  days. 
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All  work  was  done  by  hired  liiUor  except  reciittiug  timber  for  guide  crib,  which 
was  done  under  an  informal  contract,  made  after  inviting  proposals  for  ten  days. 
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All  materials  were  pnrchased  ander  ten-day  proposals  except  the  stone  for  payinff, 
which  WM  puTohased  in  open  market,  having  been  advertised  for,  but  all  biSs 
received  were  excessive. 

Very  respectfully,  your  obedient  servant, 

G.  F.  Stioknbt,  A§9iitant  Engimetr. 
Capt.  J.  O.  Warren, 

Corp9  of  Mngimeen. 
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IMPROVEMENT  OP  GREEN  RIVER,  KENTUCKY.  ABOVE  MOUTH  OF  BIG 
BARREN  RIVER  (LOCK  NO.  6). 

[This  work  wm  In  the  charge  of  M^J.  Jminee  F.  Gregory,  Corps  of  Engineers,  nntU  Msy  14, 1897.] 

For  report  of  project,  see  Beport  of  Chief  of  Engineers  for  fiscal  year 
ending  Jane  30, 1896. 

Operations  daring  the  present  fiscal  year  were  limited  to  the  con- 
stmction  of  a  lock-tender's  residence,  temporary  buildings  for  shops  and 
storage  purposes,  and  the  transfer  of  machinery  and  tools  used  iu  the 
construction  of  Boagh  Biyer  Lock  to  the  site  of  Lock  No.  5,  Green  Biver, 
and  setting  them  up  ready  for  work  at  the  latter  place. 

The  work  of  excavating  the  foundation  for  the  lock  was  commenced 
June  17, 1897.  The  details  of  the  year's  work  are  given  in  the  report  of 
Mr.  William  M.  Hall,  assistant  engineer,  submitted  herewith. 

It  is  deemed  proper  here  to  invite  attention  to  the  fact  that  the  river 
within  the  limits  of  the  proposed  extension  of  slack-water  navigation 
is  badly  obstructed  by  snags,  rocks,  overhanging  trees,  etc.,  and  to 
remove  which  there  are  no  available  funds,  the  money  now  on  hand 
being  applicable  only  to  the  construction  of  the  lock.  The  report  upon 
which  the  project  for  improvement  is  based  provides  for  the  extension 
of  slack-water  navigation  from  the  upper  end  of  the  pool  above  Lock 
Ko.  4,  Green  Biver,  to  Mammoth  Gave,  Ky.,  by  the  construction  of  two 
locks  and  dams  at  an  estimated  cost  d  (361,346.40.  It  is  as  essential, 
however,  to  have  the  pools  free  from  obstructions  as  it  is  to  have  the 
locks  and  dams  to  overcome  the  fall  and  produce  the  requisite  depth  of 
water.  It  is  therefore  recommended  that  future  appropriations  for  this 
work  be  made  applicable  to  the  whole  reach  of  river  under  improvement, 
under  the  title  of  ^<  Improving  Green  Biver,  Kentucky,  above  mouth  of 
Big  Barren  Biver,  continuing  improvement,  etc'' 

Money  statement. 

Jnly  L1896,  balance  unexpended $88,459.05 

Jane  30, 1S97,  amonnt  expended  daring  fiscal  year 10, 008. 10 

Jaly  1, 1897,  balance  unexpended 78,450.95 

Jaly  1,  1897,  oatstanding  nabilities 5,590.46 

July  1, 1897,  balance  available 72,860.49 

{Amonnt  (estimated)  reaaired  for  completion  of  existing  project 85, 673. 20 

Amount  that  can  be  prontably  expended  in  fiscal  vear  ending  June  30, 1899  85, 673. 20 
Submitted  in  compliance  with  requiiemente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 

July  13, 1892 $50,000 

August  17, 1894 25,000 

June  8|  1896 20,000 

Total 95,000 
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AUtracU  ofproposaUfarfumUhing  aftd  delivering  about  4,000  harreU  Portland  cement  for 
building  Lock  No.  6,  Green  River,  Kentucky,  received  in  response  to  advertisement  dated 
April  XO,  1897,  and  opened  May  6,  1897,  by  Maj.  James  F.  Gregory,  Corps  of  Engineers. 


No. 

Name  and  address  of  bidder. 

Brand  of  eement. 

Point  of  delivery. 

Price  per 
barrel. 

TotaL 

1 
2 

Caleb  E.  Gowah.  Cleveland,  Ohio. 
Manhattan    Cement    Co.,    New 

York,  N.  T. 
Commercial  Wood  and  Cement 

Co.,  Philadelphia,  Pa. 

Lagerdorfer 

German  ia-  ...-..•..• 

SiteofLockNo.5... 
Bowling  Green,  Ky. 

SiteofLockNo.6... 

$2.69 
2.6i 

2.69 

$10, 760 
10,5<H) 

8 

Baylor's Amti ican  . . 

10,300 

Bid  of  Commercial  Wood  and  Cemeiit  Company  aecepted. 


Abstract  of  contract,  dated  June  10, 1897,  with  Commercial  Wood  and  Cement  Company, 

That  the  said  Commercial  Wood  and  Cement  Company  shall  famish  and  deliver, 
at  the  site  of  Lock  No.  5,  Green  River,  Kentacky,  Saylor's  American  Portland  cement 
in  barrels  containing  not  less  than  380  pounds  net  weight  of  cement  per  barrel.  All 
in  accordance  with  the  specifications  therefor.  That  for  said  cement,  delivered  and 
accepted,  the  said  Commercial  Wood  and  Cement  Company  shall  he  paid  at  the  rate 
of  $2.59  per  harrel. 

The  foregoing  contract  was  not  approved  until  July  6, 1897;  hence 
there  were  no  contracts  in  force  at  the  close  of  tlie  fiscal  year. 

NoTR. — For  list  of  boats  plying  on  Green  River,  and  commercial  statistics,  see 
report  for  operating  and  care,  etc.,  Green  and  Barron  rivers,  Kentucky. 


bkport  of  mr.  william  m.  hall,  assistant  engintcrr. 

United  Statks  £kg inker  Officb, 

Bowling  Green,  Ky.,  June  SO,  1897, 

Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement 
of  Green  River,  Kentucky,  above  the  mouth  of  Big  Barren  River  (Lock  No.  5),  for 
the  fiscal  year  ending  June  30,  1897. 

The  money  available  for  construction  of  Lock  No.  5  at  the  beginning  of  the  fiscal 
year  was  $88,459.05.  But  little  was  done  toward  construction  during  the  season  of 
1896,  for  the  reason  that  in  its  construction  it  is  proposed,  in  the  interests  of  economy, 
to  use  all  the  machinery,  tools,  etc.,  in  the  construction  of  Roush  River  Lock,  and 
not  required  for  further  use  there  after  the  completion  of  that  lock  in  December  last. 

Preparatory  to  the  commencement  of  construction  on  the  proposed  lock  general 
plans  for  a  concrete  lock,  plan  for  artificial  foundation  for  same,  plan  for  concrete 
forms  for  lock  walls,  plan  for  cofferdam  for  Inclosing  lock,  and  plan  for  iron  hollow 
quoins  were  prepared. 

The  adopted  plans  of  lock  have  principal  dimensions  as  follows : 

Lock  foundation  over  all :  Feet. 

Width i 74 

Length 224 

Length  of  lock  iiinsoiiry  over  all 220 

Width  of  chamher 36 

Height  of  walls  above  foundation 30 

Width  of  head  and  tail  walls  on  bottom 17 

Width  of  head  and  tail  walls  on  top 12 

Width  of  chamher  walls  on  hottom 14 

Width  of  chamber  walls  on  top,  river  wall 5 

Width  of  chamber  walls  on  top,  land  waU 5| 

Depth  of  water  over  lower  miter  sill 6 

Lift  of  lock 14 

Depth  of  water  over  upper  miter  sill 8 

Height  of  upper  guard  wall 9 

Miter  of  gates degrees..     20 
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That  part  of  plant  used  in  the  ooustruotion  of  the  look  in  Rongh  River,  Ken- 
tncky,  and  which  was  released  and  not  needed  there  after  the  completion  of  that 
lock,  was  moved  and  stored  here  in  December  last. 

On  April  1  the  oonstroction  of  a  lock  master's  dwelling  was  commenced.  The 
work  of  grading  a  yard  for  storage  of  materials,  the  erection  of  temporary  build- 
ings, erection  of  plant,  etc.,  preparatory  to  construction  of  lock,  was  begun  on  May 
18, 1897. 

On  June  17  a  dredge  was  set  to  work  excavating  the  lock  foundation,  and  that 
date  marks  the  time  of  commencing  actual  construction  on  the  look. 

The  work  accomplished  to  date  is  as  follows : 

One  lock  masters  dwelling,  having  stone  foundation  and  consisting  of  seven 
rooms,  a  one-room  cemented  cellar,  and  an  attic,  has  been  completed.  A  cistern, 
double  closet,  and  wood  and  coal  shed  have  been  completed.  The  grounds  have 
been  graded  about  dwelling  and  walks  made,  which  required  moving  of  483  cubic 
yards  of  clay  and  building  a  stairway  uphill  to  dwelling^  making  a  rise'of  about  40 
feet.  The  grading  of  yard  about  lock  site  for  use  in  storing  materials  and  erecting 
temporary  buildings  upon  has  been  completed,  which  required  the  moving  of  2,1(% 
cubic  yards  of  clay.  Temporary  buildings  for  use  in  construction  have  been  erected 
as  follows:  One  storeroom  and  cement  shed,  22  by  100  feet;  two  engine  sheds;  one 
blacksmith  and  carpenter  shop,  32  by  22  feet;  one  tool  house  and  warehouse,  14  by 
51  feet;  one  oil  house,  14  by  12  feet;  one  building,  20  by  90  feet,  for  kitchen,  and  two 
dining  rooms  for  use  of  mechanics  and  laborers.  Plant  has  been  erected  as  follows : 
Two  hoist  engines ;  two  derricks ;  1,310  feet  of  30-inch  gau^o  track  laid ;  a  wharf 
and  wharf  trestle,  consisting  of  one  stone-filled  crib  30  feet  long  bv  13  feet  wide  by 
19  feet  high,  extendin^^  7  feet  below  water;  five  bents  of  trestle  nrom  7  to  20  feet 
high,  and  the  excavation  by  dredge  of  700  cubic  yards  of  clay  and  12  snags;  one 
tank  and  about  1,600  feet  of  1-incn  and  l^-inch  service  pipe  laid. 

Excavation  for  lock  to  date  consists  of  478  cubic  yards  moved  by  shovel  and  2,160 
cubic  yards  and  20  snags  moved  by  dredge.  All  materials  received,  as  enumerated 
above,  have  been  unloaded,  inspected,  and  stored. 

The  expenditures  for  the  work  named  above  is  shown  in  the  following  table: 


Lock  master's  dwelling 

BuiliUng  cistern 

Coal  shed  and  closet,  complete 

Fencing  groands,  1,700  linear  feet 

Grading  grounds,  etc 

Grading  for  yard  for  temporary  buildings,  st^oring  material,  etc. 

Erection  of  temporary  buildings 

Laying  track  and  erecting  plant 

Erection  of  wharf  and  wnarf  trestles 

Dredging  for  wharf 

Excavation  for  lock,  dredge 

Excavation  for  lock,  picks  and  shovels 

Unloading,  storing,  and  inspecting  maieri  al 

Preparing  plans,  Dills  of  material,  and  advertisements 

Grading  road  to  highway 

Kepairmg  tools  ana  plant 


age  of  grou 
Watching  plant 

Quarrying  stone  for  concrete 

Removing  plant  firom  Rough  River  Lock  to  sito  of  Lock  No.  5.. 


Material./      Labor. 


$968.19 
51.88 
91.25 
108.80 
33.45 


711. 31 
82.38 


11.76 


009.80 


120.35 
650. 80 


$1,510.48 

46.46 

130.00 

109.80 

174. 40 

586.50 

482.00 

280.40 

250.26 

87.96 

805.60 

126.00 

1,132.00 

700.00 

71.65 

91.60 

87.75 

309.73 

381.22 


Total. 


$2,468.67 
98.83 
221.25 
218.60 
207.85 
686.50 
1,193.31 
862.78 
260.25 
87.96 
305.60 
136.75 
1.182.09 
700  00 
71.65 
91.60 
607.55 
809.73 
601.  R7 
659.80 


Other  expenditures  to  date  for  materials  received  are  as  follows: 

Material  for  use  in  construction  of  lock  and  dam $764.42 

Material  for  use  in  concrete-lock  construction 194. 64 

Timber  and  iron  for  use  in  construction  of  cofferdam ^  1, 844. 24 

Timber  for  use  in  construction  of  foundation 259.04 

Timber  for  use  in  construction  of  temporary  trestles 297. 46 

Vitrified  pipe  for  drainage  culvert  in  lock  wall 288.00 

The  remaining  work  proposed  for  the  season  is  as  follows : 

The  excavation  of  about  20,000  cubic  yards  of  material  necessary  for  putting  in 
lock  foundation ;  the  building  of  cofferdam  266  feet  lone  by  about  80  feet  wide;  the 
construction  of  the  entire  pile  and  timber  foundation  for  lock  74  feet  wide  by  224 
feet  long;  the  construction  of  land  wall  of  lock,  requiring  the  placing  of  about 
2,903  cubic  yards  of  concrete,  and  the  filling  back  of  land  wall. 

It  is  not  expected  that  the  river  wall  for  lock  will  be  constructed  this  season,  for 
the  reason  that  the  available  funds  are  not  considered  sufficient  to  do  that  in  addi- 
tion to  the  work  mentioned  above. 
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Prepttratioiis  would  ]i»Te  been  made  for  oonBtractinff  the  abaiment  in  addition  to 
the  work  now  proposed  bnt  for  the  fact  that  the  title  for  land  on  abutment  shore  of 
riyer  has  not  heeu  perfected. 

No  accident  to  property  or  any  employee  of  a  serioos  nature  has  occurred  since  the 
commencement  of  the  work. 

Very  respectftillyy  your  obedient  servant, 


Capt.  J.  O.  Wareex, 

Corp$  of  Engineer§. 


Wm.  M.  Hali»  A99i9UMt  Enifineor. 


B  B  g. 


OPERATING  AND  GABE  OF  LOCKS  AND  DAMS  ON  GREEN  AND  BARREN 

RIVERS,  KENTUCKY. 

[This  work  wm  in  the  oharge  of  Mi^.  JtmM  F.  Gtngory,  Coipa  of  XnginMn,  until  May  14,  U87.] 

For  report  of  general  project  see  page  2272,  Beport  of  Chief  of  Engi- 
neers, for  fiscal  year  ending  Jane  30, 1896. 

Special  work  daring  the  past  fiscal  year  consisted  of  extensive  repairs 
made  to  the  dam  and  abntment  at  Lock  No.  1,  Oreen  Biyer;  the  con- 
strnction  of  a  warehoose,  and  grading  the  gronnd  back  of  land  wall  at 
Lock  No.  4;  completing  and  setting  ap  in  place  new  apper  gates  and 
cast-iron  hollow  qnoins  at  Lock  No.  1,  Barren  Biyer;  the  constrnction 
of  a  new  haU  for  the  dredge;  extensive  repairs  to  the  United  States 
snag  boat  Wm.  Preston  Dixon;  the  constrnction  of  two  deck  barges  and 
two  derrick  boats;  and  the  nsnal  work  of  passing  boats,  etc,  through 
the  locks.  Snagging  and  dredging  were  performed  as  asual  and  work 
of  making  minor  miscellaneous  repairs  to  the  seteral  locks  and  dams, 
lock-tenders'  houses,  boats,  and  working  plant,  was  done  fh>m  time  to 
time,  as  became  necessary  to  maintain  the  whole  system  in  good  navi- 
gable condition. 

Two  items  in  last  year's  estimate  provide  for  work  which  has  not  yet 
been  practicable  to  commence,  viz:  the  work  of  rebuilding  Dam  No.  2 
and  the  construction  of  a  concrete  reinforcement  to  the  lower  end  of 
river  waU  of  Lock  No.  4.  However,  the  greater  part  of  the  material  for 
these  purposes  has  been  purchased  and  delivered  at  the  respective 
places  where  it  is  to  be  used,  and  it  is  expected  to  carry  the  work  to 
completion  previous  to  the  winter  of  1898. 

The  full  details  of  the  year's  operations  are  set  forth  in  the  report  of 
Mr.  G.  F.  Stickney,  assistant  engineer,  submitted  herewith. 

XeMM  of  land,  and  water  power ,  in  force  during  fieoal  year  ending  June  SO,  1897. 


Date. 


To  ozptn. 


Look  No,  S,  Green  BiTor. . . 
Look  Ko.  1,  Barren  Biyer. , 


LiTors  &  Welbom.. 
WiUiamBoolton.... 


Jui.l^   1892 
Jnlyl,  1878 


J»n.l, 
JnlyL 


1912 
1898 


CoUeoHonefor  uee  of  land  and  water  power,  Oreen  and  Barren  rivere,  Kentuokg,  forfieoal 

year  ending  June  SO,  1897, 


Location. 


Sniijeoi. 


Amount 
ooUeoted. 


LlTen  &  Welbom. 
Wllliaau  Bonlton.. 
Birant  d^  Kail  a... 
C.&.Hemenwaya, 


Look  Ko.  %  Green  Btrsr. .. 
Lock  Ko.  1,  Barren  BItot.  . 
Lock  Ko.  %  Green  BiTor. . . 
Lock  Ko.  8,  Green  Biver. . . 


Land  and  water  power.. 

.....do 

do 

.....do 


$100.00 
815.00 
180.00 
87.  BO 


«Ver1>allei 


I  nude  from  year  to  year. 
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Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigatimi  on  that 
portion  of  Ike  Green  and  Barren  rivers,  Kentucky,  improved  by  locks  and  dams,  during 
'    the  fiscal  j/ear  ending  June  30, 1897. 


Month. 


LooIe  No.  1,  Green  Rirer. 


Salaries. 


Labor 

and 

materiaL 


Current 
and  con- 
tingent 
expenses, 


Total. 


Look  No.  2,  Green  River. 


Salaries. 


Labor 

and 

materiaL 


Current 

andoon- 

tingent 

expenses. 


Total. 


1»6. 

July 

Angast 

September. . 

October 

November . . 
Deoember... 

1897. 

January  — 
February... 

March 

April 

M.y 

June 

•         Total. 


$109.50 
IRQ.  00 
205.00 
342.00 
322.85 
344.00 


810.86 
888.00 
287.00 
224.00 
152. 00 
166.00 


|35.fl0 
84.75 

788.68 
2, 622. 06 
2,687.93 
1.637.17 


1,105.68 
935.12 
393. 89 


$18.50 

11.85 

1.15 

14.24 

18.09 


7.  BO 
14.40 

4.00 
11.50 

4.23 

8.00 


$205.10 
283.25 
1. 005. 53 
2, 965. 21 
3,025.02 
1,999.26 


1,423.53 
1, 287. 52 
664.89 
235.50 
156.23 
173.00 


$180.00 
180.00 
205.00 
192.00 
172.83 
194.00 


160.83 
188.00 
267.00 
224.00 
152.00 
280.00 


$9.10 
17.32 
89.85 
25.30 
73.82 
218.02 


42.17 
10.96 
14.71 
6.48 
2.40 
10, 469. 74 


$19.21 
4.00 
6.25 
27.81 
11.49 


7.50 
n.40 

4.00 
32.60 

3-73 

6.00 


$189.10 
216.58 
248.35 
222.55 
274.46 
423.51 


210.00 
210.86 
285.71 
263.08 
158.13 
10,765.74 


3,019.70  ,10,290.38 


113.46 


13, 423. 54 


2.895.16 


10, 929. 87 


132.99 


13.457.52 


Month. 


Lock  No.  3,  Green  River. 


Salaries. 


Labor 

and 

material. 


Current 

and  rnn- 

tin  gent 

expeuBe%. 


Total. 


Lock  No.  4,  Green  River. 


Salaries. 


Labor 

and 

material. 


Current 
and  con- 

tin  gent 
expenses. 


Total. 


1896. 

July 

August 

September.. . 

October 

November . . 
Deoember... 

1897. 

January  

February ... 

Marcfa 

April 

Miy 

June 

Total. 


$180.00 
180. 00 
205.00 
192.00 
172.83 
194.00 


160.83 
188.00 
2rt7.00 
224.00 
152.00 
180.00 


$10.90 
37.40 

105.21 
34.10 
19.66 
2L44 


13.49 
3,026.97 
22.00 
22.05 
19.35 
22.76 


$26.27 
4.00 


20,73 
U.49 


15.00 
11.40 

4.00 
19.00 

3.72 
10.25 


$190.90 
243.67 

314. 21 
226. 10 

213. 22 
226.93 


188.82 
3, 228. 37 
293.00 
265.05 
175.07 
218.00 


$180.00 
180.00 
205.00 
192.00 
172.83 
194.00 


160.33 
188.00 
267.00 
224.00 
152.00 
480.00 


$1,458.26 

760.75 

762. 68 

11.40 

75.56 

9L72 


486.00 
625.69 
529. 10 
592.72 
26.90 
4,200.00 


$38.53 
4.20 


20.73 
11.49 


15.00 
16.09 

8.50 
19.00 

4.22 
10.50 


$1,638.35 
979.28 
971.83 
203.40 
269.12 
297.21 


661.88 
829.78 
804.60 
835,72 
183.12 
4,690.50 


2.295.16 


3,355.82 


126.86 


6,776.34 


2,595.16 


9,620.72 


148.26 


12, 364. 14 


MontlL 


Lock  No.  1.  Barren  River. 


Salaries. 


Labor 

and 

material. 


Current 

and 
contin- 
gent ex- 
penses. 


Total. 


U.  S.  snag  boat  Wm.  Preston  Dixon. 


Salaries 

and 

labor. 


Repairs. 


Sub- 
sistence. 


Sup- 
pUes. 


TotaL 


1896. 

July 

August ... 
September 

October 

November. 
Deoember. 

1687. 

January... 
February  . 
March  ..... 
April 

June 

Total 


$180.00 
180.00 
205.00 
192.00 
172.83 
194.00 


160.83 
188.00 
267.00 
224.00 
162.00 
180.00 


$1,671.64 

829.28 

15.10 

9.10 

16.46 

L60 


5.01 
804.85 
603.00 


$49.22 
4.00 


20.73 
n.49 


15.00 
n.89 

4.00 
19.00 

8.72 
20.00 


$1,861.64 
1,058.50 
224.10 
20L10 
209.02 
207.09 


180.84 
1.004.24 
874.00 
248.00 
155.72 
200.00 


$858.00 
855.17 
859.67 
828.83 
828.33 
816.67 


717. 14 
461.33 
508.00 
476.99 
1,179.30 
1,220.00 


$45.00 


$400.47 
07.86 


97.78 


2.40 
4.90 


885.90 
5,174.69 


149. 16 
247.98 


293.84 
17.63 
31.40 

220.38 
33.96 

220.00 


$260.49 

88.02 

10.82 

115.62 

353.56 


288.48 
42.00 
82.11 

144.01 
30.47 
40.00 


$858.00 
1, 561. 13 
1,045.06 
839.65 
1.003.11 
1,515.94 


1.25L86 
625.86 
62L51 
1,727.28 
1,243.73 
6,654.69 


2,295.16     8,955.04     158.66     0.408.75  9,609.43  6,210.62  1,71L68  1,405.58   18,947.81 
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Detailed  eial^ment  of  expenses  incurred  in  preeervimg  w^  maintaining  nadgaiiion  on  thai 
portion  of  the  Green  and  Barren  rivere,  Kentuekg,  ete. — Continued. 


MontJi. 


IT.  8.  dredge  boet  Lermond. 


and  Itkbot.     ^P**»- 


Sappliee. 


Total. 


1890. 


Jnly 

AugnBt..,. 
September . 

October 

November . 
December.. 


1897. 


Janiuury.. 
February. 
Marcb.... 

April 

May 

June 


Total. 


$366.00 


00.17 
416.00 
415.00 


88.00 
70.33 
210. 17 
186.00 

171.  ra 

400.00 


$2.89 


$52.22 
20.58 


42.98 
012.00 


1.00 
90.00 


ia99 


.25 
19.00 
28.66 


2,000.56 
80.75 


.50 
70.80 


2,434.60.      2,799.07 


202.89 


$418.22 

22.97 

OD.  17 

457.96 

2,037.99 


88.96 

00.33 

207.79 

135.00 

2.282.04 

501.55 


5,487.19 


Two  new  bargee . .. 
Two  derrick  ooati . 


$8, 828.  OS 
.    8,928.70 


RECAPITULATION. 

LoekNo.  1,  Ore«nRiTer T $18,428.54 

Look  No.  2,  Green  River 18.457.82 

Look  No.  8,  Green  Riyer 6,770.84 

Lock  No.  4,  Green  River 12.304.14 

Look  No.  1,  Barren  River 0.408.75 

n.S.8oagboat  Wm.  PreiUm  Dixon 18,947.81 

U.S.dredffe  boat  Xermond 5,487.12 

Two  newDargea 8.823.02 

Two  new  derrick  boats 8,928.70 

Total  expenditures  for  fiscal  year  ending  Jane  80,  1897,  including  $20,470.20  out- 
standing liabilities - 83,500.44 


AMOUNTS  AND  DATES  OF  APPROPRIATIONS  AND  ALLOTMENTS. 

Appropriations, 
Angnst  11,  1888 $135,000.00 

Allotments, 

January  4,  1889 $167,113.00 

Jnly  20,  1889 189,110.00 

July  17,  1890 53,783.47 

July  16, 1891 77,807.26 

July  15, 1892 46,264.26 

July  15, 1893 49,730.88 

July  13, 1894 25,927.23 

January  26,  1896 6,000.00 

July  20, 1896 61,080.31 

Total 616,815.41 
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Bepori  of  lockages  on  Oroon  and  Barron  rivers,  Kentucky,  for  fiscal  year  ending  June 

SO,  1897, 


Days 

Days 

sns- 

pOTd- 

ed. 

Going  np. 

Going  down. 

Total 

crafts 

and 

flats 

passing. 

Total 

Look. 

Steam- 
boaU. 

flats. 

oella- 
ne- 
ons. 

Steam- 
boats. 

flats. 

Rafts. 

Mis- 
oeUa- 
ne- 
ons. 

number 
of 
look- 
ages. 

No.  1«  Green 

No.  2,  Green 

No.  3,  Green 

No.  4,  Green 

No.  1«  Barren 

274 
299 
$07 
816 
848 

91 
66 
68 
49 
17 

464 
468 
437 
620 
422 

274 
821 
286 
412 
230 

83 
119 
69 
26 
42 

455 
467 
430 
629 
420 

266 
311 
266 
408 
221 

226 

230 

103 

53 

10 

74 
133 
76 
28 
62 

1,841 
2.058 
1,688 
2,176 
1,407 

2,866 
2,852 
1,705 
2,164 
1,288 

Total 

1,644 

281 

2.411 

1,498 

888 

2.401 

1.471 

681 

372 

9,117 

9,864 

Note ^Looking  tbrongh  No.  1,  Green  Biyer,  was  suspended  91  days  on  account  of  high  water; 

through  No.  2,  Green  RWer,  66  davs  on  account  of  high  water;  through  No.  3,  Green  River,  58  days  on 
account  of  high  water;  through  No.  4,  Green  River,  15  days  on  account  of  repairs  to  lock  gates,  2  days 
on  account  or  ice,  and  32  days  on  account  of  high  water;  through  No.  1,  Barren  River,  17  days  on 
account  of  repairs  to  lock  gates. 


IMt  of  hoais  plying  on  Qreon  and  Barren  rivers,  Kentucky,  during  the  fiscal  year  ending 

June  SO,  1897, 


Name  of  boat. 


Character. 


Length. 


Breadth. 


Depth. 


Tonnage. 


"Wm.  Preston  Dizon., 
Col. G.L.  Gillespie.. 

Gayoso 

City  of  ClarksviUe . . . . 

STansvllle 

J.  CKerr 

JanieRae 

Mary  Stuart 

Lela 

Peanklshaw 

Fawn 

E.L.Reel 

Gihon 

Jack  Osborne 

Longfellow 

Smma  Cooper 

Penguin 

Little  Tom  Moss 

LN.Hook 

Racket 

Little  Clvde 

John  T.  Carson 

J.B.Horton 

Royal  Pierce 

Ha. 

CO 

Bleanor 

IsabeUa 

Herbert  Koran 

Blttache 

Hussar.....  •■•••-•••' 

Ingleside .• 

S£nund 

Louisa 

Lena  Archer 

Frank  Von  Behren.. 

Rover 

Three  Brothers 

liary  Agnes 

Josephbie 

City  of  Hartford.... 


U.S  snag  boat.. 
U.  &  towboat. . 

Passenger 

do 


....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

Towboat 

do 

do 

....do 

....do 

....do 

do 

do 

.....do 

do 

....do 

do 

do 

do 

Tugboat 

...do 

...  .do 

do 

.....do 

.....do 

....do 

.....do 

Sawmill  boat., 

do 

do 

Pleasure  boat., 

do 

do 

Gasoline  boat.. 


FeeL 
124.9 
110 
127.3 
125 
121 
120 
110 
100 

70 

80.9 

96 

76 

70 

136.6 
112 

06 

80 

90 
109 

99 
100 

86 

66 

70 

60 

81.6 

60 

06 

94 

92 

80 

81 

66 

73 

46 
116 
100 
100 

80 

8L6 

26 


Feet. 
32 
25 
80 
24 
30.2 
25 
26.9 
20.6 
18 
20.2 
26 
14 
17 
80 
10.6 
26 

16.6 
22 
19.4 
16.2 
20 
18.8 
14 
17 
14 
16.7 
16 
22 
16 
17 
16 
14 
12 
16.6 

0 
24 
18 
20 

7.6 

6 

4 


Feet. 
6 
8 
6 

8.8 
6 
4 
8 

8.6 
8 

8.6 
8.6 
8 

8.8 
4.6 
4.8 
8.6 
8.4 
8 
8 

8.6 
8.6 
8 
4 

8.8 
8 

2.7 
2.8 
4.8 
6 

8.8 
4 
4 
8 

8.8 
4 
3 

8.6 
9.8 
2.6 
4 
2 


200 
82.60 
197.99 
194.60 
194.24 
126.97 
99.64 
90.20 
68.97 
68.18 
46 

84.63 
29.18 
188.51 
93.69 
79.10 
60.68 
66.30 
65.96 
62.84 
52.20 
47.60 
36 

29.18 
22 

19.84 
14.64 
66.24 
61.98 
48.40 
89 
36 

14.64 
40.80 
8 
94 
66 

62.80 
6.68 
8 
1 


END  97 155 
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C<mmercial  8iati»iic8  of  Green  and  Barren  rirer$,  Kentuckif,  for  fUeal  jfear  ending  June 

30, 1897, 

Tons.  Tons. 

Timber,  logH,  etc 148,760  Lumber 6,889 

Beer 238  Merchandise 14,699 

Cement 387  Proiluce 39 

Coal 20,110  Salt 922 

Flour 1,220  Stone 2,853 

Grain 1,956  Staves  and  headings :  3,206 

Handles 2,967  Ties,  railroad 92,504 

Hay 385  Tobaoco,leaf 1,880 

Hides 30  Whisky 38 

Hooppoles 553                                                                

Iron,  manufactured 57  1             Total 303,475 

Livestock 3,782  1 

Passeogers number..  1,740 


report  of  mr.  o.  f.  stickney,  assistant  knginebr. 

United  States  Engineer  Ovficr, 

Bowling  Green ^  Ey.,  June  SO,  1897. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  pertaining 
to  operating  and  care  of,  etc.,  (>reen  and  Barren  rivers,  during  the  fiscal  year  ending 
June  30,  181)7.    The  allotment  for  operating  and  care  of  Green  and  Barren  riven 
during  the  year  was  as  follows : 

Lock  No.  1,  Green  River: 

Kepairs  to  dam $5, 150.00 

Repairs  to  abutment 256.00 

Salaries  of  lock  hands  and  office  expenses 2,900.00 

Contingencies 1,000.00 

9,306.00 


Lock  No.  2,  Green  River : 

Repairs  to  dam 19,365  00 

Salary  of  lock  hands  and  office  expenses 2,900.00 

Contingencies , 500.00 

22,765.00 


Lock  No.  3,  Green  River: 

Salary  of  lock  hands  and  office  expenses 2,900.00 

Contingencies 500.00 

3,400.00 


Lock  No.  4,  Green  River : 

Repairs  to  river  lock  wall 10,616.43 

Filling  and  grading  behind  land  wall *. . .  2, 154. 00 

Storeliouse 1, 200. 00 

Completing  new  upper  lock  gates 748.80 

Salary  of  lock  hands  and  office  expenses 2,  900. 00 

Contingencies 750.00 

18,369.23 


Lock  No.  1,  Barren  River : 

Completing  new  upper  lock  gates 664.80 

Salary  of  lock  hands  and  office  expenses 2,900.00 

Contingencies ^ 500.00 

4,064.80 
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U.  S.8nag  boat  Wm.  Preston  Dixon: 

Repairs  to  snag  boat $5,883.35 

Operating  snag  boat 12,500.00 


18,383.35 


U.  8.  dredge  boat  B.  0,  Lermond : 

New  hull 1,780.00 

New  clam-shell  backet 750.00 

Operating  dredge  boat 4,500.00 


7,030.00 


Two  new  deck  barges 3,400.00 

Two  new  derrick  boats 3,400.00 


6,800.00 


Total  estimate  for  fiscal  year  ending  June  30,  1897 90, 118. 38 

The  following  is  a  detailed  statement  of  the  work  done  daring  the  year : 

LOCK  NO.   1,  GREEN  RIVER. 

Repairs  to  dam, — Two  sections  of  the  upper  portion  of  the  dam  above  the  crest, 
ag&rre^ating  309  linear  feet,  have  been  rebuilt,  as  follows:  240  linear  feet  at  the  east 
end  ot  the  dam  and  69  linear  feet  at  the  west  end.  The  middle  section,  205  linear 
feet,  was  repaired  in  1894.  A  section  of  the  lower  slope  of  the  dam,  100  feet  long,  has 
been  repaired  by  renewing  the  three  upper  courses  of  range  sticks  and  replacing  the 
sheathing  which  had  been  carried  off  during  the  high  water  of  the  past  season.  The 
upper  slope  of  the  dam  is  24  feet  long  and  lower  slope  30  feet  long.  The  materials 
for  repairing  the  dam,  with  the  exception  of  the  sheathing  and  sheathing  spikes  for 
lower  slope,  nad  been  received  during  the  previoas  year.  The  rebuilding  of  the  upper 
slope  was  done  in  three  sections,  which  were  successively  inclosed  with  cofferoams 
of  riprap  stone  backed  with  hickory  lathe  turnings.  The  frame  of  the  dam  was 
constructed  of  hewed  timber,  the  sheathing  and  comb  stick  of  sawed  timber.  The 
following  materials  have  been  used  in  this  work : 

Hewed  gum  timber,  12  inches  between  faces,  for  frame  of  dam. . .linear  feet..     9, 146 

Sawed  gum  timber,  for  sheathing feet  B.  M . .  50, 392 

Riprap  stone,  for  filling cubic  yards..     1,963 

Driftbolts,  spikes,etc pounds..     7,627 

Bnpairs  to  abutmenta. — The  abutments  of  the  dam  were  built,  originally,  as  the 
foundations  for  mills,  operated  by  water  power,  and  at  the  west  abutment  the  water 
was  drawn  through  three  gates  in  the  stone  foundation,  considerably  below  the  level 
of  the  crest  of  dam.  At  the  bottom  of  these  openings  12  by  12  inch  timbers  were 
laid  through  the  width  of  the  wall  and  extending  across  the  three  openings.  These 
timbers  had  decayed,  causing  leaks  through  the  abutment  and  weakening  the  wall. 
The  portion  of  wall  above  the  openings  was  torn  down,  the  timbers  removed,  and 
the  wall  rebuilt;  the  work  being  done  while  this  end  of  the  dam  was  inclosed  with 
a  cofferdam.  Eighty-seven  yards  of  stone  wall  was  torn  down.  It  was  found  that 
the  wall  had  been  dry  laid,  with  cement  only  in  the  joints  on  the  face.  The  section 
of  wall  rebuilt  contains  90  cubic  yards  of  stone,  which  was  laid  in  cement  mortar. 
On  the  east  abutment,  reset  4  coping  stones  and  repointed  49  linear  feet  of  joint. 
There  have  been  used  in  this  work : 

Natural  cement barrels..  40 

Sand cubic  yards..  18 

General  trorfc.— Painted  both  sets  of  lock  gates,  and  whitewashed  outbuildings 
and  fences:  built  2  concrete  monuments  at  comers  of  Government  land  on  eaHt  side 
of  river.  These  monuments  were  made  by  sinking  cement  barrels  in  the  ground, 
for  one-half  of  their  height,  with  an  iron  rod  set  upright  in  the  center  o/  each  bar- 
rel, projecting  slightly  above  the  top,  to  mark  the  exact  corner.  The  barrels  were 
then  filled  with  concrete,  which  was  allowed  several  days  to  harden,  after  which  the 
staves  were  cut  ofi',  the  monuments  smoothed  up  with  cement  mortar  and  white- 
washed. 

Highest  water  occurred  March  3,  1897,  upper  gauge  reading  33.3  feet.  Lowest 
water  occurred,  above  the  dam,  August  22,  1896,  upper  gauge  reading  5.2  feet;  and 
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below  the  dam,  September  21-22,  1896,  lower  ganse  reading  4.8  feet.    The  walls  of 
the  lock  haye  been  submerged  seventy-two  days  doling  the  year. 

LOCK  KO.  2,  GREEN  RIVER. 

Bepain  to  dam. — The  repairs  to  the  dam  have  not  been  started  yet,  as  the  stage  of 
water  has  not  been  favorable,  and  nothing  has  been  done  beyond  receiving  and  stor- 
ing materials.  It  is  expected  that  the  work  will  be  completed  daring  the  next  fiscal 
year.    The  following  materials  have  been  received  and  stored: 

Gnm  timber foetB.M..  134,828 

White-oak  timber do 78,576 

Iron,  spikes,  etc poands..    47,582 

Sixty-five  thousand  three  hundred  and  thirty  three  feet  B.  M.  yellow-pine  lumber 
has  been  received  and  loaded  on  a  barge,  to  be  taken  to  Lock  No.  2,  Green  River. 

General  work. — Painted  both  sets  of  look  gates,  and  whitewashed  outbuildings 
and  fences;  built  a  fence  around  the  Government  land.  From  the  water  edge  up  to 
the  top  of  the  bank  the  fence  was  made  of  old  6  by  12  inch  timbers  set  on  end  and 
spacea  about  6 inches  apart;  the  timber  was  cut  into  8-foot  lengths,  of  which  3  feet 
was  set  in  the  eround,  leaving  5  feet  projecting  above  the  grround.  The  fence  on 
top  of  the  bauK  was  constructed  of  10-bar  woven  wire,  46  inches  high,  with  one 
strand  of  barbed  wire  along  the  top.  The  fence  posts  are  of  cedar,  8  feet  long,  set 
3  feet  in  the  ground,  and  spaced  20  feet  apart.  The  length  of  fence  constructed  is  as 
follows : 

Linear  feet. 

Woven -wire  fence,  with  cedar  posts 1,330 

Timber  palings 188 

The  lock  hand's  house  has  been  put  in  thorough  repair,  as  follows:  Put  new  win- 
dows, doors,  and  a  concrete  fioor  in  the  basement;  laid  a  drain  of  vitrified  pipe  from 
basement  to  mill  race,  140  linear  feet;  rebuilt  the  chimney  tops,  replastored  the 
kitchen,  built  a  porch  on  one  side,  wainscoted  two  rooms,  painted  all  woodwork, 
and  papered  two  rooms;  tore  down  old  smokehouse  and  stable  and  constructed  a 
coal  shed  from  the  materials.  The  lock  master's  house  has  been  repaired  by  putting 
a  corrngated  iron  roof  over  the  kitchen,  renewing  one  window  sash,  and  papering 
two  rooms. 

Filled  22  cubic  vards  of  stone  into  one  of  the  buttress  cribs  of  dam,  to  replace 
that  washed  out  during  high  water.  Placed  63  cubic  yards  of  earth  and  stone 
below  lower  guide  crib  to  stop  the  current  flowing  across  entrance  to  lock. 

Highest  water  occurred  March  19-20,  1897,  upper  gauge  reading  30  feet.  Lowest 
water  occurred  September  16, 18P6,  upper  gauge  reading  6.8  feet.  The  walls  of  the 
lock  have  been  submerged  fifty-nine  days  during  the  year. 

LOCK  NO.   8,  eRBBN   RIVER. 

General  work. — Painted  both  sets  of  lock  gates  and  whitewashed  outbuildings, 
fences,  etc.  Repaired  lock  gates  by  removing  20  broken  fenders  and  replacing  same 
with  new  fenders.  Rebuil  t  steps  and  platform  on  front  of  tool  house  and  constructed 
platform  for  oil  tanks. 

Highest  water  occurred  February  28  to  March  1,  1897,  upper  gauge  reading  24.3 
feet.  Lowest  water  occurred  October  29  to  November  5,  189d,  upper  gauge  reading 
4.9  feet.    The  walls  of  the  lock  have  been  submerged  forty -nine  days  during  the  year. 

LOCK  NO.  4,  GREEN  RIVER. 

Bmairs  to  river  lock  wall. — The  repairs  to  river  wall  have  not  been  started  yet,  but 
the  following  materials  have  been  received  and  stored: 

Red-oak  timber  for  cofferdam feetB.  M..  38, 187 

Yellow-pine  timber  for  concrete  forms do 29,430 

Iron  for  cofferdam pounds..  11,961 

Iron  for  concrete  forms do..     7,243 

Baylor's  Portland  cement  for  concrete barrels..     1, 120 

Broken  stone  for  concrete cubic  yards..        493 

It  is  expected  that  the  work  will  be  done  during  the  first  months  of  the  next  fiscal 
year 
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Filling  and  grading  behind  land  lookwalL—Btkck  of  the  land  lock  wall  was  a  channel 
that  formerly  admitted  water  to  the  water  wheel  of  a  mill.  The  lower  end  of  the 
channel  was  closed  by  a  crib  bnilt  of  timber  and  stone.  The  timber  of  the  crib  was 
badly  decayed,  and  the  crib  was  liable  to  give  way  if  subjected  to  any  pressure. 

The  place  was  unsightly;  access  to  the  lock  wall  was  difficult  on  account  of  the 
mill  race,  and  there  did  not  seem  to  be  much  probability  that  the  water  power  would 
ever  be  leased  again.  The  mill  race  has  been  almost  entirely  filled  np,  the  space 
graded,  and  a  strip  of  paving  laid  along  back  of  the  lock  wall.  Five  thousand  four 
hundred  and  fourteen  cubic  yards  of  earth,  stone,  and  gravel  have  been  placed  in 
the  old  mill  race.  Of  this  amount  1,515  cubic  yards  were  taken  so  as  to  grade  a  site 
for  a  storehouse,  and  from  the  bed  of  the  wagon  road  through  the  lock  grounds, 
reducing  the  grade  and  improving  the  road  considerably.  The  remaining  3,899 
cubic  yards  was  dredged  from  a  gravel  bar  in  the  river  below  the  lock.  Two  hun- 
dred and  forty-four  square  yards  of  paving  back  of  look  wall  has  been  laid,  consist- 
ing of  thin  bedded  stone  set  on  edge. 

Storehouse, — There  has  been  great  need  for  a  storehouse,  conveniently  located,  and 
of  sufficient  size  to  contain  all  tools  and  appliances  used  on  the  rivers  when  not  in 
service.  The  new  storehouse  is  situated  just  above  the  level  of  extreme  high  water, 
back  of  the  lock  wall.  The  lock  is  reached  by  an  incline  about  120  feet  long.  The 
storehouse  is  a  frame  structure  resting  on  a  stone  foundation,  75  feet  long,  30  feet 
wide,  with  walls  10  feet  high.  The  frame  and  floor  are  of  oak,  the  siding  and  the 
sheathing  of  the  roof  is  yellow  poplar.    The  roof  is  covered  with  corrugated  iron. 

Completing  new  upper  lock  gates, — At  the  beginning  of  the  fiscal  year  all  the 
materials  for  new  upper  lock  ^tes  had  been  received,  and  the  construction  of  the 
gates  had  commenced.  The  old  lock  gates  were  removed,  a  cofferdam  built  across 
the  upper  end  of  the  fore  bay,  and  the  new  gates  were  set  up  in  place.  The  old 
stone  hollow  quoins,  being  worn  and  broken  so  that  they  leaked  badly,  were  cut 
out  and  new  cast-iron  hollow  quoins  were  substituted,  being  bedded  in  cement 
mortar  and  bolted  to  the  masonry.  New  anchor  irons,  let  into  the  top  of  the  wall, 
were  employed  in  place  of  the  old  type  of  anchorage,  which  projected  above  the 
top  of  the  wall.  The  land  wall,  being  too  thin  to  provide  sufficient  anchorage,  was 
reenforced  at  the  back  with  9  cubic  yards  of  concrete.  The  coping  stones  around 
the  heel  of  each  gate,  having  been  badly  broken,  were  taken  up  and  replaced,  about 
28  square  yards  of  new  15-inch  coping  being  set.  The  timber  for  the  gates  was 
dressed,  the  gates  put  together  upon  the  bank,  and  the  irons  fitted.  After  the  new 
hollow  quoins  had  been  put  in  place,  the  gates  were  taken  apart,  and  rebuilt  in 
place.  The  fore  bay  was  sheathed  with  2-inch  oak  timber  to  stop  leaks  through  the 
breast  wall.  Navigation  was  suspended  for  fifteen  days  while  the  gates  were  being 
set  up. 

General  toorX;.— Painted  both  sets  of  look  gates,  and  whitewashed  outbuildings, 
fences,  etc.  The  uninclosed  portion  of  the  Government  land  has  been  fenced  with  a 
ten-bar  woven  wire  fence  46  inches  high,  with  one  strand  of  barbed  wire  along  the 
top,  stretched  between  cedar  posts  spaced  20  feet  apart  and  set  3  feet  in  the  ground. 
The  amount  of  fence  built  is  1,180  linear  feet. 

Rebuilt  chimney  and  made  minor  repairs  to  lock  master's  house.  Moved  two  small 
storehouses  to  new  sites  in  order  to  provide  room  for  large  storehouse.  Two  concrete 
monuments  have  been  built  on  the  southeast  boundary  line  of  the  lock  grounds, 
similar  to  those  constructed  at  Lock  No.  1,  Green  River. 

Highest  water  occurred  February  20, 1897,  upper  gauge  reading  27.5  feet.  Lowest 
water  occurred  September  15-17, 1896,  upper  gauge  reading  6.4  feet.  The  look  walls 
have  been  submerged  thirty-one  days  during  the  year. 

LOCK  NO.  1,  BABREN  BIVER. 

Completing  new  upper  loek  gates. — ^At  the  beginning  of  the  fiscal  year  the  materialB 
for  new  upper  look  gates  were  on  hand  and  the  gates  were  under  construction.  New 
oast-iron  nollow  quoins  and  new  anchor  irons  were  provided,  and  the  gates  were 
constructed  and  set  up  in  similar  manner  to  those  at  Look  No.  4,  Green  River.  It 
was  found  that  the  land  wall  overhung  about  If  inches.  The  face  of  this  wall  was 
dressed  off  at  the  gate  reoess  in  order  that  the  gate  might  open  back  into  the  recess. 
The  floor  of  the  forebay  was  sheathed  with  2-inch  oak  timber,  to  stop  leaks  through 
the  breast  wall.  Navigation  was  suspended  for  seventeen  days,  while  the  gates  were 
being  set  up. 

General  work. — Placed  500  cubic  yards  of  hickory  lathe  turnings  on  upper  slope  of 
dam  to  stop  leaks  in  same.  Painted  both  sets  of  lock  gates,  whitewashed  outbuild- 
ings^ fences,  etc.,  papered  six  rooms,  and  made  minor  repairs  to  look  houses. 

Highest  water  occurred  February  24-25, 1897,  upper  gauge  reading  16.4  feet.  Low- 
est water  occurred  September  12-14,  1896,  upper  gauge  reading  6.2  feet.  The  lock 
walls  have  not  been  submerged  during  the  year. 
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U.  0.  8HAG  BOAT  WM.  PRS8TON  DIXOH. 

B^atrs  to  tnag  boat, — ^The  hall  of  the  8ii*g  hoat  is  a  composite  constroetion  of  iron 
and  wood,  the  n^nnwhalee,  keeleon,  and  bnlkheads  being  iroD,  while  all  the  remainder 
of  the  hall  is  of  wood.  All  the  timber  in  the  holl,  except  the  main  botUnn  and  the 
stem  rake,  was  decayed.  Varioas  parts  of  the  machinery  had  been  worn  oat  in  serv- 
ice and  ne<)ded  renewing.  The  repairs  to  the  snag  boat  have  beeo  made  at  the  Louis- 
yille  and  Portland  Canal  Dry  Dock,  and  are  almost  completed,  the  following  work 
having  been  done : 

All  floor  beams,  all  deck  beams,  the  head  stick,  main  deck,  and  stationary  fenders 
have  been  renewed  with  yellow-pine  timber.  Several  new  planks  in  the  bottom,  and 
a  n e w  forward  rake  of  white  oak  have  been  pat  on.  The  gnn  whales  and  keelson,  from 
amidship  aft,  have  been  raised,  taking  oat  the  reverse  shear  in  after  part  of  the  deck. 
The  deck,  bottom,  and  rakes  have  been  calked.  The  boat  has  been  famished  with 
new  smokestacks,  new  breeching,  new  steam  dram,  new  ash  pan,  and  new  oast-iron 
back  plate  to  boilers.  The  main  engines  have  been  famished  with  new,  brass-filled 
packing  rings  on  pistons ;  the  capstim  engines  with  new  slide  brasses,  and  new  pack- 
ing rings  on  pistons.  New  flanges  have  been  pat  on  mad  drums.  The  cyliuder  tim- 
bers have  been  repaired  and  stiffened  by  riveting  reenforcing  plates  on  the  bottom 
flanges.  The  shifting  rigging  on  main  engines  has  been  changed  to  below  deck ;  the 
forward  part  of  the  boiler  deck  and  the  hurricane  deck  have  been  lengthened  5  feet, 
iving  considerable  more  deck  room.  The  two  flights  of  stairs,  lending  to  boiler 
eck,  nave  been  removed,  and  one  flight  substitnted,  considerably  increasing  the 
size  of  the  coal  box,  which  is  nndemeath.  The  size  of  the  forward  cabin  has  been 
increased  by  moving  one  bulkhead  and  moving  the  smokestacks  outboard.  Altera- 
tions have  been  made  to  doors  and  windows.  The  front  of  the  pilot  house  has  been 
closed  with  sliding  sashes;  the  bulkheads  have  boeti  repaired,  and  also  the  gnards, 
railings,  etc.,  above  the  main  deck.  Steam  heaters  have  been  provided  for  the  entire 
cabin,  texas,  and  pilot  house.  A  new  canvas  roof  has  been  put  on  the  entire  boat, 
and  the  boat  has  been  partially  painted.  There  still  remains  some  work  to  be  done 
about  the  machinery,  such  as  riveting  steam  drum  on  boilers,  setting  np  breeching 
and  smokestacks,  altering  escape  pipes,  etc.  It  is  expected  that  the  repairs  will  be 
completed  in  a  few  days. 

Operating  mag  hoat, — The  snag  boat  has  been  in  commission  two  hundred  and 
eighty-one  days  during  the  year,  part  of  which  time  was  spent  at  the  Louisville  and 
Portland  Canal  Dry  Dock  (during  April,  May,  and  Jane)  in  making  repairs.  In 
addition  to  removing  snags  from  the  channel  of  the  rivers  and  cutting  or  deadening 
overhanging  trees,  the  boat  has  been  engaged  in  doing  the  necessary  towing  of 
dredge,  scows,  barges,  and  derrick  boats  between  the  various  looks;  assisting  in 
building  cofferdams  at  Lock  No.  1,  Barren  River,  and  Lock  No.  4,  Green  River,  and 
taking  rock  soundings  on  Green  River,  below  Lock  No.  1 ;  running  to  Frankfort,  on 
the  Kentacky  River,  towing  Kentucky  River  barge  to  Carroll  ton  and  Kentucky  River 
Dredge  No.  1  to  Louisville  and  Portland  Canal  Dry  Dock. 

During  the  year  the  snag  boat  ran  6,002  miles,  cut  and  deadened  74  overhanging 
trees,  and  removed  968  snags,  located  as  follows: 

Snags. 

Below  Lock  No.  1,  Green  River 30 

Between  Locks  No.  1  and  No.  2,  Green  River 326 

Between  Looks  No.  2  and  No.  3,  Green  River 344 

Between  Locks  No.  3  and  No.  4,  Green  River 174 

Barren  River  from  mouth  to  Bowling  Green 95 

Total 968 

U.  8.  TOWBOAT  COL.  O.  L.  OILLESPIB. 

The  towboat  has  been  engaged  during  the  past  twenty  days  in  towing  barges, 
derrick  boats,  etc.,  on  Green  and  Barren  rivers,  and  during  this  period  has  run  802 
miles. 

U.  8.  DREDGE  BOAT  B.  O.  LERMOND. 

New  Kail, — Most  of  the  materials  for  constracting  a  new  hull  for  the  dredge  boat 
were  on  hand  at  the  beginning  of  the  fiscal  year,  having  been  provided  for  in  the  * 
estimate  for  the  previous  year.    The  hull  has  b^n  built  complete,  the  cabin  and 
machinery  transferred  from  old  hnll,  and  new  ''A''  frame,  spuds,  and  dipper  arms 

f provided.  The  hull  is  112  feet  long,  31  feet  wide,  4  feet  deep,  and  is  constructed  of 
on^-leaf  yellow  pine,  excepting  the  streamers,  rake  frames,  spuds,  and  kevels, 
which  are  made  of  white  oak.  The  dredge  boat  was  painted  and  a  new  canvas  roof 
put  on  the  cabin. 
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New  clam-»hell  hucket, — ^A  new  Lancaster  (1^  cnbio  yards)  clam-shell  bucket  has 
been  purchased  to  replace  one  worn  out  in  service. 

Oj^rating  dredge  boat. — ^The  dredge  boat  has  been  employed  at  each  of  the  locks  in 
freeing  the  entrances  and  lock  chambers  from  mud,  sand,  leaves,  etc. ;  at  Lock  No.  1, 
Green  River,  dredged  stone,  etc.,  from  cofferdams  above  the  dam;  at  Lock  No.  4, 
Oreen  River,  dredged  gravel,  to  be  used  in  filling  mill  race  back  of  land  wall.  The 
crew  of  the  dredge  assisted  in  building  cofferdams  at  I^ock  No.  1,  Barren  River,  and 
Lock  No.  4,  Green  River.    The  dredging  at  the  various  locks  has  been  as  follows : 

Lock  No.  1,  Green  River:  Upper  entrance,  5,250  cubic  yards. 

Lock  No.  2,  Green  River :  Upper  entrance,  11,775  cubic  yards ;  575  linear  feet  sunken 
timber.  Lower  entrance,  4,165  cubic  yards;  1,925  linear  feet  sunken  timber.  Lock 
chamber,  300  cubic  yards. 

Lock  No.  3,  Green  River:  Upper  entrance,  1,950  cubic  yards;  lower  entrance,  700 
cubic  yards;  lock  chamber,  400  cubic  yards. 

Lock  No.  4,  Green  River:  Upper  entrance^  2,500  cubic  yards. 

Lock  No.  1,  Barren  River:  Upper  entrance,  1,000  cubic  yards;  lower  entrance,  250 
cubic  yards ;  lock  chamber,  300  cubic  yards. 

Lock  No.  1,  Green  River :  Cofferdam,  885  cubic  yards. 

Lock  No.  4,  Green  River:  Gravel  for  filling  back  of  lock  wall,  610  cubic  yards. 

Total,  30,085  cubic  yards,  2,500  linear  feet  sunken  timber. 

Two  new  deck  bargee, — These  were  needed  to  transport  tools,  materials,  etc.,  and  to 
take  the  place  of  three  old  barges  that  have  been  practically  worn  out  in  service. 
The  barges  are  100  feet  long,  20  feet  wide,  5  feet  deep,  and  are  constructed  of  long- 
leaf  yellow  pine,  with  white-oak  streamers,  rake  frames,  and  timber  heads. 

Two  new  derrick  boate, — These  were  constructed  to  replace  two  derrick  boats  that 
are  practically  worn  out.  They  are  70  feet  long,  26  feet  wide,  and  4  foot  deep,  with 
masts  40 feet  high,  su])ported  by  4  timber  stiff  legs,  and  having  booms  60  feet  long. 
The  derrick  boats  are  each  operated  by  a  ''Muudy"  18-horsepower  double-drum 
hoisting  engine,  which  were  taken  off  the  old  derrick  boats.  The  engines  are  pro- 
tected from  the  weather  by  cabins  18  feet  square,  10  feet  high. 

All  work  has  been  done  by  hired  labor,  excepting  the  repairs  to  machinery  of 
snag  boat,  which  were  done  under  ten-day  proposals.  All  materials  have  been  pur- 
chased under  ten-day  proposals,  or  formal  contract,  except  in  a  few  instances  wnere 
small  purchases  were  made  in  open  market. 

Very  respectfully,  your  obedient  servant, 

G.  F.  Sticknby,  AeHsiant  Engineer. 

Capt.  J.  G.  Warrkn, 

Corps  of  Engineer 9,  U,  8,  A» 


E  E  lo. 

IMPROVEMENT  OF  ROUGH  RIVER,   KENTUCKY. 
[This  work  wm  in  the  charge  of  Mi^j-  James  F.  Gregory,  Corps  of  Engineers,  until  May  14, 1807.] 

For  full  report  of  project  see  page  2280,  Eeport  of  Chief  of  Engi- 
neers for  fiscal  year  ending  June  30,  1896. 

Operations  during  the  past  fiscal  year  were  directed  toward  the  com- 
pletion of  the  lock  and  dam  on  which  work  was  resumed  August  5, 
1896.  Previous  to  that  date  a  small  force  of  men  was  employed  at 
deadening  and  removing  overhanging  trees  and  snags  from  the  banks 
of  the  river  between  the  lock  site  and  Hartford,  Ky. 

The  work  accomplished  during  the  year  includes  12,266  cubic  yards 
earth  and  mud  excavation;  1,820  cubic  yards  concrete  mixed  and 
placed ;  2,039  cubic  }  ards  earth  filling  back  of  land  wall ;  400  cubic 
yards  grading  in  vicinity  of  lock;  2,566  cubic  yards  stone  filling  placed 
in  dam  and  guide  cribs;  1,676  cubic  yards  puddle  placed  above  dam; 
172,964  feet  B.  M.  lumber  framed  and  placed  in  dam  and  lock  gates; 
23,543  pounds  cast  and  wrought  iron  hollow  quoins,  rods,  bolts,  valves, 
etc.,  placed  in  lock  gates,  and  146  linear  feet  of  12-inch  vitrified  pipe 
laid  back  of  laud  wall. 
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The  erection  of  an  additional  cottage  for  lock  tenders  is  contemplated 
and  provided  for  in  the  approved  project  if  foand  essential,  but  no  fur- 
ther appropriation  is  at  present  deemed  necessary,  either  for  this  par- 
pose  or  that  of  removing  the  snags  and  other  obstructions  from  the 
reach  of  river  included  within  the  limits  of  the  project  for  improve- 
ment. The  details  of  operations  daring  the  fiscal  year  are  set  forth  in 
the  reports  of  Assistant  Engineers  William  M.  Hall  and  Q.  F.  Btickney, 
submitted  herewith. 

Money  statement. 

Jnly  ly  1S96,  balance  unexpended $48,855.90 

June  30, 1897,  amoant  expended  during  fiscal  year 35,593.46 

July  1, 1897,  balance  unexpended 12,762.44 

July  1, 1897,  outstanding  liabilities 102.60 

Jnly  1,1897,  balance  available 12,659.84 


APPROPRIATIONS. 

September  19, 1890 $25,000 

July  13, 1892 15,000 

August  17, 1894 22,500 

June  3, 1896 43,000 

Total 105,500 


Chmmereial  siatistici,  Rough  Biver,  Kentucky,  from  Deoemher  1$,  1896,  to  June  SO,  1897. 


Tons. 

Timber,  logs,  etc 15, 545 

20 

1 

23 

105 

6 


Beer 

Cement 

Flour 

Grain 

Hay 

Hoop-poles . 
Live  stock  . 
Lumber 


42 
23 


Merchandise  . 

Salt 

Ties,  railroad. 
Tobacco,  leaf . 

Whisky 

Passengers . . . 


TODt. 

401 

19 

269 

19 

1 

2 


Total 16,638 


Report  of  lockages  on  Rough  River,  Kentucky,  forfieoal  year  ending  June  SO,  1897. 

Lock  No.  1: 

Days  operated 146 

Da^s  suspended 55 

Qoing  up— 

Steamboats 36 

Barges  and  flats 10 

Going  down — 

Steamboats -. 83 

Barges  and  flats 9 

Rafts 136 

Total  crafts  and  flats  passing 224 

Total  number  of  lockages 370 

NoTB. — The  look  was  opened  to  navigation  December  12, 1896,  slnoe  which  date 
looking  was  suspended  for  flfty-fiye  days  on  account  of  high  water. 
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List  of  hoatt  plying  on  Rough  Biver,  Kontuoky,  during  theflaoal  year  ending  June  SO,  1897. 


Name  of  boat. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Wm.  PrMton  Dixon 

United    Statea   snag 

boat. 
Paasenmr 

FeH. 
124.9 

110 

80.9 

45 
100 

81.6 

FuL 
32 

25.9 
20.2 

9 
20 

6 

Fe€L 
6 

8 
8.6 

4 
2.8 

4 

200 

Janie  Rae 

90.54 

Peaskishaw 

no  ................ 

63.18 

Lena  Aroher  ........................ 

Tnffboat 

8 

Tbreo  Brothera  ..................... 

Sawmill  boat 

52.80 

Sadie 

Pleaaare  boat 

8 

Cltv  of  Hartford 

Gaaoline  boat 

REPORT  OF  MR.  WILLIAM  M.  HALL,  ASSISTANT  ENOINRKR. 

Ukitsd  States  Engineer  Office, 

Bowling  Green,  Ky,^  June  50,  1897. 

Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  improyenient 
of  Rough  River,  Kentnoky,  for  period  ending  December  31,  1896 : 

By  act  of  Jane  3, 1896,  $43,000  was  appropriated  for  the  completion  of  the  lock  and 
dam  commenced  April  29,  1895,  and  for  clearing  the  riyer  of  obstmctions  to  Hart- 
ford, Ky.,  23  miles  above  the  lock. 

It  was  then  decided  to  try  and  complete  the  lock,  dam,  and  other  necessary  work 
for  opening  the  river  for  navigation  to  Hartford  before  the  end  of  the  season. 
Therefore,  as  stated  in  my  last  annual  report,  on  June  15  a  force,  consisting  of  abont 
18  men,  commenced  work  near  the  look  site  at  clearing  the  river  of  snags,  logs,  drift, 
and  overhanging  trees,  proceeding  upstream  with  the  work. 

But  operations  on  the  lock  were  delayed  in  consequence  of  instructions  that  the 
appropriation  of  June  3  was  not  to  be  drawn  upon  until  further  authority.  Such 
authority  was  received  on  July  14,  and  active  preparations  were  promptly  commenced 
for  the  resumption  of  construction  of  lock  and  dam. 

Work  of  construction  was  resumed  upon  the  lock  on  August  5.  On  that  date  the 
eondition  of  the  work  was  as  follows: 

The  plant,  tools,  and  concrete  form  timbers,  used  during  the  preceding  season,  were 
stored  at  lock  site;  the  buildings  were  in  good  order;  the  cofferdaii  and  wharf  were 
intact  and  without  serious  injury  from  preceding  winter  floods;  the  masonry  for 
river  wall  of  lock  and  abutment  for  dam  was  complete  and  in  excellent  eondition. 

The  total  expenses  for  the  season's  work  from  July  1,  1896,  to  December  31,  1896, 
are  in  detail  as  follows: 

Material  for  concrete $7,849.63 

Labor  mixing  and  placing  concrete 2,556.48 

Labor  erecting  and  removing  temporary  trestles 150.00 

Material  for  concrete  forms 334.38 

Labor  framing,  erecting,  and  removing  concrete  forms 2, 326. 08 

Material  for  buildings 419.76 

Labor  erecting  baildings 278.90 

Plant: 

Small  tools 409.05 

Excavating  and  clearinff  river  channel  below  lock 77. 95 

Excavation  of  lock  andabutment  pits 1,231.80 

Material  for  guide  cribs 1,053.64 

Labor  erecting  guide  eribs 1,570.80 

Grading  lock  grounds  and  filling  behind  land  wall  and  land  cribs 905. 33 

Material  for  lock  gates , 1,32L32 

Labor  firaming  and  erecting  lock  gates 1,185.70 

Material  for  dam 2,485.30 

Labor  framing  and  erecting  dam 1,583.00 

Excavation  for  dam 861.00 

Puddling  dam 343.00 

Excavation  for  upper  approach  to  lock 450,45 

Excavation  for  lower  approach  to  lock 253.33 

Quarrying,  boating,  and  placing  stone  tilling  for  dam 1, 752. 44 

Quarrying,  boating,  and  placing  stone  filling  for  guide  cribs 625. 80 

Storing  and  watching  plant 766.98 

Drain  pipe  back  of  land  wall 123.95 

Removal  of  plant  from  lock  site 643.06 

Miscellaneous 2,441.09 

Clearing  river  of  snags,  etc.,  and  cutting  overhanging  trees  from  lock  to 

Hartford,  33  miles 1,888.87 

Total 35,889.6 
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By  combining  the  totals  of  above  with  correspondinff  totals  bhown  in  my  annual 
report  of  Jane  30,  1896,  of  work  done  to  that- date,  the  following  statement  of  the 
entire  cost  of  the  work  is  obtained : 


Total 
expensM 
1886-96. 


On  haad 
and  •«rT- 


HMdfai 
the  work. 


Material  for  concrete 

Labor  mixing  and  placing  concrete 

Materials  for  trefltie  and  wharf 

Labor  erecting  and  removing  treAtle 

Material  for  concrete  fonns 

Labor  fhiming  concrete  forms 

Labor  erecting  nnd  removing  concrete  forms 

Material  for  bnildinisa '. 

Labor  erecting  buildings 

PUnt: 

Machinerr 

Small  tools 

Bxcavating  and  clearing  riy^  channel  below  lock. 

Excavation  of  look  and  abutment  pits 

Material  for  cofferdam 

Labor  framing  and  placing  colTerdani 

Labor  puddling  oolfiDnlam 

Material  for  breakwater 

Labor  erecting  breakwater 

Material  for  gnide  cribs. 


Labor  erecting  guide  cribs. 
Grading  about  land 


^     land  «rall. 

Grading  about  abutment 

Removing  old  lock  wall 

Material  for  lock  gates 

Excavation  of  dam 

Excavation  for  upper  approach  to  l(M*k  

Excavation  for  lower  approach  to  lock 

Quarrying,  boating,  andf  placing  stone  tilling  for  ilnni . . 
Quarrying,  boating,  and  placing  stone  for  guide  cribs  . 

Drainpipe  back  of  land  wall 

Storing  and  watching  plant 

Removal  of  plant  fh>m  lock  Kite 

Miscellaneous . 


Ciearing  river  of  snaA,  etc..  and  cutting  overhanging  trees  from 
lock  to  Hartford,  23  miles , 


$24,618.78 

6,284.40 

721.58 

837.34 

8,834.12 

\    4,675.66 

1,61L62 
903.68 

7,644.06 

1,877.68 

76L88 

6,030.02 

1.120.72 

650.00 

228.67 

10.66 

60.80 

1,053.64 

1, 670. 80 

1.246.38 

207.76 

324.86 

1,321.32 

861.00 

450.46 

253.88 

1,752.44 

625.80 

123.95 

969.20 

643.08 

4.221.06 

1,888.87 


(898.60 

'to'oo' 


750.00 
160.00 


6,000.00 
600.00 


1,670.80 
1,248.33 


$24,215.28 

6,284.48 

646.53 

837.84 

8,684.12 

4.075.66 

l,46Le8 
993.68 

7,644.06 

777. 6e 

761.88 

6.030.02 

1,129.72 

650.00 

223.57 

19.54 

80.80 

1,053.64 

1,670.80 

1,248.38 

207.75 

324.85 

1,321.32 

861.00 

450.45 

253.33 

1,752.44 

626.80 

128.05 

900.20 

643.03 

4.22L06 

1.888.87 


Total 82,048.72 


7,073.60 


74,07&22 


By  deducting  amount  for  clearing  river  from  this  statement  it  will  be  observed 
that  the  lock,  dam,  abutment,  and  all  auxiliary  parts,  including  grading  grounda 
and  erecting  lock-hand's  dwelling,  cost  $72,186.35. 

The  qnantities  of  work  accomplished  are  shown  in  detail  in  the  table  following. 
The  qnantities  shown  as  done  previous  to  June  30, 1896,  are  the  same  as  shown  in  my 
last  annual  report. 


Prior  to 

Jane  80, 

1896. 


Snbae- 

qnent  to 

June  80, 

1886. 


TotsL 


Bxoavated  Arom  channel: 

Clay cubic  yards 

Stone do.. 

Szcavated  below  lock snags 

Excavated  from  lower  approach  to  lock {snags  f.™ 

Bzoavated  for  lock  walls  and  abntniont: 

Above  water cnbic  yards.. 

Below  water do. . . . 

Kemoval  of  river  wall  of  old  lock  (clay,  stone,  timber,  iron) do. . . . 

GoflTerdam  for  lock  in  place: 

Timber feetB.M.. 

Puddle cubic  yards.. 

Concrete  mixed  and  placed do. 

Breakwater: 

Timber feetB.M.. 

Stone  filling cubic  yards. 

nil  back  of  land  wall » do... 

Grading  lock  grounds do... 

Bzcavation  for  dam do... 

Excavation  for  upper  approach  to  lock  and  upper  guide  cribs  . .  .do. . . 

Timber  in  dam feet  B.M. 

Stone  filling  in  dam cnbic  yards. 

Puddle  placed  above  dam do... 

Timber  in  guide  cribs feetB.M. 


8,160 


232 
680 
88 

0,174 
4.965 
1,600 

08,000 
2,147 
1.860 

12,000 
169 


2,080 


1.600 
1,708 


1,820 


2,0:tl 

460 

8,800 

2.704 

164. 580 

1,676 

1,718 

66,840 


8,468 

6 

232 

2,610 

88 

10,774 
5.688 
1,500 

98.000 
2,147 
3,680 

12,000 

169 

2,081 

460 

8,800 

2,794 

164.530 

1,676 

1,718 

66.848 
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Stone  filUn^in  guide  cribs enbio  yards. 

12-iiiob  vitrified  pipe  back  of  land  waJl linear  feet. 

Timber  in  gates feetB.  M. 

'Iron  in  gates: 

Cast pounds. 

WzDugbt do... 


Prior  to 

June  30, 

1806. 


Sttbse- 

qnentto 

June  30, 

1896. 


890 

146 

8,434 

14,165 
9,878 


TotaL 


800 

146 

8,484 

14,165 
9.378 


From  the  details  mentioned  in  the  above  statements  the  total  cost  of  the  3,680 
cnbio  yards  of  concrete  need  in  this  work,  and  per  cubic  yard,  is  as  follows: 

Itemised  eoat  of  3,680  evibio  yarde  of  concrete. 


Prior  to 

June 
80, 1806. 

Subsequent 

to  June  30, 

1896. 

Total. 

5,830  barrete  cement: 

2,189  barrels,  at$3.36| |7,365.98.. 

1  $9. 633. 68 

$7,147.45 

1,878.12 

661.39 

499.54 
fffiT.fiS 

1,100  barreU,  at$3.00l 8,805.60.. 

2,060  barrels,  at$2.98 6,109.00.. 

$16,780.48 

1,676.7 cubic  yards  broken  stone,  at  $2.22... ....•••••... 

1,844.15 
}       801.84 

}       817.64 
827.95 

8,722.27 

1,043  cubic  yards  gravel : 

719  cubic  yards,  at  $1.89 $999.41.. 

324  cubic  vards.  at  il.48 463.82.. 

1,462.78 

1,065.2  cubic  yards  sand : 

967.2cubio  vards.  at  81.22 1.179.98.. 

98oubIc  yards,  at$1.40 187.20.. 

1. 317. 18 

20  per  cent  (ibr  each  year)  of  cost  of  timber  and  framing  same 
for  forms*. •••>•••«•.• •  .••■  .  .......•.....•■••>•.•..••...•.... 

1,655.90 

1           

Total  cost  of  mati>rinls       r 

13, 924. 11 
1,209.48 

75.00 
200.00 
381.26 
861.33 

62.28 
2,728.00 

11.014.45 
2,826.08 

76.00 
150.00 
381.26 
861.38 
62.28 
2,656.46 

24,938.56 

Labor,  erecting  and  removing  forms 

3,535.56 
150.00 

25  per  cent  (for  each  year)  of  limber  and  iron  for  approach  tres- 
tles to  form  s 

T^i^bor,  erecting  and  removing  sam^.r ..........x. r 

850.00 

20  Der'cent  (for  each  vear)  of  cost  of  bnildinfs..... 

762. 52 

10  per  c«nt  (for  w*«h  year)  of  coHt  of  plant ■.. T^.....r.r 

1,722.66 

50  per  cent  (for  each  year)  of  cost  of  erecting  mixer  plnnt 

I*abor.  mixiuflr and  nlacinir oononto. 

124.56 
5, 284. 46 

Total 

19,441.46 

17,426.86  \      StLtUtR.Ta 

The.  quality  of  the  sand,  grayel,  and  stone  need  in  making  concrete  was  the  same 
as  described  in  my  last  annnal  report  of  June  30, 1896,  and  the  mixtures  the  same,  viz : 
The  facing,  1  part  of  cement  to  2  parts  of  sand;  and  the  concrete,  1  part  of  cement 
to  2  parts  of  sand,  to  2  parts  of  gravel,  to  8  parts  of  broken  stone. 

In  mixing  and  placing  the  concrete  the  same  general  rales  and  methods  were 
observed  as  described  in  that  report.  However,  the  average  thickness  of  mortar 
facing  on  laud  wall  was  made  ahont  $i  inches  instead  of  6  inches,  and  no  facing  was 
pat  on  sarfaces  not  exposed  to  view.  This  change  resulted  in  a  material  saving  of 
cement. 

In  mixing,  the  eabical  mixer  was  revolved  with  each  batch  of  material  from  fifteen 
to  eighteen  times,  which  I  am  satisfied  reenlted  in  a  better  quality  of  concrete  than 
by  revolving  onlv  nine  times,  as  was  the  rale  daring  the  season  of  1895. 

In  erection  of  land  wall,  the  wall  and  two  wings  were  constructed  in  ten  sections. 
The  form  from  end  to  end  of  wall  was  erected  and  all  the  sheeting  put  on  face  before 
commencing  the  placing  of  concrete.  By  so  doing  a  plane  surface  was  obtained  for 
face  of  wall  without  apparent  defect. 

The  training  given  employees  in  placing  concrete  during  the  season  of  1895  and 
some  improvement  in  organization  enabled  us  to  place  the  ten  sections  of  land  wall 
with  rapidity  and  ease. 

There  were  1,860  cubic  yards  of  concrete  placed  in  1895  and  1,820  cubic  yards 
in  1896. 

From  this  statement  we  observe  that  the  concrete  placed  in  1895  cost  $10.45  per 
cubic  yard,  that  placed  in  1896  cost  $9.55  per  cubic  yard,  and  that  the  cost  as  a  whole 
was  $10.02  per  cubic  yard,  $6.78  of  which  was  for  materials. 

It  may  be  added  that  the  price  for  cement  was  the  cost  in  storehouse  at  lock,  and 
the  above  statement  of  cost  of  concrete  includes  due  allowance  for  superintendence, 
temporary  buildings,  storage,  plant,  tools,  etc. 

The  excess  in  cost  of  land  wall  and  abutment,  built  in  1895,  was  due  to  the  fact 
that  6  inches  of  mortar  faeing  waa  put  on  face  and  back  of  river  wall  and  that  a 
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bridgeway  was  bnilt  across  the  river  for  transporting  concrete  to  abutment,  wbereaa 
on  the  land  wall  an  average  of  only  3^  inches  of  facing  was  pnt  on  face  of  wall  and 
none  on  the  back. 
The  cost  of  other  classes  of  work  in  detail  are  as  follows : 

Cofferdnm  timber  in  place per  M  feet  B.  M..  $17.14 

Timber  in  dam  in  place do 24.71 

Stone  filling  in  dam  in  place per  cubic  yard..       1.04 

Timber  in  guide  cribs  in  place per  M  feet  B.  M. .     39. 55 

Stone  filling  in  guide  cribs  in  place per  cubic  yard..        .70 

Four  gates  in  place each..  6S6.75 

Clearing  river  of  overhanging  trees,  snags,  logs,  etc.,  23  miles per  mile . .    S2. 12 

The  quantities  of  work  accomplished  are  shown  in  above  tabulated  statements, 
but,  in  short,  the  work  was  done  as  follows : 

The  river  was  cleared  of  trees,  snags,  etc.,  to  Hartford ;  the  old  lock  walls  removed ; 
the  lock  walls  and  abutments  for  dam  for  new  lock  built  of  concrete  masonry;  the 
dam  built  of  timber  and  filled  with  stone;  guide  cribs  built  above  and  below  lock ; 
gates  erected;  approaches  to  lock  excavated;  look  grounds  graded;  lock-haniVs 
house,  tool  house,  and  storehouse  erected ;  and  all  other  necessary  work  done  for  the 
opening  of  the  lock  and  river  for  navigation  to  Hartford,  30  miles  from  mouth  of 
river. 

The  only  remaining  work  to  be  done  and  provided  for  in  original  project,  is  the 
deepening  of  channel  for  about  400  feet  below  the  lock,  the  erection  of  a  crib  to 
protect  river  shore  below  abutment,  the  erection  of  lock- master's  dwelling,  digging 
well,  the  fencing  of  lock  grounds,  and  the  cutting  of  a  few  more  overhanging  trees 
on  upper  part  of  river. 

The  looK  and  river  were  opened  for  navigation  on  December  12, 1896,  with  a  mini- 
mum depth  of  about  4  feet  at  pool  stage  from  mouth  of  river  to  Hartford,  except  on 
Rock  Shoal,  just  bdow  lock,  where  the  depth  is  only  about  3  feet  3  inches. 

Respectfully  submitted. 

Wm.  M.  Hall,  A9H$tani  Engineer. 

Capt.  J.  G.  Warrrn,  Corps  of  Engineere, 


REPORT  OF  MB.  G.  F.  STICKNET,  ASSISTANT  BNOINKKR. 

United  States  Engineer  Officb, 

Bowling  Green,  Ky.,  June  SO,  1897, 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  pertaining 
to  improving  Rough  River,  Keutuckv,  for  the  fiscal  year  ending  June  30,  1897.  The 
construction  of  the  lock  was  completed;  and  the  lock  was  opened  to  navigation 
December  12, 1896.  Mr.  William  M.  Hall,  assistant  engineer,  was  in  local  charge  until 
December  21,  1896,  and  on  that  date  the  work  was  placed  in  my  charge. 

Since  the  lock  opened  there  has  been  one  passenger  boat  running  on  the  river  with 
tolerable  regularity,  excepting  during  the  month  of  February  and  part  of  the  month 
of  March.    The  only  work  done,  other  than  operating  the  lock,  is  as  follows : 

Qraded  the  Government  land ;  planted  53  shade  trees,  and  sowed  the  land  imme- 
diately back  of  the  lock  in  clover  seed;  quarried  75  cubic  yards  of  stone,  and  placed 
150  cubic  yards  of  stone  below  abutment  to  prevent  water  from  cutting  out  the  bank ; 
constructed  well,  lined  with  stonC;  22  feet  deep,  4  feet  in  diameter  inside  of  lining; 
built  a  small  cellar  in  the  hillside,  and  partially  lined  same  with  stone;  painted  the 
lock  house  and  both  sets  of  lock  gates. 

Very  respectfully,  your  obedient  servant, 

G.  F,  SnoKNSY,  Aeeiitani  Engineer. 
Capt.  J.  G.  Warren,  Corpe  of  Engineers. 


£  E  iz. 


PRELIMINARY  EXAMINATION  OF  TREADWATER  (TRADEWATER)  RIVER, 

KENTUCKY. 

[Pzinted  in  House  Doo.  No.  4,  Fifty-fifth  Cofngreu,  first  seaaion.] 

Office  op  the  Chief  of  Engineers, 

United  States  Armty, 
Washington^  D.  C,  March  10, 1897. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  February  9,  1897,  with  map,*  by  Mty.  James  F.  Gregory,  Corps 

*Not  reprinted;  printed  in  House  Doo.  No.  4,  Fifty-fifth  Congress,  first  session. 
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of  Engineers,  of  the  resalts  of  a  preliminary  examination  of  Treadwater 
(Tradewater)  River,  Kentucky,  made  in  compliance  with  the  provisions 
of  the  river  and  harbor  act  of  June  3, 1896. 

Tradewater  Eiver  has  been  under  improvement  by  the  United  States 
since  1881,  the  approved  project  providing  for  clearing  the  river  and  its 
banks  of  obstructions,  and  opening  a  channel  40  feet  wide  and  2^  feet 
deep  during  six  months  of  the  year  from  its  mouth  in  the  Ohio  Elver, 
41  miles  upstream. 

For  the  reasons  given,  it  is  the  opinion  of  Major  Gregory,  which  is 
concurred  in  by  the  Division  Engineer,  Ool.  Henry  M.  Eobert,  Corps  of 
Engineers,  and  by  me,  that  Tradewater  Eiver  is  not  worthy  of  improve- 
ment by  the  General  Government  beyond  the  present  approved  project 
of  keeping  the  channel  free  from  snags  and  other  obstructions. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.y  Chief  of  Engineers^  U.  8.  Army. 
Hon.  E.  A.  ALaEB, 

Secretary  of  War. 


report  of  maj.  james  f.  greoory,  corps  of  enoineers. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  February  9, 1897. 

General:  In  compliance  with  letters  dated  Office  Chief  of  Engi- 
neers, United  States  Army,  June  16, 1896,  and  August  11, 1896, 1  have 
the  honor  to  submit  the  following  report  of  preliminary  examination 
of  Tread  water  (Tradewater)  Eiver,  Kentucky,  provided  for  in  the  river 
and  harbor  act  of  June  3, 1896: 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  June 
14,  1880,  an  examination  and  survey  of  the  Tradewater  Eiver  was 
reported  upon  (with  maps)  by  Oapt.  James  W.  Ouyler,  Corps  of  Engi- 
neers, June  21, 1881,  and  to  that  report  (see  Annual  Eeport,  Chief  of 
Engineers,  1881,  pp.  1991  to  1994)  and  to  Major  Cuyler's  annual  report 
upon  the  improvement  of  Tradewater  Eiver,  Kentucky,  dated  August 
19, 1882  (see  Annual  Eeport,  Chief  of  Engineers,  U.  S.  A.,  1882,  part 
3,  pp.  1959  to  1963),  reference  is  particularly  invited  for  description 
of  the  river  and  the  tributary  country.  The  physical  characteristics  of 
the  river  are  fully  described  in  Major  Cuyler's  reports,  and  the  con- 
ditions relating  to  its  improvement  have  only  changed  by  the  present 
existence  of  additional  facilities  for  transportation  of  agricultural  and 
other  products  of  the  country,  including  coal,  by  the  construction  of 
railroads. 

In  November,  1896,  Mr.  D.  A.  Watt,  civil  engineer,  under  my  direction, 
made  an  examination  of  the  river  from  Dawson,  on  the  upper  Trade- 
water,  to  its  mouth,  and  in  December  of  the  same  year  I  examined  it  in 
the  vicinity  of  Sturgis  and  Commercial  Point,  where  are  located  the 
principal  coal  mines,  and  the  only  ones  now  being  worked.  Mr.  Watt's 
very  full  and  descriptive  report  is  appended  hereto  and  reference  is 
invited  to  it  for  details  and  statistics. 

In  Captain  Cuyler's  report  consideration  is  given  to  the  construction 
of  three  small  locks  and  dams,  the  former  to  be  125  feet  long  by  20  feet 
wide,  with  a  lift  of  10  feet  each,  and  designed  for  a  4-foot  navigation,  at 
an  estimated  cost  of  $118,000.  Such  locks  and  such  depth  of  navigable 
river  would  be  of  no  value  whatever  to  the  coal  intercKSts,  and  the  pres- 
ent facilities  for  railroad  transportation  are  such  that  an  expenditure 
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of  probably  $250,000,  instead  of  $118,000,  which  would  be  reqaired  for 
the  construction  of  t«aid  three  locks  and  dams,  is  not  warranted  by 
eithc^r  the  present  or  prospective  oatpat  of  the  country  tribatary  to  the 
river. 

The  Tradewater  region  is  nndoabtedly  rich  in  coal,  and  it  is  said  to 
be  of  a  qaality  eqaal  to  the  best  Pittsburg  coal.  If  it  were  possible 
to  make  th^  river  a  channel  way  for  coal  commerce,  the  development  of 
mines  would  doubtless  take  place  immediately.  The  Cnmberland  Goal 
Company,  of  Kashville,  Tenn.,  have  large  coal  proi)erties  all  along  the 
river  and  on  both  sides  of  it,  and  are  at  present  operating  one  mine  from 
a  drift  heading  at  Sturgis,  the  output  of  which  is  firom  500  to  800  tons 
per  day.  The  Tradewater  coal  mines  at  Sturgis  are  also  working  with 
a  lesser  output,  from  a  shaft  about  180  feet  deep,  and  these  are,  I  believe, 
the  only  mines  now  in  operation. 

The  Cumberland  Company  have  constructed  and  operate  a  railroad 
from  their  mine  to  the  Ohio  Biver,  a  distance  of  about  4^  miles,  but 
their  shipments,  nevertheless,  are  almost  entirely  by  rail,  their  own 
railroad  being  a  guaranty  against  excessive  freight  rates. 

If  there  were  one  lock  and  dam  near  the  mouth  of  the  river,  so  as  to 
provide  a  pool  for  storage  of  coal  fleets,  which  could  go  out  at  conven- 
ient stages  of  water,  it  would  contribute  greatly  to  the  interests  of  coal 
production,  especially  as  there  is  no  harbor  for  coal  boats  in  the  Ohio 
River  near  the  mouth  of  the  Tradewater.  But  to  be  of  any  very  great 
service  a  lock  should  be  of  dimensions  sufficient  to  pass  the  largest 
barges  and  floats  used  in  the  coal  trade,  because  small  ones  are  not 
economical  and  could  not  compete  with  fleets  carrying  barges  of  larger 
capacity. 

Mr.  Isaac  Beese,  secretary  and  treasurer  of  the  Cumberland  Coal 
Company,  in  a  letter  to  me  of  December  14, 1896  (copy  appended), says: 

While  onr  company  is  interested  more  than  anyone  else  in  getting  looks  and  dams 
in  Tradewater,  1  do  not  think  that  small  locks  will  be  of  any  value.  They  should 
not  be  less  than  60  by  140  feet,  and  ought  to  be  larger  than  this. 

The  Tradewater  is  a  small  and  very  crooked  river.  Its  width  in  the 
vicinity  of  Sturgis  is  only  about  from  110  feet  to  130  feet  at  what  would 
be  pool  level.  At  high  water  it  is  not  much  wider,  as  the  banks  are 
steep,  and  at  dead  low  water  one  can  walk  across  it  in  many  places 
near  Sturgis  almost,  if  not  quite,  dry-shod.  Two  coal  barges  could  not 
be  alongside  each  other  at  any  stage  of  water  without  obstructing  navi- 
gation, nor  could  one  or  any  steam  towboat,  such  as  is  used  in  the  coal 
traffic,  be  turned  around  in  the  river.  It  would  be  enormously  expen- 
sive to  build  a  lock  of  the  size  required,  as  it  would  have  to  be  built  in 
the  bank  in  order  not  to  obstruct  the  river.  The  greatest  obstacle  to 
such  improvement,  however,  is  the  limited  supply  of  water.  At  ordi- 
nary low  water  it  would  take  two  hours  or  more  to  supply  a  single 
lockage,  and  at  mean  water  it  is  more  than  doubtful  if  the  flow  could 
supply  water  enough  to  keep  the  lock  in  operation,  and  at  dead  low 
water  there  would,  of  course,  be  no  water  for  lockages. 

In  my  opinion  the  Tradewater  Eiver  is  not  worthy  of  improvement 
by  the  General  Government  beyond  the  present  approved  project  of 
keeping  the  channel  free  from  snags  and  other  obstructions,  for  reasons 
as  follows : 

Above  Bellville  the  stream  is  too  small  and  crooked  to  be  given  con- 
sideration. Below  Bellville  the  river  is  now  practically  clear  during 
navigable  stages  of  water,  and  as  commerce  has  practically  left  it 
because  of  railway  facilities  and  low-water  seasons,  there  is  no  justifi- 
cation for  expensive  improvements. 
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While  it  is  no  doubt  feasible  to  constract,  near  the  mouth,  a  lock 
large  enouj^h  to  pass  a  coal  barge,  the  important  question  at  once 
arises:  Would  there  be  sufficient  water  in  the  river  to  supply  itf  For 
a  considerable  portion  of  the  year  this  may  at  once  be  answered  in  the 
negative.  For  how  long  a  period  of  each  season  of  navigation  there 
would  be  sufficient  river  tiow  for  lockages  can  only  be  determined  by 
gauging  the  river  at  varying  stages  of  water. 
Very  respectfully,  your  obedient  servant, 

Jaiies  F.  Qbeoory, 

Major  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.S.A. 
'   (Through  the  Division  Engineer.) 

[First  iDdoraanent.] 

F.  8.  Enoineeb  Office,  Northwest  Division, 

Ifew  York,  March  2^  1897. 
Bespectfolly  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  with  Major  Gregory  in  the  opinion  that  the  Treadwater 
^Tradewater)  River,  Kentucky,  is  not  worthy  of  being  improved  by  the 
General  Government  beyond  the  present  approved  project. 

Henry  M.  Robert^ 
Colonel^  Corps  of  Engineers^  Division  Engineer. 


bepobt  of  mr.  d.  a.  watt,  civil  en6inebb. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  December  14, 1896. 

Major:  I  have  the  honor  to  submit  the  following  report  of  an  examination  of 
the  Tradewater  River,  made  on  November  6  to  11,  1896,  under  verbal  instructions 
received  from  ^ou  on  October  31,  1896: 

This  river  rises  in  Christian  County,  western  Kentucky,  and  flows  northwest  to 
the  Ohio,  emptying  into  it  2^  miles  below  Caseyville,  Union  County,  Ky.,  and  about 
105  miles  above  Cairo,  111.  Its  basin,  which  occupies  the  area  between  the  Green 
and  Cumberland  rivers,  measures,  approximately,  60  miles  in  length  by  20  miles  in 
breadth,  and  has  an  area  of  about  830  square  miles. 

The  first  examination  of  the  Tradewater  River  under  the  General  Government  was 
made  in  1880,  under  tbe  direction  of  Capt.  James  W.  Cuyler,  Corps  of  Engineers, 
U.  S.  A.  His  report  (published  in  the  Annual  Report  of  the  Chief  of  Engineers, 
United  States  Army,  for  1881,  pages  1991  to  1994,  inclusive)  recommended  the  clear- 
ing of  the  river  of  snags,  etc.,  for  a  distance  of  41^  miles  from  its  month,  and  the  sub- 
sequent introduction  of  slack-water  navigation  by  means  of  three  small  locks  and 
dams.  The  first  part  of  this  project  having  been  approved,  a  first  appropriation  of 
$3,000  was  made  in  March,  1881,  and  work  was  commenced  in  August  of  the  same 
year,  with  the  object  of  removing  all  obstructions  to  traffic.  From  that  time  until 
August,  1888,  a  total  amount  of  $16,500  was  appropriated,  and  the  first  part  of  the 
project  was  practically  complet>ed  in  December,  1890.  The  river  had  then  been 
cleared  as  far  as  BellvlUe,  a  ford  situated  about  8  miles  from  Providence,  and  a  dis- 
tance of  41i  miles  from  the  mouth.  No  further  work  has  been  done  since  then,  nor 
any  money  spent  n^on  improvements. 

The  present  examination  was  called  for  by  the  act  of  June  3,  1886,  which  directed 
an  examination  to  determine  the  advisability  of  further  improvements.  It  was  com- 
menced at  Dawson,  on  the  upper  Tradewater,  and  continued  down  the  river  to  its 
month. 

Between  Dawson  and  Providence,  about  25  miles  by  road,  the  river  is  very  small 
and  crooked,  and  impassable  with  snags,  and  the  country  is  sparsely  settled.  There 
is  still  a  quantitjr  of  good  timber  in  the  bottoms  and  along  the  creeks  at  some  dis- 
tance fVom  the  river,  out  the  general  conditions  are  such  as  to  render  verv  uuadvis- 
able  any  clearing  of  the  river  above  Bellville.    The  improved  portion  of  the  river 
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below  this  point  is  still  in  excellent  condition,  and  though  some  snags  have  come 
into  the  channel  and  one  or  two  dams  have  been  constrocted,  they  do  not  interfere 
with  boats  when  the  water  is  at  a  navigable  stage.  Good  timber  in  this  district  has 
become  scarce,  and  the  country  here  is  much  more  settled,  especially  bolow  Black- 
ford. The  width  of  the  river  at  low  water  at  Bellville  would  be  from  25  to  35  feet, 
and  at  mean  water  from  40  to  60  feet. 

The  general  improvement  carried  out  by  the  United  States  proved  for  some  yean 
of  great  benefit  and  resulted  in  a  large  increase  of  traffic.  Since  1891,  however,  this 
oomroerce  has  gradually  decreased,  owing  to  its  diversion  to  the  railways  and  to  the 
nnreliability  ot  navigation.  At  the  time  of  the  first  examination  (1880)  the  Trade- 
water  was  the  only  means  of  communication,  but  between  1884  and  1887  a  branch  of 
the  Louisville  and  Nashville  Railway  was  opened  to  Providence  and  the  construction 
finished  of  the  Ohio  Valley  Railway.  The  latter  parallels  the  river  on  the  east  side 
at  a  distance  nowhere  exceeding  2  miles  as  far  as  Blackford,  where  it  crosses  and 
leaves  the  stream.  From  here  to  Providence  is  13  miles  by  road,  so  that  the  district 
is  now  well  provided  with  communication,  and  as  the  natural  result  its  commerce  has 
been  absorbed  by  these  two  railways.  The  lumber  interest  is  at  present  the  only  one 
of  importance  upon  the  river,  but  owiuff  to  dry  seasons  no  timber  has  been  ran  for 
nearly  two  years,  and  the  sawmills  are  Tying  idle.  At  times,  however,  the  depth  of 
water  is  more  than  sufficient,  as  flood  marks  were  visible  on  trees  in  the  bottoms 
(at  present  dry)  from  5  to  8  feet  above  the  ground.  These  floods  are  produced  by  the 
backwater  of  the  Ohio  River. 

Commercial  statistics  for  the  past  year  were  not  obtainable,  as  daring  that  period 
steamers  have  only  mnde  occasional  trips,  and  have  not  gone  farther  than  Blaosford, 
20  miles  from  the  Ohio.  The  last  statistics  of  value  are  to  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers,  United  States  Army,  for  1891,  Appendix  J  J,  page 
2438,  and  illustrate  the  fluctuating  character  of  the  traffic.  ^ 

The  merchants  and  inhabitants  generally  expressed  the  belief  that  slack- water  navi- 
gation would  still  be  of  great  benefit  to  the  community  in  developing  resources  and 
cheapening  freight  rates.  It  was  stated  at  Providence  that  the  opening  of  the  river 
to  Bellville  in  1890  resulted  in  an  immediate  decrease  of  railway  tariffs,  but  that 
since  the  sta^e  of  water  became  unreliable  they  have  been  restored. 

The  following  statistics  of  shipments  from  this  point  during  the  past  year  were 
supplied  by  the  Providence  Banking  Company,  who  expressed  their  beuef  that  a  large 
part  of  the  traffic  would  have  been  taken  to  the  river  if  it  had  been  slack  watered : 

Lumber,  feet,  B.  M.,  2,000,000:  coal,  tons,  250,000:  tobacco,  hogsheads,  3,500;  live 
stock,  cars,  250;  ^rain,  mill  stufl^s,  and  general  merchandise  to  the  value  of  $550,000. 

While  such  an  improvement  would  undoubtedly  be  of  benefit,  the  following  must 
be  considered  in  connection  with  tbe  subject: 

The  timber  business  is  of  a  temporary  nature,  and  as  it  requires  good  water  it 
must  always  be  dependent  on  floods  rather  than  on  pools,  which  are  most  useftil  in 
ordinary  stages.  In  other  words,  the  lumber  will  find  its  outlet  in  any  case  in  the 
natural  course  of  time. 

The  coal  traffic  might  to  some  extent  be  taken  by  water  and  possibly  new  mines 
opened,  but  owing  to  the  smallness  and  crookedness  of  the  stream  only  one  barge 
could  be  taken  down  the  river  at  a  time.  This  would  effectually  preclude  any  cheap 
delivery.  Moreover,  as  coal  is  as  abundant  in  the  lower  as  in  the  upper  districts,  the 
mines  on  the  lowest  pool  would  be  worked  to  the  exclusion  of  those  on  the  pools 
above.  The  freer  navigation  during  floods  would  not  be  of  much  assistance,  as  in 
high  water  the  channel  Is  still  crooked  and  narrow,  while  the  raising  of  the  water 
level  by  the  dams  would  result  in  frequent  flooding  of  the  bottoms. 

In  aadition  to  this  the  river  should  be  available  to  navigation  at  all  seasons,  or  at 
least  for  the  greater  portion  of  the  year,  and  owiuj^  to  the  small  flow  of  water  a  dry 
season  would  seriously  impede  the  traffic.  There  is  always  some  supply  of  wnter,  as 
it  is  said  that  springs  exist  throughout  the  basin,  but  in  dry  weather  it  becomes  so 
small  that  the  amount  would  bsirely  suffice  for  two  or  three  lockages  a  day.  The 
Annual  Report  of  the  Chief  of  Engineers,  United  States  Army,  for  1882,  Appendix  Z, 
page  1983,  gives  the  minimum  discharge  near  the  mouth  as  11.2  cubic  feet  per  second, 
an  amount  which  would  of  course  be  less  on  the  upper  river.  That  season,  however, 
was  said  to  have  been  exceptionally  dry. 

It  appears,  then,  that  the  only  commerce  which  would  be  permanently  benefited  by 
slack  watering  the  Trade  water  would  be  that  of  agricultural  and  general  products. 
Three  locks  and  dams  as  proposed  would  hardly  cost  less  than  $250,000,  while  the 
average  yearly  charges  for  operation  and  repairs  may  be  taken  at  $3,500  per  lock,  or 
$10,5(W  for  the  three.  Neglecting  the  cost  of  construction,  the  general  benefit  to  the 
community,  which  in  this  case  would  mean  little  more  than  a  saving  in  freight  rates, 
should,  therefore,  be  not  less  than  $10,500  a  year.  It  is  difficult  to  see  where  such  a 
saving  could  occur,  as  in  any  case  a  large  amount  of  freight  would  still  be  shipped 
by  rafl. 

As  regards  the  lower  portion  of  the  Tradewater,  the  inhabitants  of  the  country 
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adjacent  to  the  month  are  deairons  of  having  one  lock  and  dam  placed  there  with 
the  yiew  of  reopening  the  former  coal  traffic.  This  district  is  aJso  well  provided 
with  communication,  and  under  ordinary  conditions  construction  with  such  an  object 
on  so  small  a  stream  would  appear  most  injudicious.  In  view  of  past  experience, 
however^  the  matter  is  at  least  deserving  of  consideration. 

This  river  is  the  most  westerly  one  intersecting  the  Kentucky  coal  fields,  and  the 
product  is  said  to  he  equal  in  quality  to  that  of  the  Pittsburg  district,  ana  superior 
to  any  mined  below  the  Big  Sandy  River.  As  the  coal  extends  down  to  the  Ohio 
and  lies  close  to  and  on  both  sides  of  the  stream,  there  are  unusual  advantages  for 
cheap  water  shipment  to  southern  points.  The  veins  are  three  in  number,  and 
possess  a  thickness  of  5  to  5^  feet. 

Coal  mining  in  this  region  waa  carried  on  prior  to  1860  by  Governor  John  Bell,  of 
Tennessee,  and  also  by  Messrs.  Casey,  the  coal  being  shipped  down  the  Tradewater 
into  the  Ohio.  Their  mines  were  on  the  banks  of  the  river,  about  2  miles  above  its 
mouth.  The  indnstry  since  that  time  was  continued  as  the  stages  of  water  would 
permit,  and  after  the  improvement  of  the  river  by  the  United  States  the  output  was 
greatly  increased — that  of  1889,  as  given  by  the  commercial  statistics,  being  30,000 
tons,  or  65  standard  barge  loads.  A  succession  of  low-water  seasons,  however, 
resulted  in  closing  these  mines,  and  out  of  12  or  more  which  were  in  operation  at 
that  time  on  both  sides  of  the  river,  onlv  2  are  now  worked.  These  are  at  Sturgis, 
on  the  Ohio  Valley  Railway,  and  their  shafts  are  adjacent  to  the  trucks  and  about 
half  a  mile  from  Uie  Trade  water.  One  is  worked  firom  a  drift  heading;  the  other 
from  a  shaft  about  185  feet  deep.  Each  company  has  recently  put  in  new  maehinery, 
while  one  of  them — the  Cumberland  Coal  Company — has  constructed  a  rail  way.  4^ 
miles  to  the  Ohio,  at  a  cost  of  $30,000,  for  the  sake  of  obtaining  shipment  by  water. 
Their  combined  output  is  expected  to  reach  from  50  to  70  carloads  a  day,  and  while 
these  figures  are  possibly  too  sanguine,  the  indnstry  will  no  doubt  be  further  devel- 
oped. At  Dekoven,  a  few  miles  farther  along  the  railway,  a  large  amount  of  mining 
is  also  done;  at  Providence  it  is  the  same;  and  elsewhere  through  the  valley  of  the 
Tradewater  these  coal  veins  have  proved  their  great  commercial  value. 

The  question  at  issue  may  then  be  stated  thus:  Whether,  in  view  of  the  river 
being  small  and  of  there  being  railway  transportation,  a  coal  traffic  could  be  estab- 
lished of  enough  extent  and  at  a  saving  of  carriage  sufficient  to  juatify  the  construc- 
tion of  a  lock  and  damf 

An  assumed  lift  of  10  feet  above  low  water  would  give  a  pool  of  about  11  miles 
with  a  depth  of  3^  feet  at  the  upper  limit^  a  minimum  depth  below  Commercial  of  9 
feet,  and  a  depth  over  the  Commercial  Ripple  of  about  7  feet,  an4  would  probably 
correspond  to  a  depth  of  10  feet  in  the  Ohio  outside.  (These  figures  are  taken  from 
the  map  of  the  survey  of  1880,  and  are  approximate  only. )  Such  a  pool  would  reach 
all  the  coal  traffic  the  river  could  take.  The  size  of  the  lock  could  be  9ufficient 
to  acconmiodate  only  one  barge  at  a  time.  At  pool  level  the  stream  would  prob- 
ably be  from  110  to  130  feet  wide,  so  that  two  barges  could  hardly  be  moored  abreast 
without  interfering  with  the  traffic.  Most  of  this  width,  however,  would  be 
available,  as  the  banks  slope  about  45  degrees,  and  would  thus  permit  barges  to 
lie  close  against  the  edge.  At  Commercial  the  first  ripple  occurs,  and  below  that 
there  would  be  a  depth  of  9  to  25  feet.  At  the  time  of  this  examination  the  depth 
waa  from  5  to  15  feet  and  over,  and  was  found  to  be  less  in  one  or  two  places  only. 
The  sta^e  of  the  Ohio  channel  just  outside  was  then  mean  5^  feet.  In  this  portion 
of  the  nver  there  is  only  one  really  difficult  bend,  and  it  lies  about  1,100  yards  above 
the  rock  bar  near  the  mouth.  No  steamer  could  pass  it  with  more  than  two  barges 
at  a  time,  and  even  then,  though  the  water  is  deep,  they  would  require  careful 
handling.  Any  current  in  the  stream  would  of  course  increase  the  risk.  This  curve 
could  be  flattened  without  great  expense,  but  that  would  be  a  matter  for  later 
consideration. 

With  regard  to  the  bar  at  the  mouth  in  the  Ohio,  referred  to  in  the  Annual  Report 
for  1882,  Appendix  Z,  pages  1960  to  1968,  inclusive,  no  recent  map  exists  to  show  its 
present  condition.  It  is  reasonable  to  assume,  however^  seeing  that  a  spur  dike  was 
built  out  in  1893  from  the  Illinois  shore  directly  opposite,  that  a  mean  6-foot  stage 
in  the  Ohio  channel  would  enable  boats  to  pass  in  and  out  of  the  river.  (See  the 
Annnal  Report  for  1894,  part  3,  p.  1840,  and  for  1895,  part  3,  p.  2330.) 

A  coal  traffic  on  the  Tradewater,  to  be  of  anv  extent,  would  of  necessity  depend 
upon  backwater  from  the  Ohio.  This  would  follow  in  the  first  case  from  the  small 
low- water  flow,  which  could  not  be  relied  on  with  safety  to  do  much  beyond  keeping 
the  pool  full,  and  in  the  second  case  from  the  size  of  the  lock,  which,  being  only  of  a 
one-bar^e  capacity,  would  be  of  small  assistance  in  passing  a  run  of  coal. 

Assuming,  then,  a  pool  level  of  10  feet,  a  backwater  height  of  10  feet  would  be 
necessary  for  free  navigation  through  the  lock  and  a  height  of  17  feet  for  naviga- 
tion over  a  fixed  dam  for  barges  of  6^  feet  draft.  No  other  type  of  dam  would  be 
permissible,  as  the  supply  of  water  would  frequently  be  insufficient  to  supply  tho 
leakage  of  a  movable  dam. 
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The  number  of  days  on  which  these  heights  have  occurred  between  1885  and  1892 
is  as  follows : 


Tear. 

Days  below 
10  feet. 

Dave  above  Daysabvre 
10  feet.         17  feet. 

1886 

145 
137 
201 
112 
«2 
63 
163 
154 

220 
228 
164 
254 
303 
302 
202 
212 

75 

1886 

124 

1887 

94 

X888 .                   

12a 

1889 

113 

1800 

201 

18D1 

128 

1802 

153 

TotaL  eiirhtTeaTB.... .,... 

1.037 
129 

^gs 

LOll 

AvOTAge,  yewr 

128 

These  figures  are  from  readings  on  the  gauge  at  Evansville,  Ind.,  80  miles  above 
the  Tradewater.  No  connection  could  be  obt>ained  between  the  zero  hei£[hts  of  these 
two  places,  but  as  a  reading  of  6  feet  on  the  gauge  corresponds  to  6  feet  in  the  chan- 
nel, we  may  reasonably  assume  their  conditions  to  be  alike. 

Deducting,  say,  thirty  days  for  obstructions  by  ice,  etc.,  there  would  remain  dar- 
ing each  year  an  average  of  ninety-six  days  of  free  navigation  over  the  dam  and  two 
hundred  and  six  days  of  free  navigation  through  the  lock,  during  which  periods 
barges  could  be  transferred  to  and  from  the  Ohio. 

Coming  now  to  the  question  of  freight  rates,  it  has  been  found  very  difficult  to 
establish  an  impartial  comparison  of  railway  and  river  charges.  There  has  been  a 
steady  decline  of  railway  tariffs  for  many  years,  and  the  charge  of  three-fourths  cent . 
per  ton  per  mile,  which  was  formerly  considered  very  low,  is  now  common  on  all 
roads  where  there  is  any  competition.  The  Chesapeake  and  Ohio  Railway,  which 
conies  into  direct  competition  with  the  Ohio  River,  has  recently  put  into  effect  a  tariflf 
on  coal  of  75  cents  per  ton  from  the  Great  Kanawha  mines  to  Cincinnati,  240  miles, 
equivalent  to  about  three-tenths  cent  per  ton  per  mile.  The  rate  for  water  trans- 
portation for  the  name  distance  is  37^  cents  per  ton,  or  exactly  one-half,  and  this  has 
remained  almost  unchanged  for  fifteen  years. 

As  the  output  of  the  Tradewater  would  be  limited,  it  would  probably  seek  the 
nearest  markets,  which  would  be  about  100  miles  in  eitner  direction,  or  from  Cairo  to 
Kvansville.  Some  of  this  coal  is  now  shipped  to  St.  Louis  and  to  Louisville,  but  at 
each  point  there  is  an  increasing  competition  with  coal  produced  from  mines  nearer 
these  markets,  and  which  may  eventually  shut  out  the  Tradewater  coal.  Taking, 
then,  100  miles  as  a  rough  basis  of  comparison,  I  am  informed  that  water  transporta- 
tion for  this  distance,  including  the  hire  of  the  barges,  would  amount  to  about  90 
cents  per  ton.  Railway  transportation  for  the  same  distance  (assuming  a  probable 
mean  of  the  rates  before  quoted)  may  be  taken  at  50  cents  per  ton  (five- tenths  c«nt 
per  ton  per  mile),  a  difi'erenoe  of  20  cents  per  ton  in  favor  of  the  river.  A  longer 
haul  would  of  course  increase  this  difierence. 

If,  now,  we  assume  the  average  yearly  charge  of  the  lock  to  be  $5,000,  to  include  all 
expenses  of  operation,  repairs,  and  dredging,  the  shipment  of  coal  must  be  at  least 

T^'i^,  or  25,000  tons  per  annum,  in  order  that  the  freight  saved  to  the  community  may 

be  equal  to  the  expense  of  maintenance.  This  takes  no  account  of  interest  on  the 
cost  of  construction. 

This  is  equivalent  to  about  54  standard  barge  loads,  which  would  have  an  average 
of  two  hundred  and  six  days  per  annum  in  which  to  enter  and  leave  the  river  without 
obstruction.  This  amount  was  exceeded  by  5,000  tons  in  1889,  when  the  shipments 
by  river  before  alluded  to  amounted  to  30,000  tons.  It  thus  appears  that  under  a 
continuance  of  present  tariifs  a  coal  traffic  could  be  established  sufficient  to  repay 
the  construction  of  a  lock  and  dam. 

The  decline  of  railway  charges,  however,  shows  no  sign  of  abatement,  and  while 
water  carriage  must  always  be  the  cheaper,  the  ratio  may  become  such  that  a  suffi- 
cient traffic  oould  not  find  place  upon  the  Tradewater  to  compensate  the  annual 
charges  of  the  lock.  In  any  case  some  years  must  elapse  before  a  traffic  could  bo 
established,  during  which  time  a  readjustment  of  rates  would  have  taken  place.  The 
situation  is  influenced  again  by  the  gradual  changing  of  the  coal  markets  of  the 
Southern  States,  as  the  opening  of  their  deposits,  in  some  cases  with  facilities  for 
shipment  to  and  on  the  Mississippi  and  other  rivers,  is  creating  there  a  decided  change 
in  the  status  of  this  comn^rce.  Lastly,  though  the  possibility  may  be  too  remote  to 
influence  this  question  now,  an  extension  of  slack  water  on  the  Ohio  below  the  Trade- 
water  would  render  a  lock  and  dam  unnecessary,  as  with  tramways  the  coal  could 
be  loaded  direct  on  the  main  river. 

I  may  add  that  the  foregoing  statements  are  gathered  from  information  supplied 
not  only  by  the  inhabitants  of  the  Tradewater  district,  but  also  from  many  of  the  coal 
merchants,  towboat  owners,  and  steamboat  captains  of  this  ©i^X^^ed  bv  ^OOQ IC 


APPENDIX   E  E — REPORT   OF   CAPTAIN   WARREN.  2483 

A  map  of  the  district  is  appended  hereto,  and  a  map  of  the  river  is  to  be  found  on 
the  tracings  in  this  office,  made  from  the  survey  of  1880. 
Very  respectfully)  yonr  obedient  servanty 

B.  A.  Watt,  Civil  Engineer. 
Mi^.  Jambs  F.  Grkgort, 

Corpt  of  Engineers,  U.  S.  A,  ' 


LETTER  OF  SECRETARY  OF  CUMBEBLAITD  COAL  COMPANY. 

Nashyillb,  Tenn.,  December  14, 1896. 

Dear  Sir  :  Referring  to  onr  conversation  at  Stnrgis,  Ky.,  in  reference  to  the  feasi- 
bility of  placing  locks  and  dams  in  Tradewater  River,  J  do  not  think  the  locks  would 
be  of  any  special  commercial  value  outside  of  bringing  coal  to  the  Ohio  River.  Our 
coal  property  lies  on  each  side  of  Trade  water  River  and  comprises  7,000  acres.  Coal 
of  the  finest  Quality  could  be  mined  on  each  side  of  the  river  for  60  miles  or  more 
from  its  mouth.  The  field  is  inexhaustible,  and  if  there  is  sufficient  water  in  Trade- 
water  River  to  supply  the  number  of  locks  that  would  be  required,  then  the  coal 
field  adjacent  to  Tradewater  River  will  become  of  greater  commercial  value  than 
the  coal  fields  alon g  the  Monongahela  River.  The  coalls  equ al  in  quality  to  Pittsburg 
coal  and  in  as  great  quantity. 

The  ooal  field  along  Tradewater  River  has  an  advantage  of  1,200  miles  nearer  than 
Pittsburg  to  New  Orleans.  Not  only  this  great  distance  can  be  saved  in  towing  coal 
to  New  Orleans,  but  the  Ohio  River  from  the  month  of  Tradewater  down  is  very 
good  navigation.    It  is  below  all  the  bad  obstructions  and  is  almost  free  from  ioe. 

The  present  consumption  of  coal  in  New  Orleans  and  vicinity  amounts  to  about 
3,000,000  tons.  From  present  rate  of  increase  this  large  consumption  will  be  doubled 
in  a  few  years,  as  New  Orleans  is  destined  to  become  one  of  our  largest  export  ports. 
Last  year  3,000,000  bushels  of  grain  was  exported  iVom  New  Orleans;  this  vear  over 
22,000,000  bushels.  This  will  give  you  an  idea  of  the  rapid  increase  New  Orleans  is 
making.    The  Mississippi  River  makes  New  Orleans  the  most  accessible  port  for 

grain,  tobacco,  and  cotton.  This  large  export  business  will  tend  to  make  New 
rleans  one  of  our  largest  import  ports.  Steamers  handling  this  large  business  must 
have  coal.  The  coal  field  adjacent  to  Tradewater  Kiver  is  the  most  accessible,  as  it 
is  the  only  coal  that  can  reach  New  Orleans  all  water  haul  except  Pittsburg. 

While  our  company  is  interested  more  than  anyone  else  in  getting  locks  and  dams 
in  Tradewater,  I  do  not  think  small  locks  will  be  of  any  value.  They  should  not  be 
less  thad  60  by  140  feet,  and  ought  to  be  larger  than  this.  I  am  compelled  to  admit 
I  do  not  think  Tradewater  River  will  furnish  sufficient  water  for  the  above  size 
locks. 
If  yon  desire  any  further  information,  I  will  cheerfully  furnish  same  if  in  my  power. 
Very  respectfully, 

Isaac  Reese, 
8eoretar$  Cumberland  Coal  Ccmpamy, 
Hi^.  James  F.  Gregory, 

Carpe  of  Engineers,  U.  8.  A. 
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SURVEY  OF  WHITE  RIVER,  INDIANA. 
[Printed  in  House  Doo.  No.  47,  Fifty-fonrth  CongreM,  second  session.] 
OFPIOB  OF  THE  OHIBF  OF  ENGINEERS, 

United  States  Arttt, 
Washingtonj  D.  C,  December  5, 1896. 

Sir:  The  river  and  harbor  act  of  August  17,  1894,  contained  an 
appropriation  for  continuing  improvement  of  White  Eiver,  Indiana, 
"  including  a  resurvey  of  said  river."  The  survey  thus  provided  for 
was  assigned  to  the  charge  of  Oapt  James  G.  Warren,  Gorps  of  Engi- 
neers, and  I  have  now  the  honor  to  submit  the  accompanying  copy  of 
that  officer's  report  of  May  13, 1896,  on  the  subject. 

The  present  survey  has  been  made  to  cover  the  White  Biver  proi>er 
from  its  mouth  to  the  junction  of  the  two  forks,  48  miles;  East  Fork 
from  its  junction  with  the  West  Fork  to  Portt^rsville,  20J  miles,  and 
West  Fork  from  its  junction  with  East  Fork  to  the  Baltimore  and  Ohio 
Southwestern  Kailway  Gompany's  bridge,  14  miles,  gitized  by  LjOOglC 
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The  project  presented  by  Captain  Warren  proposes  extension  of 
3-foot  depth  now  existing  in  the  lower  13  miles  of  the  river  to  Black- 
bum  Station,  46  miles  above  month  of  the  river;  improvement  of  the 
East  Fork  so  as  to  afford  a  depth  limited  to  2  feet,  and  improvement 
of  West  Fork  to  be  effected  by  the  use  of  locks  and  dams,  three  of  which 
would  be  required  to  give  a  low- water  depth  of  2  feet  to  the  Falls. 

The  estimated  cost  of  the  work  mentioned  is  given  by  Gaptain  War- 
ren as  follows: 

MainRlyer $112,  a59 

East  Fork 107,118 

WestFork 330,000 

Total 549,977 

In  regard  to  the  locks  and  dams  proposed  for  the  West  Fork,  Gaptain 
Warren  states  that  further  examination  will  be  required  for  their  loca- 
tion, but  by  the  location  of  one  of  them  at  or  near  Bocky  Ford  Bipple, 
42^  miles  from  the  mouth  of  White  River,  certain  of  the  regulation 
works  for  the  East  Fork  would  be  rendered  superfluous  and  the  estimate 
diminished  correspondingly,  making  the  total  estimated  cost  of  the 
improvement  $465,946. 

In  addition  to  this  the  caving  of  unstable  banks  would  render  neces- 
sary an  annual  expenditure  for  snagging  and  dredging  of  at  least  $6,000^ 
or  an  expensive  system  of  bank  protection. 

He  further  remarks: 

These  figures,  taken  in  connection  with  the  oorrespondenoe  (api^ended)  with  many 
prominent  citizens  of  the  locality,  indicate  that  the  cost  of  the  improyement  is  far 
in  excess  of  what  would  he  Justified  by  the  present  demands  of  commerce;  the 
future  demands  will,  in  my  opinion,  he  dependent  upon  the  commercial  effect  of  tho 
prospective  improvement  of  the  Wabash  River.  At  present  that  strenm  affords  no 
outlet  for  the  produce  of  the  White  River,  excepting  at  high  stages  of  water,  and 
has  no  commerce  of  its  own.  The  navigation  of  this  stream,  as  on  the  White  River, 
is  only  bv  a  few  small  liffht-draft  steamers  and  barges,  which  at  favorable  seasons 
take  grain  and  produce  from  the  farms  adjacent  to  the  river  banks  for  delivery  to 
the  nearest  railroad. 

In  view  of  the  above,  it  is  respectfully  submitted  that  the  improvement  of  White 
River,  Indiana,  should  be  suspended  until  the  navigation  of  the  Wabash  has  been 
so  improved  as  to  afford  an  outlet  for  any  traffio  which  may  then  be  developed  on 
White  River. 

Col.  H.  M.  Robert,  Gorps  of  Engineers,  the  division  engineer,  in  for- 
warding this  report,  states  as  follows: 

I  concur  in  the  opinion  of  Captain  Warren  that  there  is  nothing  now  to  Justify 
the  large  expenditure  necessary  to  improve  the  White  River,  as  its  use  would  be 
prevented  bv  the  condition  of  Wabash  River,  and  that  the  further  improvement  of 
the  White  River  should  be  postponed  until  the  improvement  of  the  Wabash  has  been 
so  improved  as  to  afford  an  outlet  for  any  traffic  which  may  then  be  developed  on 
White  River. 

Very  respectfully,  your  obedient  servant, 

W.  P.  OBAiaHILL, 

Brig.  Gen.,  Chief  of  Ungineer$. 
Hon.  Daniel  S.  Lamont. 

Secretary  oj  War. 


bepobt  of  oapt.  j.  0.  warben,  corps  of  enoinbebs. 

United  States  Engineer  Office, 

Louisvillej  Ky.^  May  13^  1896. 
General:  I  have  the  honor  to  submit  the  following  report  upon  the 
resurvey  of  the  White  River,  Indiana,  made  in  compliance  with  the 
requirements  of  the  river  and  harbor  act  of  August  17, 189^,  ^i^jl^^^er 
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tli6  project  approved  by  the  Ohief  of  Engineers,  United  States  Army, 
Aogost  28. 1894. 

The  work  of  making  this  survey  was  deferred  in  the  interest  of  other 
and  more  important  matters  until  October  29, 1895,  when  a  party  was 
pat  in  the  field  in  charge  of  Mr.  Thomas  P.  Shanks,  assistant  engineer, 
to  whose  report,  api)ended,  reference  is  respectfally  made  for  details. 

The  White  River,  wholly  within  the  State  of  Indiana,  is  formed  near 
Petersbnrg,  Ind.,  by  the  janction  of  what  are  known  as  the  East  and 
West  forks,  and  flows  thence  in  a  sonthwestwardly  direction  48  miles  to 
the  Wabash  Eiver,  into  wliich  it  empties  opposite  Moant  Carmel,  IlL, 
which  is  aboat  90  miles  above  the  point  at  which  the  Wabash  discharges 
into  the  Ohio. 

The  improvement  of  the  White  Biver  was  undertaken  by  the  United 
Staitas  in  1879.  Ko  detailed  project  for  the  work  was  then  made,  nor 
has  all  of  that  portion  of  the  river  under  imt>rovement  been  accurately 
surveyed  until  the  present. 

The  work  of  improvement  has  heretofore  been  carried  on  under 
expenditure  projects,  based  in  part  upon  a  rough  examination  made  in 
1878,  and  in  part  upon  an  instrumentol  survey  of  the  lower  18  miles  of 
the  river  made  in  1879  and  1880. 

This  work  has  consisted  in  the  removal  of  the  worst  obstructions, 
snags,  overhanging  trees,  etc.,  the  excavation  of  a  channel  by  blasting 
through  rock  reefis,  dredging  sand  bars,  and  the  building  of  spur  dams 
of  brush  and  riprap  to  confine  the  water  in  the  improved  channel  to 
obtain  a  low- water  depth  of  firom  2^  feet  to  3  feet. 

The  expenditure  to  May  7, 1896,  has  been  $116,796.67. 

As  a  result,  the  lower  13  miles  of  the  White  Biver  are  navigable  for 
boats  drawing  3  feet  all  the  year;  above  this  to  the  junction  and  about 
five  miles  up  East  Fork,  boats  drawing  18  inches  caii  navigate  for 
about  six  months  of  the  year. 

Low-water  navigation  on  the  forks  is  impracticable  even  for  the 
smallest  boats. 

The  present  survey  has  been  made  to  cover  the  White  Biver  proper 
and  those  parts  of  the  forks  which,  after  the  examination  of  1878,  were 
regarded  as  susceptible  of  improvement  without  the  use  of  locks  and 
dams,  viz,  White  Biver  from  its  mouth  to  the  junction  of  the  two  forks, 
48  miles;  East  Fork  from  its  junction  with  the  West  Fork  to  Porters- 
ville,  20f  miles;  West  Fork  from  its  junction  with  East  Fork  to  the 
Baltimore  and  Ohio  Southwestern  Bailway  Company^s  bridge,  14  miles; 
in  all,  82f  miles. 

That  portion  of  the  river  under  consideration  is  naturally  divided 
into  three  parts,  as  indicated  above,  viz: 

White  River. — ^The  main  stem  of  the  stream  firom  the  junction  of  the 
forks  to  the  mouth  has  an  average  width  of  400  feet;  a  depth  at  low 
water  varying  from  2  feet  to  10  feet;  the  fall  per  mile  is  0.566  foot. 
The  banks  are  fairly  high,  8  feet  to  29  feet  above  low  water;  they  are 
usually  caving  and  unstable  in  all  places  where  the  cultivated  land 
extends  to  the  river.  Those  portions  covered  with  trees,  while  not  so 
unstable,  are  a  constant  source  of  snags. 

As  stated  above,  the  lower  13  miles  have  a  navigable  channel  3  feet 
in  depth  all  the  year.  Above  this  are  several  obstructions  in  the  form  of 
rock  reefs,  sand  bars,  and  snags;  these  can,  I  think,  all  be  so  improved 
by  open-channel  works  as  to  carry  the  3-foot  channel  to  Blackburn 
Station,  46  miles  above  the  mouth  of  the  river,  at  an  estimated  cost  of 
$112,859. 

Haet  Fi^rk, — This  section  has  an  average  width  of  250  feet,  a  low- water 
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depth,  varying  firom  1  foot  to  9  feet,  and  the  fall  per  mile  is  0.6433  foot 
The  banks  are  fairly  high,  8  feet  to  24  feet  above  low  water,  with  the 
same  characteristics  as  to  stability,  etc,  as  are  mentioned  concerning 
the  first  section. 

The  obstructions  here,  while  of  the  same  nature  as  those  in  the  main 
stream,  are  more  numerons,  and  with  the  low- water  slope,  as  stated, 
the  measared  discharge  would  not  furnish  water  sufficient  lor  a  3-foot 
low-water  channel.  For  this  reason  the  channel  depth  has  been  limited 
to  2  feet,  which  can,  I  think,  be  obtained  by  the  method  of  open-chan- 
nel improvement  at  an  estimated  cost  of  $107,118. 

West  Fork. — This  section  has  an  average  width  of  180  feet;  a  depth 
at  low  water  varying  from  0.5  foot  to  5  feet,  wind  the  fall  per  mile  is 
1^836  feet.  The  banks  vary  in  height  from  8  feet  to  25  feet  above  low 
water;  are  very  unstable  at  many  places  where  the  forest  growth  has 
been  removed,  and  affords  a  proUfic  source  of  snags  in  those  portions 
covered  with  trees. 

The  obstructions  in  this  section  are  of  the  same  general  character  as 
those  in  the  other  two  sections,  but  by  reason  of  its  greater  slope  and 
very  small  low- water  discharge--350  cubic  feet  per  second — the  improve- 
ment of  this  fork  can  only  be  effected  by  the  use  of  locks  and  dams, 
three  of  which,  with  lifts  of  about  7  feet,  would  be  required  to  give  a 
low-water  depth  of  2  feet  to  the  <<  Falls,"  at  an  estimated  cost  of 
•330,000. 

Should  such  improvements  be  inaugurated  further  examination  would 
be  required  for  the  location  of  the  locks  and  dams.  But  it  may  be 
stated  that  by  the  location  of  one  of  them  at  or  near  Kocky  Ford  Bip- 
pie,  42jy  miles  from  the  mouth  of  White  Biver,  certain  of  the  regulation 
works  for  the  East  Fork  would  be  rendered  superfiuous  and  the  estimate 
diminished  correspondingly,  making  the  totaA  estimated  cost  of  the 
improvement  $465,946.  In  addition  to  this,  the  caving  of  the  unstable 
banks  would  render  necessary  an  annual  expenditure  for  snagging  and 
dredging  of  at  least  $6,000,  or  an  expensive  system  of  bank  protection. 

These  figures,  taken  in  connection  with  correspondence  (appended) 
with  many  prominent  citizens  of  the  locality,  indicate  that  the  cost  of 
the  improvement  is  far  in  excess  of  what  would  be  justified  by  the 
present  demands  of  commerce  ;  the  foture  demands  will,  in  my  opinion, 
be  dependent  upon  the  commercial  effect  of  the  prospective  improve- 
ment of  tiie  Wabash  Biver.  At  present  that  stream  affords  no  outlet 
for  the  produce  of  the  White  Biver,  excepting  at  high  stages  of  water, 
and  has  no  commerce  of  its  own.  The  navigation  of  this  stream,  as  on 
the  White  Biver,  is  only  by  a  few  small  light-draft  steamers  and  barges, 
which  at  favorable  seasons  take  grain  and  produce  from  the  farms 
adjacent  to  the  river  banks  for  delivery  to  the  nearest  railroad. 

In  view  of  the  above,  it  is  respectfully  submitted  that  the  improve- 
ment of  White  Biver,  Indiana,  should  be  suspended  until  the  naviga- 
tion of  the  Wabash  has  been  so  improved  as  to  afford  an  outlet  tor  any 
traffic  which  may  then  be  developed  on  White  Biver. 

The  maps*  to  accompany  this  report,  now  under  preparation  and 
well  advanced,  will  be  forwarded  as  soon  as  completed. 
Yery  respectfully,  your  obedient  servant, 

J.  O.  Wabsbn, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  CsAiaHiLL, 

Chief  of  Engineers^  U.  B.  A* 

(Through  the  Division  Engineer.) 

*  Not  printed. 
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( Jint  indorMmeat.] 

U.  S.  Engineer  Office, 

Northwest  Division, 
New  Yorkj  June  5, 1896. 
Eespectfally  forwarded  to  the  Chief  of  Engineers,  XT:  8.  Army. 
I  concur  in  the  opinion  of  Captain  Warren  that  there  is  nothing  now 
to  justify  the  large  expenditure  necessary  to  improve  the  White  Kiver. 
as  its  use  would  be  prevented  by  the  condition  of  Wabash  River,  ana 
that  the  further  improvement  of  the  White  Eiver  should  be  postpK>ned 
until  the  improvement  of  the  Wabash  has  been  so  improved  as  to  afford 
an  outlet  for  any  traffic  which  may  then  be  developed  on  White  Eiver. 

Henry  M.  Eobbrt, 
OoUynelj  Corps  of  Engineergy  Division  Engineer. 


BXPORT  OF  MB.  THOMAS  P.  BHANKB,  ASSISTANT  XNOUnBB. 

LouisviLLBy  KT.y  Map  S,  lS9e, 

Captain:  I  have  the  hooor  to  sabmit  the  following  report  on  the  sarvey  of  VHiite 
River,  Indiana,  and  portions  of  the  East  and  West  forks  thereof: 

The  parposee  of  the  suryey  included  the  collection  of  all  data  necessary  to  prepare 
maps  of  the  main  stem  of  the  riyer,  the  East  Fork  to  Portersville,  Ind.,  and  the 
West  Fork  to  a  point  known  as  ''The  Falls/'  near  Washington,  Ind. ;  the  coilection 
of  all  data  relating  to  the  present  condition  of  these  streams,  in  order  to  determine 
the  practicability  and  cost  of  proTiding  a  narigable  channel  suitable  for  the  present 
and  prospective  demands  of  the  commercial  interests  of  the  localities  through  whidi 
the  streams  flow. 

The  East  Fork  rites  in  Bartholomew  County,  Ind.  It  flows  southwest  through 
Jackson  County  to  its  south  line;  thence  west,  forming  the  boundary  between  por- 
tions of  Jackson  and  Washington  counties ;  west  through  Lawrence  County,  passing 
near  the  city  of  Bedford;  southwest  through  Martin  County  to  its  south  line; 
thence  west,  between  the  counties  of  Martin  and  Daviess  on  the  north,  and  Dubois 
and  Pike  on  the  south,  to  its  junction  with  the  West  Fork,  a  distance  of  about  140 
miles. 

The  portion  under  consideration  extends  firom  the  Junction  up  to  Portersville, 
'  which  IS  in  Dubois  County  on  the  south  side,  2  miles  below,  and  on  the  opposite  side 
from  the  dividing  line  between  Martin  and  Daviess  counties. 

The  West  Fork  rises  in  Randolph  County,  in  the  northeastern  part  of  Indiana,  and 
flows  westwardly  through  the  city  of  Muncie,  in  Delaware  County,  and  Anderson, 
in  Madison  County ;  thence  south  westwardly  through  Hamilton  County,  through 
Indianapolis,  in  Marion  County,  and  the  northwest  comer  of  Johnson  County,  cen- 
trally through  Morgan  County,  and  thence  as  a  dividing  line  between  portions  of 
Owen  and  Monroe  counties,  through  Owen  and  Green,  where  it  then  becomes  the 
boundary  between  Knox  and  Daviess  counties,  flowing  south  from  Edwardsport  to 
the  iunction  with  the  East  Fork,  a  distance  of  about  220  miles. 

The  portion  of  this  stream  under  consideration  extends  from  the  Junction  of  the 
two  forks  up  to  the  crossingof  the  Baltimore  and  Ohio  Southwestern  Railroad,  near 
the  city  of  Washington,  in  Daviess  Conn^. 

The  two  forks  form  the  main  stream  of  White  River,  whioh  flows  south  of  west, 
with  Knox  County  on  the  north,  and  Pike  and  Gibson  counties  on  the  south,  to  its 
JuBction  with  the  Wabash  River  opposite  Mount  Carmel,  111.,  which  is  about  90 
miles  by  river  channel  from  the  point  where  the  Wabash  empties  into  the  Ohio  River. 

The  West  Fork,  although  about  80  miles  longer,  is  much  the  smaller  stream.  The 
East  Fork  has  many  large  tributaries,  among  which  are  Lost  River,  Indian  Creek, 
Mnscatatuck,  North  Fork,  and  Salt  Creek,  which  make  the  discharge  nearly  double 
that  of  the  West  Fork. 

The  partv,  consisting  of  14  men  in  aU,  with  Mr.  William  B.  Tabb  as  transitman, 
Mr.  Osear  Shanks,  draftsman,  and  myself  as  leveler  in  local  charge,  went  into  camp 
the  29th  of  October,  1895,  on  the  West  Fork  of  White  River,  near  the  pumping  sta- 
tion of  the  Washington  waterworks^  which  is  4  miles  below  the  crossing  of  the  Bal- 
timore and  Ohio  Southwestern  Railroad.  This  bridge  was  made  the  initial  point  and 
the  survey  proceeded  down  the  West  Fork  to  the  Junction,  a  distance  of  14.4  miles, 
and  thence  down  White  River,  a  distance  of  4.2  miles,  to  Starks  Ferry.  From  the 
Innetion  up  the  East  Fork  to  Portersville,  a  distance  of  21.87  miles,  and  then  from 
Storks  Fsrry  down  the  main  scream  to  -its  Junction  with  theWabash  Riveri  46.81 
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a^l^  «f  UM  k*alu.  <«,t!Taiaii  la»laL  t: 

tJ^  «tr«afli  at  4^X'f4«(  biterrala,  ezrep«  vVsv  •W-*ili  mm 

aiMiA'.  .&;;  ri»44  as4 


A  raai^  vaa  pi^etd  hi  Wkita  Riwr  a%aat  ikxae^vartcra  a€  a  adle  aWm  iJke 
m^fr'.ii*,  Z^ro  'yfk  tbta  vaa  ixad  a4  tte  aaaM  reLuiTe  keizkt  aa  %hm  aara  mi  tkm  gaaffe 
•a  taa  Wat^a^a  i^.'jw  tb«  daai  at  oraad  Kapida,  vk:cA  ia  •.'.2b  mi  a  faa4  Wlaw  the 
e%U0:m4t  Uf-m  w%t*rT  of  1^95.  Aaotber  ^aa^  vaa  plaieed  at  Petanb«rg  Laadiag,  the 
z^T<ir  poTit  4f  w K ;ek  waa  fizad at  I  fool  be?o w  lov  water.  Taapanaiy  nu^ea  w«v«  alaa 
n»^^i  at  tiM  «i.'i''»'rcat  eaorpa.  bot  th«  fwhefa  aad  flnetoatioaa  af  tAo  rrrer  aad  the 
KlMtjaeaa  of  ti»^ae  |^ao|pea  fiw  the  lerelinf  P^^y  while  at  weik  have  aeecaaanly 
eanuM  aonrv;  Qa/>,«fftaiDt7-  aa  to  tb«  praeiaa  efevatioa  of  low  waiv  an  aaaM  of  the 
r«a<:b«a  of  tb«  wnrrej.  'lii«  approximatioaa  auda  ase  belioTed  te  be  aa  ckeeaa  peoaiblo 
easier  tb«  eoo^iitioaa.  The  iow-water  alope  haa  been  calcalated  for  all  the  tnant 
atatioaa  in  order  that  the  diaehanpB  of  a  propeeed  iaqnvred  "^^a-r'  any  be  readily 
d^t^rrmiaed  at  arij  point. 

Tbe  "RT^  4  ail  fee  of  the  oiaia  atreaa^  the  lever  4  aiilee  of  the  East  Fork,  aad  all 
•f  the  ^  tat  Vftrk  wen  aarreyed  doriaf  low  water,  aod  the  diachama  ef  the  West 
Y*frk  waa  neaaored  dorla^  that  atace.  On  the  other  portiona  of  the  atreaoH  the 
l^nfea  abowed  a  riae  of  freoi  2.5  to  2.7  feet  abore  low  water  at  the  tiaeeof  Beeaaorini^ 
tli«  d  iaeharrea,  Tbi;  b  i|^beat  riae  daria^  the  aarrey  waa  7.4  Aet  at  Petanbarg  gao^e, 
iM^mber  &,  Ifm, 

Tb«  plane  of  reference  need  ie  the  aea  lore!,  taken  front  the  GoTemment  beneh 
aark  placed  on  tbe  aill  of  the  aontbeaat  wiadow  of  the  baaement  of  the  Davieae 
County  eoort-boaae,  at  Waahington,  Ind.,  br  the  United  Statea  Engineer  Corpa 
dnriog  the  geodetic  aorrey  along  or  near  the  thirty-ninth  parallel  froat  Sandy  Hook 
Up  Hi.  l>oaia,  Mo.,  in  1882,  the  eleration  of  whicb,  aa  reeorded  by  Mr.  SmileT,  tiie  city 
•Dgineer  of  Waahington,  Ind.,  ia  155.5829  metera  abore  zero  at  Sandy  Hook. 

Tbe  two  forka  of  Wbite  KiTer,  aa  well  aa  the  main  atream  to  ita  junction  with  the 
Wabaab  Ki  ver,  flow  tbreagh  broad  Talleysof  highly  fertile  and  well-caltivatod  landa 
ibe  eoil  conaiaiing  geaerally  of  an  upper  atratnm  of  rieh,  light  loan^  orerlying  sand 
and  gravel,  Tbe  banka  are  nanally  very  nnatnble,  the  atreaau  are  winding,  and  in 
pl»em  ibere  are  great  loopa  and  horaeehoe-ehaped  benda  many  milea  in  length,  in 
•one  of  which  there  are  threatening  probabilitiea  of  high- water  cnt-ofTa  which  would 
eonnert  the  baeca  of  the  loope  by  new  ehannela  of  from  one-tenth  to  one-third  of  the 
diatasee  aronnd  them.  Two  notable  eaaea  of  ehangea  of  channel  haTe  recently 
occarre<l,  one  on  the  Weat  Pork  near  Washington,  where  the  new  bed  of  the  river 
hee  etii  off  mote  than  200  acrea,  and  the  greater  part  of  the  old  channel  ia  now  culti- 
vated land ;  the  other  on  the  Eaat  Fork,  where  a  partially  filled  well  is  all  that  new 
remaina  to  mark  the  site  of  what  was  once  the  proaperoua  Tillage  of  London.  The 
well  WM  formerly  some  distance  from  the  river,  with  atorea,  sawmill,  blaekamtih 
■hop,  etc,,  between  it  and  the  bank ;  now  they  are  all  gone  and  the  well  ftaelf  is  very 
near  tKe  edge  of  the  encroaching  stream. 

Id  many  places  remarkable  evidencee  of  the  location  of  former  channels  are  found 
Id  the  onrved  alignment  of  rery  large,  old,  and  decaying  aycamorea  growing  fu> 
hack.  iometimeM  more  than  a  mile  from  tbe  preeent  banka. 

A  longitudinal  profile  of  some  of  the  high  aand  bare  preaenta  a  very  gradual  aaeent 
ikom  tbe  upper  end,  rising  occasionally  as  high  aa  the  level  of  the  adjoiniag  bank' 
and  breaking  oif  abruptly  at  the  lower  end  in  a  series  of  terraces,  with  slopes  from 
one  to  the  other  aa  steep  as  the  nature  of  the  material  will  permit,  abowing  by 
these  deposits  the  changes  of  the  current  at  difierent  stages  of  high  water.  Several 
jwints  were  noticf  d  where  the  locality  ef  the  old  low- water  line  was  shown  by  large 
willows,  some  of  which  were  3  feet  in  diameter,  growing  at  an  angle  of  from  30  to 
40  degrees  with  tbe  water,  hut  the  roots  of  which  were  buried  far  below  the  surface 
of  the  high  NAtid  bar. 

In  Atigust,  1876,  occurred  an  extraordinary  high  water;  well  authenticated  marks 
at  difierent  uoiuts  along  the  river  ahow  it  to  have  been  on  the  average  more  than  29 
feet  above  tne  very  low  water  of  1896. 

Bdm  are  so  very  numerous  at  several  places  that  even  the  passage  of  skifis  ia 
atteuiied  with  great  diffionlty.  The  larger  snags  are  generally  id  the  deep  water, 
tbe  bars  are  usually  free,  but  the  sand  shoals  have  many  logs  partly  buried  which 
oan  not  be  seen  until  the  skiff  is  almost  upon  them.    A  reach  of  2,000  leet  on  the 
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]»nbAbly  $300  to  oImt  the  ehaimeL    A  phetompli  teken  •£ 
WM  spoiled  in  the  deTelopmenty  would  hare  uiown  ft  eample 


West  Fotk  would  eoet  . 

this  reoeh,  bvt  which  wm  i  _ 

of  onljr  mioh  siia/p  an  appear  aboTe  water.    Probably  ten  timet  as  many  more  are 

partly  imbedded  in  the  sand,  entirely  submerged  by  the  water,  and  would  not  hare 

appeared  in  the  nieture  at  all. 

The  great  nnmoer  of  snags  in  the  West  Fork  ought,  perhaps,  to  make  the  ''ooef- 
ficient  of  roughness''  in  Kutter's  formula  more  than  0.030  as  used  in  the  calculations 
not  only  for  toe  purposes  of  this  report,  but  generally  in  computing  the  flow  of  water 
in  channels  of  tkis  character. 

Eight  miles  below  the  Baltimore  and  Ohio  Southwestern  Bridge  on  the  West  Fork 
is  a  long  shallow  sand  shoal,  the  banks  of  which  are  fairly  good,  but  the  loose  sand 
in  the  M>ttom  of  the  riTer  appears  to  be  constantly  moving  downstream.  A  contour 
line  of  6. inches  depth  of  water  could  be  located,  showing  a  diagonal  connection 
between  the  foot  of  one  flat  bar  and  the  head  of  another  lower  down  on  the  opposite 
side  of  the  stream.  The  low  water  is  about  200  feet  wide  and  very  shallow ;  the 
slopes  on  this  shoal  rary  from  0.000266  to  0.000678;  the  steepest  one  will  discharge 
367  cubic  feet,  and  the  flattest  only  248  cubic  feet  per  second,  through  a  channel  100 
feet  wide,  350  cubic  feet  per  second  being  the  observed  dischurge  at  low  water. 

The  movement  of  the  sandy  sediment  changes  the  shoals  from  one  nlaee  to  be 
deposited  in  another,  sometimes  rendering  a  dike  useless  at  the  place  where  it  was 
built  and  necessitating  the  eoBstmotion  of  another  at  the  new  shoal.  The  move- 
ments, however,  do  not  occur  at  all  the  shoals  and  bars,  and  they  are  sometimea 
rery  slow,  as  shown  by  comparing  the  surveys  made  by  Mr.  Petitdidier  in  1878  and 
1879-80.  Many  bars  and  shoals  shown  on  the  earlier  survey  are  now  jnst  as  they 
were  then,  but  in  other  instances  the  transformation  has  been  very  remarkable. 

For  the  purpose  of  estimating  the  low-water  discharges  of  the  East  Fork  and 
White  River  the  normal  profile  was  taken  i^m  the  cross  sections  of  those  streams 
after  the  observed  surface  had  been  reduced  to  the  estimated  low- water  stage.  From 
this  normal  profile  the  area  and  hydraulic  radius  were  obtained  and  the  same  slope 
was  used  for  low  water  as  that  obseryed  on  the  high  stage.  Both  streams  were 
slowlv  rising  at  the  time  of  making  the  observations. 

Unaer  such  conditions  some  uncertainty  must  necessarily  exist,  but  it  is  believed 
that  the  estimated  low- water  discharges  for  these  two  streams,  as  stated  in  the  table 
below,  are  close  approximationa. 


Description  of  date. 


Wo8t  Fork. 


BMt  Fork. 


White 
RiTor. 


Dlstsnco  on  aDgle  line  In  mitoo 

DUt4uioe  on  line  of  chaanel  in  mllee 

Fall  In  feet  for  entire  length  of  aurrey 

Fall  per  mile  St  low  wnter  m  feet 

Total  fsQ  dirided  by  the  ontirokngth  of  the  channel  ^="S". 

Low-water  discharge  in  onbic  feet  per  eecond 


14.40 

14 

16.67 
1.1836 

0002242 

MO 


21.87 
20.76 
13.86 
0.0488 

0001210 

670 


40.61 
48 

27.17 
0.800 

0001071 

1,47» 


The  bench  marks  established  on  this  survey  were  formed,  except  where  otherwise 
described,  by  cuttini^  a  notch  in  the  projecting  root  of  a  tree,  generally  about  1  foot 
above  the  ground,  with  the  upper  part  trimmed  up  the  tree  to  allow  space  and  sur- 
face for  marking,  and  the  lower  face  of  the  notch  horizontal ;  this  level  part  was  then 
out  so  as  to  form  a  vertical  projection  about  I  inch  high,  like  a  fV-nstrum  of  a  pyramid, 
with  the  top  about  1  inch  square,  into  which  a  4-inoh  wire  nail  was  driven  to  the 
head.    They  are  numbered  and  located  as  follows : 


ON  THX  WS8T  FORK. 

No.  1.  Top  of  coping  stone,  east  end  of  Baltimore  and  Ohio  Southwestern  Railroad 
Bridge  across  the  West  Fork  of  White  River.    Elevation,  452.72. 

No.  2.  On  stone  sill  of  entrance  to  engine  room  of  the  pump  house  of  the  Washing- 
ton water  works.    Elevation,  438.70. 

No.  3.  Ash  tree,  1  foot  in  diameter,  on  left  bank  near  the  com  cribs  on  Hiram 
Hvatt's  land,  200  feet  below  station  2S2-f83.    Elevation,  434.05. 

No.  4.  Sugar  maple,  2  feet  in  diameter,  250  from  shore  on  left  bank  in  west  line  of 
Sec.  18,  T.  2  N.,  R.  7  W.    Elevation,  433.22. 

No.  5.  Oak,  3  feet  in  diameter,  right  bank,  property  line  dividing  woodland  from 
cleared  land.    Elevation,  430.22. 

No.  6.  Hackberry,  2^  feet  in  diameter,  right  bank,  near  fence  line  between  wooded 
land  and  cornfields.     Elevation,  430.58. 

No.  7.  Large  twin  sycamores,  right  bank,  at  McCoys  Ferry.    Elevation,  428.92. 
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■AST  VOBK. 

Ko.  8.  Elm,  4  feet  in  diftmeter,  nAt  bank,  qnsrter  «f  a  mile  abtff«  the  Janettoa 
at  Eenderhook  Ferry.    EleTation,  £S0.02. 

No.  9.  Plinth  of  north  pier  of  EvaiiBTille  and  Indianapolis  RailToad  Bridge.  EleTa- 
tion,  406.13. 

No.  10.  Large  double  syeamore,  one  of  which  leans  ont  horisontally  oyer  the  water 
near  oomcribs,  right  bank.    Elevation,  423. 

No.  11.  Three  syoamores  growing'  together,  right  bank,  at  month  of  oreek.  Eleva- 
tion, 428.87. 

No.  12.  Thorn  tree  3  feet  in  diameter,  right  bank,  old  site  of  the  Tillage  of  London, 
MoCracken's  property,  tree  near  residenoe  on  east  line  of  section  l£  ElcTation. 
434.51. 

No.  18.  Walnut  stamp  at  root  of  doable  walnnt,  6  inches  in  diameter,  right  bank^ 
isolated.    Stamp  was  need  as  hab  for  station  1069-1-00.    Eleration,  431.92. 

No.  14.  Doable  sycamore  at  High  Banks  Ferry,  left  bank.    Eieration.  428.16. 

No.  15.  Donble  honey  locast,  right  bank,  500  leet  abore  point  opposite  month  of 
Bash  Creek.    Eleyation,  433.67. 

No.  16.  Soft  maple  grown  doable,  right  bank,  opposite  station  12414-29.  ElcTa- 
tion,  425.44  feet. 

No.  17.  Sngar  maple  in  yard  of  residence  on  right  bank  at  Harrimans  Ferry. 
Eleyation,  ^.66. 

No.  18.  Soft  maple,  3  feet  in  diameter,  right  bank  250  feet  above  mouth  of  small 
ereek,  tree  leans  towi^  the  river  45  degrees.    Elevation.  429.87. 

No.  19.  Small  cotton  wood,  6  inches  in  diameter,  one  of  iive  growing  close  together, 
right  bank,  opposite  moath  of  creek.    Elevation,  425.88. 

No.  20.  Pecan  tree,  4  feet  in  diameter,  isolated  in  open  field,  above  month  of  creek, 
which  is  100  feet  above  Armes  Ferry.    Elevation,  429.57. 

No.  21.  Large  doable  sycamore,  right  bank,  at  Hemsleys  Ferry  Landing.  Eleva- 
tion, 435.93. 

No.  22.  Elm,  2^  feet  in  diameter,  right  bank,  60  feet  from  Hemsley's  bam.  Eleva- 
tion, 434.03. 

No.  23.  Bed  syeamore,  2^  feet  in  diameter,  right  bank,  in  front  of  Pret  Allen's  house, 
below  iron  bridge  over  creek.    Elevation,  436.58. 

No.  24.  Sycamore,  4  feet  in  diameter,  left  bank,  opposite  High  Book;  station, 
1769+15.    Elevation,  439.28. 

No.  25.  Leaning  sugar  maple,  left  bank,  opposite  the  mouth  of  Sugar  Creek.  Ele- 
vation, 442.98. 

No.  26.  Elm,  4  feet  in  diameter,  left  bank,  above  ferry  landing  at  Portersville. 
Elevation,  437.32. 

ON  WHITS  BIVBB. 

No.  27.  Cottonwood,  left  bank,  used  as  mast  for  wire  troBey  line  at  Starks  Ferry. 
Elevation,  415.95. 

No.  28.  Basswood,  3i  feet  in  diameter,  left  bank,  400  feet  below  mouth  of  Prides 
Creek.    Elevation,  424.59. 

No.  29.  Sycamore,  3  feet  in  diameter,  left  bank,  in  front  of  Fnlsche  residenoe.  Ele- 
vation, 421.65. 

No.  30.  Beech,  2i  feet  in  diameter,  left  bank,  near  district  schoolhonse.  Elevation, 
424.89. 

No.  31.  Eim,  3  feet  in  diameter,  one  of  three  large  trees  growing  close  together,  left 
bank,  at  the  point  where  the  county  road  strikes  the  river.    Elevation,  416.81. 

No.  32.  Oak,  2^  feet  in  diameter,  isolated,  left  bank,  point  of  curve  in  Seven-Mile 
Bend.    Elevation,  419.03. 

No.  33.  Solitary  sugar  maple,  left  bank,  in  field  900  feet  above  island.  Elevation, 
418.62. 

No.  34.  Sycamore,  5^  feet  in  diameter,  right  bank,  at  the  residence  of  Thomas  Stone 
on  the  JohusoD  farm.    Elevation.  416.67. 

No.  35.  Honey  locast,  2  feet  in  diameter,  left  bank,  at  Fredericks  Landing.  Eleva- 
tion, 416.16. 

No.  36.  Leaning,  forked,  soft  maple,  2^  feet  in  diameter,  right  bank,  opposite  mouth 
of  creek.    Elevation,  411.15. 

No.  37.  Sycamore,  2  feet  in  diameter,  left  bank,  mouth  of  ravine  at  Buena  Vista. 
Elevation,415.12. 

No.  38.  Elm,  2i  feet  in  diameter,  left  bank,  500  feet  below  creek.    Elevation,  410.52. 

No.  39.  Monument  stone,  left  bank,  dividing  property  lines,  500  feet  below  station 
2071+92.    Elevation,  407.79. 

No.  40.  Sycamore  sapling,  left  bank,  growing  below  the  top  of  the  bank,  station 
3152+90.    Uavation,  407.& 
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No.  41.  Coping  of  pivot  pier  of  Eyaatyille  and  Tern  HftAte  B^koftd  Bridgo. 
EloTation,  416  47. 

No.  42.  Loonat,  1  foot  diameter,  right  bank,  at  Creek  Bridge.    Elevation,  409.64. 

No.  43.  Sugar  tree,  li  feet  diametor,  riglit  bank,  at  point  of  bend  opposite  Hasle- 
ton.  1,200  feet  above  upper  ferry.    Elevation,  410.27. 

No.  44.  Oak,  1^  feet  diameter,  right  bank,  at  James  Tucker's  house.  Elevation, 
409.06. 

No.  45.  Walnut,  2^  feet  diameter,  right  bank,  lower  point  of  ravine  crossed  by  iron 
bridge.    Elevation,  407.68. 

No.  46.  Beech,  2  feet  diameter,  right  bank,  at  Edw.  Bell's  residence.  Elevation, 
409.01.  ^  .     »  > 

No.  47.  Large  oottonwood,  right  bank,  in  front  of  Decker's  residence  at  mouth  of 
lane.    Elevation,  895.23. 

No.  48.  Sugar  maple,  2^  feet  diameter,  right  bank,  at  mouth  of  lane.  Elevation, 
404.08. 

No.  49.  Soft  maple,  2  feet  diameter,  right  bank,  600  feet  below  a  point  opposite 
mouth  of  creek.    Elevation,  401.25. 

No.  50.  Oak,  6  feet  diameter,  right  bank,  at  Cunninghams  Ferry.    Elevation,  408.44. 

No.  51.  Elm,  2  feet  diameter,  right  bank,  900  feet  above  Alex.  Bavellette's  resi- 
dence.   Elevation,  896.96. 

No.  52.  Leaning  sycamore,  3  feet  diameter,  left  bank,  at  Bingham's  bam.  Eleva- 
tion, 895.80. 

No.  58.  Hackberry,  2^  feet  diameter,  left  bank,  at  upper  end  of  guiding  dike  of 
Eellys  Bipple.    Elevation,  898.98. 

No.  54.  Oak,  8  feet  diamet^  left  bank,  in  edge  of  woods  800  feet  below  the  culti- 
vated land.    Elevation,  400.78. 

No.  55.  Oak,  8  feet  diameter,  left  bank,  200  feet  below  residence  on  the  "Ki "  Clark 
farm.    Elevation,  401.22. 

No.  56.  Sill  of  front  door  of  schoolhouse  No.  12,  left  bank.    Elevation,  400.78. 

No.  57.  Solitary  tree,  right  bank,  on  upper  point  at  mouth  of  White  River.  Ele- 
vation, 386.68. 

No.  58.  Coping  of  look  wall  at  Grand  Rapids  Dam  on  Wabash  Rirer.  Elevation. 
896.42. 

mOH-WATBS  BCABKS. 

(IBbffvlagthebeifhtet  thefrwhetof  Angast,  IfHw] 

WeiiFarh. 

Au^r  hole  in  tree  on  the  road  leading  from  Washington  to  the  water-works 
pumping  station,  one-quarter  of  a  mile  from  the  river: 

F^et. 

Elevation 448.65 

Low  water 417.29 

Difference 26.86 

JBoitF^t. 

Poot  of  fence  post  near  High  Banks  Ferry,  left  bank,  pointed  out  by  Mr.  Dan 
Hershon: 

Feet. 

Elevation 488.99 

Low  water 408.88 

Difference 30.61 

Nail  in  sycamore,  left  bank.  Just  above  fenr  landing  in  Portersville,  marked  by 
Mr.  John  A.  Krodel  and  witnessed  by  Mr.  M.  W.  Harris,  both  of  Portersville. 

Teet. 

Elevation 446.47 

Low  water 416.68 

Differenee 29.89 
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WJUU  Mfer, 

KaU  Id  ^oamore,  left  bank,  east  side  of  Prides  Creek  at  bridge  approtteh,  ToadLed 
for  by  Q.  W.  Qaery  and  James  Willie: 

Poet. 

Elevation 430.55 

Low  water 402.05 

Difference 28.60 

Window  sash  and  mark  on  mantel  in  Joe.  Willis'B  house,  left  bank,  near  Rock  Ripple : 

Feet. 

Elevation 430.72 

Low  water 401.90 

Difference 28.82 

Mark  on  door  frame  of  Odd  Fellows  Hall,  in  Baena  Vieta,  pointed  oat  by  several 
citizens  of  that  place: 

Peet 

Elevation 422.02 

Low  water 390.28 

Difference 81.74 

The  bridges  crossing  the  stream  within  the  limits  of  this  snrvey  are  described  as 
follows : 

The  Baltimore  and  Ohio  Southwestern  Railroad,  across  the  West  Fork,  near  Wash- 
ington, Ind. :  Masonry  piers  and  iron  superstrncture ;  not  provided  with  draw;  two 
spans  200  feet  each ;  elevation  of  base  of  rail  452.72. 

P«et 

Lowest  part  of  superstractore 448.59 

Low  water 419.75 

Yertical  clearance 28.84 

The  Evansville  and  Indianapolis  Railroad,  across  the  East  Fork  at  Rodsers  Sta- 
tion, above  the  J  auction:  Five  spans,  one  of  100  feet,  three  of  90  feet  eaon,  and  a 
channel  span  of  160  feet  horizontal  clearance  at  low  water;  masonry  piers;  iron 
superstructure;  not  provided  with  draw;  elevation  of  base  of  rail  443.88. 

Peet 

Lowest  part  of  sui>erstractare 439.46 

Low  water..: 403.98 

Vertical  clearance 35.48 

The  Evansville  and  Terre  Haute  Railroad,  across  White  River  at  Deckers  Station, 
above  Hazleton:  Masonry  piers;  iron  superstructure;  three  spans,  125,  172,  and  140 
feet,  and  one  draw  span  of  180  feet,  with  75  feet  horizontal  clearance  for  channel  on 
west  side  of  pivot  pier;  elevation  of  base  of  rail  423.69. 

Peel 

Lowest  part  of  superstmctore,  draw  span.... 419.92 

Low  water 894.41 

Yertical  clearance  without  ox>ening  draw •• 25.51 

White  River  from  its  mouth  to  the  j  auction  of  the  two  forks,  and  about  5  miles 
above,  on  the  East  Fork,  is  navigable  at  the  higher  stages  of  water,  during  a  period 
of  probably  five  or  six  months  of  the  year,  for  boats  drawing  from  18  inches  to  2  feet 
of  water;  several  small  steamboats  60  to  70  feet  in  length  by  12  to  20  feet  beam 
make  occasional  trips  during  the  winter  months  for  the  purpose  of  bringinff  barges 
loaded  with  wheat,  com,  and  other  agricultural  products  to  the  railroa£  which 
cross  the  streams. 

Navigation  with  the  smallest  barges,  even  if  thev  were  lightened  to  an  8-inch 
draft  and  with  the  channel  cleared  of  snags,  is  wholly  impossible  on  both  forks  at 
low  water. 

The  recent  improvement  at  Kellys  Ripple,  about  3  miles  above  the  mouth  of 
White  River,  described  in  another  part  of  this  report,  has  made  that  stream  navi* 
gable  all  the  year,  firam  its  mmith  to  the  foot  of  a  sand  shoal  about  13  miles  abova^ 
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for  boats  drawing  3  feet  of  water;  but  oommnnication  with  the  lower  Wabash  at 
low  water  is  prevoDted  by  a  rock  reef  about  half  a  mile  below  the  junction  of  the 
two  Btreams. 

When  that  portion  of  the  Wabash  River  between  the  mouth  of  White  River  and 
the  Ohio,  about  90  miles  in  length,  shall  have  been  improved,  White  River  will  form 
a  considerable  tributary  to  the  through  or  trunk  route  to  the  Ohio  River. 

The  entire  counties  of  Martin,  Daviess,  and  Pike,  with  part  of  Dubois  and  Oibson, 
and  more  than  half  of  Knox  County,  will  be  spreatly  benefited  by  the  improvement 
of  these  streams.  They  will  have  an  outlet  for  their  affrioultural  products,  and  an 
inducement  for  developing  extensive  coal  mines  and  rock  quarries. 

The  deepening  of  the  channel  in  solid  rock  is  regarded  as  a  permanent  improve- 
ment, rewquiring  little  or  no  attention,  while  the  unstable  character  of  the  banks  and 
bottom  in  the  vicinity  of  many  of  the  projposed  channel  contractions  will  render  it 
necessary  to  give  some  care  and  attention  from  time  to  time  to  the  brush  dams  and 
crib  dikes  which  will  have  to  be  built. 

It  is  difficult  to  form  a  very  close  estimate  of  the  cost  of  repairs  and  renewals  of 
these  temporary  structures,  because  the  narrowing  of  the  channel  increases  the 
depth  and  velocity  of  the  water;  the  consequent  scouring  of  the  bottom  changes 
the  slope  and  makes  all  the  conditions  different  from  what  they  were  before  the 
improvement  was  made.  The  location  and  length  of  all  the  dikes  can  not  therefore 
be  well  determined  in  advance  of  construction.  It  is  respectfully  recommended 
that  some  of  them  be  built  and  their  efifect  observed  before  locating  others  for  regu- 
lating the  same  shoal.  It  is  believed,  however,  that  the  estimates  of  cost  will  be 
sufficient  to  cover  the  outlay  for  improving  the  channel  through  all  the  difficult 
places. 

As  a  result  of  these  examinations  and  a  careful  study  of  the  data  obtained,  as 
well  as  the  present  and  prospective  demands  of  commerce,  the  following  conclusions 
and  estimates  are  submitted : 

First.  An  adequate  width  of  100  feet,  with  a  depth  of  3  feet  at  low  water,  can  be 
obtained  by  an  improved  open  channel  from  the  month  of  White  River  to  Blackburn 
Station,  above  Petersburg  Landing,  a  distance  of  46  miles. 

Second.  An  adequate  width  of  100  feet,  with  a  depth  of  2  feet  at  low  water,  can  be 
obtained  by  an  improved  open  channel  from  Blackburn  Station  to  Portertville  on 
the  East  Fork,  a  distance  of  22f  miles. 

Third.  The  small  low-water  discharge  of  about  350  cubic  feet  per  second  renders 
the  improvement  of  the  West  Fork  impracticable  by  any  method  other  than  slack 
water. 

Therefore,  in  estimating  the  cost  of  improvement,  the  limits  of  the  survey  may  be 
naturally  divided  into  three  sections  embracing  the  reaches  of  river  just  mentioned, 
with  an  alternative  estimate  for  improvement  of  the  iirst  and  second  sections. 

FIBST  SBCnON. 

In  a  project  for  the  improvement  of  the  river  by  the  method  suggested,  Blackburn 
Station,  nearly  2^  miles  below  the  junction  of  the  two  forks  and  2^  miles  above 
Petersburg  Landing,  would  be  the  most  practicable  and  useful  terminus  for  the 
3-foot  low-water  open  channel.  The  reasons  upon  which  this  conclusion  is  based 
are  as  follows : 

Blackburn  is  near  the  head  of  a  long  pool  in  which  there  is  a  depth  of  more  than 
9  feet  at  low  water;  this  pool  is  used  as  a  harbor  during  the  low-water  season 
for  the  steamboats  BelmcnL  Hugh  Barry  and  their  barges ;  it  is  also  one  of  the  best 
ice  harbors  on  the  river.  Blackbnm  is  an  important  shipping  port.  The  Evansville 
and  Indianapolis  Railroad  touches  the  river  at  this  point  at  an  elevation  of  43  feet 
above  low  water  j  a  permanent  spur  track  down  the  side  of  the  railroad  embank- 
ment connects  with  an  elevator  and  a  sawmill,  both  of  which  are  on  the  level  of  the 
natural  bank  of  the  river  23  feet  above  low  water.  By  means  of  this  connection 
grain  mav  be  transferred  and  lumber,  which  is  cut  from  logs  taken  out  of  the  river, 
may  be  snipped  by  rail. 

Hazleton,  another  important  river  town,  is  also  included  in  this  section.  Besides 
g^at  business  interests  in  handling  and  shipping  grain,  Hazleton  has  large  mills 
and  railroad  connection. 

The  river  now  has  a  navigable  channel  of  3  feet  from  the  mouth  to  a  point  13 
miles  above,  and  the  same  depth  should  be  extended  to  Blackburn,  in  order  to 
accommodate  the  larger  boats  from  the  Wabash  River. 

The  only  permanent  improvement  on  this  section  is  at  Kellvs  Ripple,  abont  3 
miles  above  the  mouth  of  the  river.  A  chute  has  been  excavated  through  the  rock 
reef,  which  is  2,000  feet  long  and  100  feet  wide,  with  a  depth  of  8  feet  from  the  top 
of  the  guidins  dikes  to  the  bottom  of  the  out.  Wing  dams  extend  to  the  shore  from 
each  side  of  tne  upper  entrance  for  the  purpose  of  confining  the  water  to  the  nar- 
rowed channel.    The  fall  in  the  entire  length,  as  shown  on  the  plans  by  which  the 
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improYemeiit  was  made,  is  1.75  feet;  applying  Kntter'a  formiilay  aa  used  by  Mr.  P.  J. 
Flynn  in  his  '*  Flow  of  Water  in  Open  Channela,"  to  thia  data,  it  is  found  that  with 
.030  aa  a  '<  coefficient  of  roaf^hnesa/' 4  feet  in  depth  will  discharge  1,420  cubic  feet 
per  second.  The  estimated  discharge  at  low  water  from  obsenrationa  taken  1  mile 
below  the  ripple  is  1,475  cnbio  feet  per  aecond.  hot  the  observed  fall  on  Kellys  Rip- 
ple was  only  1.36  feet  at  a  stage  of  3.32  feet  aboTe  low  water.  A  naTigable  depth 
of  3  feet  may,  therefore,  be  safely  reckoned  for  the  antire  year.  The  wing  dams  and 
places  in  the  guiding  dikes  are  partly  broken,  allowing  mach  of  the  water  to  find 
Its  way  outside  of  the  excavated  channel. 

An  attempt,  made  some  years  ago,  to  protect  the  bank  at  Thorns  Eddy,  about 
three-quarters  of  a  mile  above  the  Evansville  and  Terre  Haute  Railroad  Bridge,  has 
proven  a  failure.  The  piling  which  was  driven  along  the  bank  near  what  was  then 
the  edge  of  the  water  is  now  about  the  center  of  the  channel.  These  timbers  pro- 
ject abont  6  feet  above  low  water  and  form  a  considerable  obstruction.  No  other 
evidences  of  improvement  on  this  section  were  observed  except  the  work  of  the 
snag  boat. 

BSnXATB  OF  0O8T. 

Beginning  at  the  mouth  of  White  River,  the  first  improvement  ahonld  be  the  repatra 
to  the  dikes  of  Kellys  Ripple  abont— 
3  miles  from  the  mouth,  costing  about $1,000 

13  miles  is  a  narrow  channel  to  be  widened  by  the  dredge,  one  week'a 

time 250 

14  miles,  sand  ahoals  1,300  feet  long,  requiring  800  feet  spur  dikes,  at  $2.      1, 000 
16  miles,  about  1,400  feet  of  rock,  averaging  1.15  feet  cnt»  100  feet 

wide,  abont 6,000 cnbicyards excavation,  at $3 $18, 000 

Building  and  placing  6,222  cnbio  yards  loose  rook,  at  50  oenta. .      3»  111 
,  500  feet  shore  dikes,  at  $1.30 650 

21,761 

Snag  boat,  $600;  dredge  1  month,  $1,000 1,500 

26,111 
Engineering  expenses  and  oontingenoes 5,222 

Total  for  3-foot  open  channel  all  the  year  irom  mouth  of  White  River 
to  Hadeton,  18 miles 31,383 

Between  Hazleton  and  Deckers,  which  Is— 

22  miles,  there  are  sand  ahoals  requiring  8  spur  dikes  of  abont  125  fMt 

each,  at  r2.50 2,500 

83  miles,  400  feet  sand  shoals  to  be  dredged,  and  1,400  feet  shoal  to  be 

diked;  900  feet,  at  $3 2,700 

34  miles,  700  feet  sand  shoal;  400  feet  dikee,*at  $3 1,200 

35  miles,  2,800  feet  sand  shoal:  1,680  feet  dikes,  at  $3 5,040 

38  miles,  two  short  shoals ;  480  feet  dikes,  at  $3 1,440 

39  to  41  miles,  above  and  below  Williams  Ferry ;  7,350  feet  dikes,  at  $2.50.     18^  375 
42i  miles.  Rocky  Ford  Ripple,  below  Petersburg  Landing,  1,400 

feet  long,  100  feet  wide,  and  1.54  feet  deep ;  about  8,000  cubic 

yards  rock  excavation,  at  $3 $24,000 

Guide  dikes,  2,800  bv  15  by  3  feet =4,667  cubic  yards,  at  50  cents.      2, 333 
Shore  dikes,  500  feet,  at  $1.30 650 

26,988 

44  miles,  sand  shoals  1,200  feet  long;  720  feet  dikes,  at  $2.50 1,800 

45  miles,  sand  shoals  1,800  feet  long;  1,360  feet  dikes,  at  $2.50 3,400 

Snag  boat,  2  months,  $750 1,500 

Dredge  boat  and  barges,  3  months,  $1,000 3,000 

Engineering  expenses  and  contingencies 13,588 

Total  for  S-foot  open  channel  all  the  year  from  Hazleton  to  Blackburn .    81, 536 
Add  the  estimated  cost  for  same  below  Hazleton 31,388 

Total  for  3-foot  open  ohannel,  all  the  year,  from  the  month  of  White 
River  to  Blackburn,  46  miles  by  channel • 112,869 

8BC0MD  BSCnOV. 

EMt  Fork. 

Above  Blackburn  there  are  no  wharves,  elevators,  or  other  facilities  for  the  trans- 
fer of  freight.  While  it  is  possible  to  get  to  Portersville,  on  the  East  Fork,  68|  miles 
from  the  mouth  of  White  l^ver,  with  a  3- foot  open  channel  during  the  entire  yesr, 
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it  IB  not  believed  that  the  cost  of  snoh  a  ehannel  wonld  bear  a  Mr  relatien  to  ^km 
adyantaf^ee  obtained  tberefrom.  nor  do  the  present  or  prospectiye  demands  of  the 
commercial  interests  of  this  section  of  conntry  seem  to  reqnire  a  greater  low-water 
channel  depth  than  2  feet.  In  accordance  with  this  conclusion  it  is  recommended 
that  this  depth  be  adopted  for  low  water  in  estimating  the  cost  of  improving  the 
reach  from  Blackbnrn  to  Portersville. 

Several  years  ago  the  snag  boat  operated  as  far  up  as  half  a  mile  above  the  Jnne- 
tion.  Leaning  trees  projecting  over  the  channel,  which  is  very  close  np  against  the 
left  bank  at  this  point,  have  been  cut  away.  With  the  ez<}eption  of  the  snag  boat's 
work  no  other  evidences  of  improvement  of  the  channel  were  noticed  on  this  section. 

XSTIMATB  OF  COST. 

From  the  month  of  White  River  to  Blaokbam  is  46  miles,  and  from  this  point  to 
the  junction  is  a  reach  of  nearly  2^  miles,  in  which  there  are  several  large  bowlders 
and  loose  rocks  which  should  be  removed  and  some  narrow  places  in  the  channel  to 
be  dredged :  all  of  which  may  be  done  by  snoh  boats. 

Going  up  the  East  Fork,  the  first  obstruction  is  at  the  railroad  bridge,  and  just 
above  that  point  about— 
49  miles  from  the  mouth  of  White  River,  clearing  a  large  raft  of  drift 
from  around  the  piers  of  the  railroad  bridge,  dredging  and  building 

dikes  for  3,300  feet  of  sand  shoal,  2,000  feet  dikes,  at  $2.50 $5, 000 

Similes;  4,000  feet  sand  shoal,  2,400  feet  dikes,  at  $2.50 6,000 

52miles;  1^  feet  sand  shoal,  1,100  feet  dikes,  at  $2.50 2,750 

62|  miles ;  Rock  Ripple  and  Riock  Bar  on  lefb  side,  excavation 

1,500  by  100  feet  by  0.9  foot =5,000  cubic  yards,  at  $3 $15, 000 

1  shore  dike,  200  feet,  at  $1.30 260 

Building  and  placing  loose  rook,  2,000  by  15  by  4  feet = about 

4,500  cubic  yards,  at  50  cents 2,250 

17,610 

56  miles ;  High  Banks,  2,300  feet  sand  shoal,  1,600  feet  dikes,  at  $2.50 ....      4, 000 

58  miles ;  rook  reef,  40O  feet  long,  1,500  cubic  yards  excavation,  at  $3 ... .      4, 500 

59  miles;  3,000  feet  sand  shoal,  2,100  feet  dikes,  at$2.50 5,250 

60  miles;  900  feet  sand  shoal,  700  feet  dikes,  at  $2.50 1,750 

65  miles;  shahs  reef  at  Flat  Rook  Ferry ;  5,000  cubic  yards  exca- 
vation, at  $2  per  oubic  yard $10,000 

Dikes  and  wing  dams 2,660 

12,650 

66  miles;  removing  old  milldam  at  High  Rock  and  excavating 
channel :  4,000  cubic  yards  rock  excavation,  at  $3 12, 000 

600  feet  dikes,  at  $1.30 660 

Bnilding  and  placing  rock  in  guiding  dikes,  2,200  by  15  by  4  feet= 
about  6,000  cubic  yards,  at  50  cents 2,500 

16,150 

67  miles;  rock  shoal,  400  by  100  feet  by  0.8  foot=l,185  oubic 
yards,  at$3 8,665 

Guiding  dikes,  bnilding  and  placing  4,000  cnbio  yards,  at  50 

cents 2,000 

Shore  dikes,  500  feet,  at  $1.30 660 

6,206 

68  miles;  sand  shoals,  3,600  feet  long;  2,000  feet  dikes,  at  $2.50 6, 000 

Snag  boat,  2  months.  $750 1,500 

Dredge  boat,  2  months,  $1,000 2, 000 

89,266 
Engineering  expenses  and  oontingenoies 17,853 

Total  from  Blackburn  by  open  channel  all  the  year  with  2  feet  of  water 
to  Portersville,  22i  miles 107,118 

THIRD  SBCnON. 

West  Fork. 

In  the  West  Forl^  as  has  been  stated,  there  is  not  water  enough  to  fill  an  open 
channel  100  feet  wide  and  2  feet  in  depth ;  its  improvement  is  therefore  not  recom- 
mended, because  navigation  can  only  be  obtained  by  means  of  slack  water;  and  the 
great  cost  of  locks  and  dams  wonld  not  bear  anything  like  a  fair  relation  to  the  com- 
mercial advantages  obtained. 

If  it  is  desirable  to  consider  the  extension  of  navigation  np  this  streaai  by  slaek 
water,  a  rearrangement  of  the  foregoing  estimates  may  be  necessaiy. 
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The  ooBitrnotion  of  a  look  aod  dam  with  a  lift  of  7  feet  at  Rooky  Ford  Kippla  <m 
White  River  below  the  Petersburg  Landing,  whioh  is  an  excellent  location,  'vronld 
produce  slack  water  up  the  East  Fork  to  a  point  near  the  village  of  Hi^rii  Hunfrff, 
which  is  7  miles  above  the  junction ;  but  the  same  pool  would  extend  only  3  miles  up 
the  West  Fork.  There  would  then  be  required  two  more  looks  and  dams  to  Bomkm 
that  stream  navigable  to  a  point  above  Washington. 

These  locks  are  estimated  for  a  length  of  150  feet  between  miter  sills.  30  feet  in  widtfa, 
a  lift  of  7  feet,  with  4  feet  of  water  on  the  sills  and  a  head  wall  neight  of  lO  ieet 
above  the  crest  of  the  dam,  with  gates  and  valves  to  be  operated  by  nand  po^w^er. 
The  coping,  sills,  and  exposed  faces  of  the  walls  are  calculated  for  out  stone ;  all 
other  parts  of  the  walls  for  concrete. 

The  dams  are  estimated  for  a  length  of  700  ftet  and  of  the  same  form  of  stoxie- bal- 
lasted crib  dam  as  that  now  in  use  at  Grand  Rapids,  on  the  Wabash  River. 

Without  making  a  special  survey  andll»cation,  the  cost  of  one  look  and  dam  la  an  11 
mated  as  follows : 

For  the  lock: 

2,000  cubic  yards  earth  excavation,  at  25  cents $600 

2,000  cubic  yards  rock  excavation,  at  $1 2,000 

4.000  cubic  yards  masonry,  averaging  $8 93,000 

Gates,  valves,  eto 7,000 

$41,500 

For  the  dam : 

700  feet  long;  cribs  filled  with  stone,  6-inch  oak  sheeting  embank- 
ment behind  it;  detailed  estimate  makes  an  average  of  $46.60  per 

foot S2,e20 

One  abutment : 

800  cubic  yards  earth  excavation,  at  25  cents $200 

560  cubic  yards  masonry,  at  $8 4,640 

4,840 

Levee  and  bank  protection 8^000 

Land,  10  acres,  at  $100 1,000 

Houses  and  fencing 2,500 

Depreciation  of  tools 1,000 

91,460 
Engineering  expenses  and  contingencies 1^540 

Total  cost  of  leek  and  dam 110,000 

In  considering  these  improvements  it  is  snggested  that  if  a  look  and  dam  is  built 
at  Rocky  Ford  Ripple  below  Petersburg  Landing,  the  estimated  cost  of  which  is 
$110,000,  and  this  amount  credited  by  uie  total  estimated  work  on  open  ehannel 
rendered  unnecessary  thereby,  $84,031,  it  would  make  a  difference  of  only  $25,969, 
and  that  this  work  might  be  used  to  great  advantage  for  possible  fiitnre  necessities 
which  are  not  now  apparent. 

81] 


Estimate  for  3-foot  open  channel  to  Blackburn $112,859 

Estimate  for  2-foot  open  channel,  Blackburn  to  PortersvUle 107, 118 

Total  for  an  adequate  open  channel  between  mouth  of  White  River 
andPortersville 219,977 

If  lock  and  dam  is  built  at  Rocky  Ford  Ripple,  the  cost  of  the  first  and  second 
sections  would  T 


For  open  channel  on  White  River,  below  the  proposed  lock  site $67, 740 

Lock  and  dam 110,000 

Open  channel  on  East  Fork  above  slack  water 68,206 

Total 246,946 

For  entire  length  of  river  within  the  limits  of  this  survey^ 

Open  channel  below  Rocky  Ford  Ripple 167,740 

Open  channel.  East  Fork,  above  slack  water 68^206 

Three  locks  and  dams,  at  $110,000  each 330,000 

Total 466,916 

Respectfully  submitted. 

TH08.  p.  Shanks,  AttUUmt  JSngiMtr, 
Capt.  J.  G.  Warrbn, 

Corp$  •/  Eninnter$,  V*  8.  A.  ^ 
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lettkr  of  gapt.  j.  q.  warren^  corps  of  xnginebrs. 

United  States  Engineer  Office, 

Louisville,  Ky,,  January  24, 1896, 

Sir:  I  am  enj^affed  in  preparing  a  report  npon  a  surrey  of  White  River,  Indiana, 
•nd  desire  to  moiade  in  the  report  statistics  of  all  commodities  that  are  produced 
Mid  shipped  firom,  or  brought  into,  the  section  through  which  the  river  flows.  To 
enable  me  to  make  the  report  as  full  and  complete  as  possible,  I  have  to  request  you 
to  kindly  give  me  any  data  yon  may  have  at  hand,  in  answer  to  the  following 
inquiries: 

What  quantity  of  each  commodity  has  been  shipped  during  the  past  yearf  Was 
the  shipment  made  by  railroad  or  steamboat  f  From  what  points  were  the  ship- 
ments made,  aud  to  what  points f 

If  possible,  state  separately  the  shipments  by  rail  and  steamer,  together  with  the 
estimated  value  of  the  shipments. 

What  are  the  principal  articles  produced  by  and  shipped  from  the  White  River 
VaUeyt 

Would  the  production  of  these  articles  be  increased  or  any  advantage  be  gained 
if  the  stream  were  made  navigable  at  all  seasons  f 

Are  there  any  coal  veins,  stone  quarries,  or  other  interests  along  the  river  that  the 
improvement  of  the  river  would  cause  to  be  developed  f 

What  rates  are  charged  by  the  railroad  companies  for  carrying  the  products  you 
mention  to  the  markets,  and  would  those  rates  be  affected  in  anyway  by  river  com- 
petition f 

Supposing  that  no  outlet  b^  water  was  available  for  boats  plying  in  the  White 
River  trade  and  the  commodities  would  have  to  be  reshipped  by  rail,  would  the 
improvement  of  the  river,  as  an  isolated  waterway,  be  beneficial  f 

Have  you  any  commercial  statistics  of  the  river  during  previous  years  f    If  so, 

what  are  they  f 

•  •  «  •  «  «  • 

I  shall  be  glad  to  receive  all  the  information  on  the  subjects  mentioned  that  you 
may  be  able  to  fhmish,  aud  would  also  deem  it  a  favor  if  you  furnish  me  the  names 
.  and  addresses  of  others  who  you  think  can  fuminh  data  additional  to  that  furnished 
by  you;  or,  if  it  be  no  inconvenience  to  you,  will  you  kindly  rec^uest  them  to  send  such 
information  direct  to  mef  If  it  be  possible  to  obtain  it,  it  is  desired  to  have  the 
report  comprise  everything  available  concerning  the  traffic  and  commerce  of  the 
section  under  consideration,  therefore  each  and  every  commodity  should  be  included, 
in  order  that  the  tabulated  statistical  data  may  be  as  nearly  correct  as  possible. 
Very  respectfully, 

J.  G.  Warren, 
Captain,  Corps  of  Engineers, 


letter  of  mr.  frank  w.  havill. 

Mount  Carmbl  Register, 

Mount  Carmel,  III,,  January  26, 1896, 

Dear  Sir:  I  am  not  familiar  enough  with  the  traffic  of  White  River  to  make 

definite  answers  to  your  inquiries.    I  have  always  thought  the  improvement  of  that 

river  was  of  greater  importanoe  than  the  improvement  of  the  Wabash,  for  it  is  from 

that  stream  that  our  principal  supplies  of  logs  come.     In  earlier  years  coal  was 

brought  down  White  River  in  flatboats  and  considerable  lime  was  shipped  the  same 

way.    In  bringing  out  com  the  river  would  be  very  valuable  to  the  farmers  in  the 

bottoms. 

•  •  •  •  •  »  • 

Very  respectfully, 

Frank  W.  Havill. 


UBTTXR  of  MR.  SAMUEL  A.  JORDAN. 

Auditor's  Office.  Enox  County, 

Vinemnes,  Ind.,  January  28,  1896, 
Dear  Sir:  In  reply  to  your  letter  of  January  24,  will  say  the  principal  com- 
modities on  White  River  are  com  and  wheat,  and  the  country  is  full  of  coal  from 
Petersburg  on  up  the  river;  there  was  hauled  by  boats  and  loaded  on  cars  last  year 
at  Deokers  Station  something  like  160  cars  of  wheat  and  com.  The  coal  has  had 
nothing  done  to  it.    Some  five  or  six  years  ago  one  Rodgen^  of  Wa^iington*  Ind., 
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pnt  np  a  little  ooal  elerator  at  Deckers  on  the  rirer  and  handled  a  few  can  of  ooal, 
bot  the  water  soon  got  too  low  and  he  soon  abandoned  the  bnsiness. 

Jordan  Bros.,  of  Deckers,  lud.  (of  which  I  am  of  the  firm),  have  been  in  the  liTcr 
trade  at  that  point  for  some  thirteen  years.  We  formed  a  packet  eompany  with 
EvansTille  and  Terra  Hante  Railroad  and  ordinarily  handled  from  100  to  300  cara  of 
com  and  wheat  each  year.  Altogether  owing  to  the  water  we  had  to  do  onr  work 
from  March  1  to  Jnne,  after  that  time  the  water  would  get  too  low  for  ns  to  do  any- 
thing. We  don't  know  that  any  prodnction  of  artioles  wonld  be  increased^  bat  it 
wonld  increase  the  value  of  the  land,  inasmuch  as  farmers  alimg  the  stream  eoold 
market  their  produce  any  time  they  wanted  to  and  would  depend  on  the  riTer  *s  a 
market.  As  it  is,  they  haul  their  grain  10  to  15  miles  to  market.  We  hare  now  sold. 
onr  boats  for  the  reason  that  we  could  only  depend  on  using  them  from  two  to  three 
months  each  year,  which  was  not  profitable. 

•  «••••• 

Tonrs,  Te6i>ectfxilly, 

BaMUXL  A,  JORDAK. 

Capt.  J.  6.  Warbkn. 


LBITER  OF  MB.  J.  R.  PHILLIP8. 

Hazlkton,  Iin>.,  January  SI,  1896, 

Dear  Sir  :  In  answer  to  yours  of  the  24th  ultimo,  asking  in  regard  to  the  statistles 
of  all  commodities  that  are  produced  and  shipped  from  the  section  of  eonntrj 
through  which  White  Kiver  flows,  I  wonld  say  that  I  am  not  in  position  to  answer 
this  question  with  any  degree  of  certainty. 

We  handle  a  great  deal  of  com  from  points  along  this  river,  but  the  amonnt  we 
have  shipped  is  but  a  very  small  part  of  the  amoont  raised  in  this  section.  The 
principal  articles  produced  and  shipped  from  this  Tslley  are  wheat  and  com,  and 
the  production  of  these  articles  would  be  materially  increased  if  the  stream  was 
made  navigable  at  all  seasons  of  the  year. 

There  are  some  veins  of  coal  and,  I  think,  stone  quarries  along  the  river  that 
the  improvement  of  the  river  wonld  cause  to  be  developed.  The  rates  charged  by" 
railroad  companies  for  carrying  these  productions  would  be  greatly  reduced  if  the 
river  could  be  made  a  competitor.  The  improvements  of  the  river  as  an  isolated 
waterway  wonld  be  beneficial. 

This  is  about  all  the  information  I  am  able  to  furnish  on  this  subject. 
Very  respectfully, 

J.  R.  PHIIXIP8. 

Capt.  J.  G.  Waubien. 


UETTBB  OF  MR.  THOBfAS  DONAHUS. 

Washxnqton,  Ind.,  JanMTjf  f7, 1896. 

DiCAR  Sir:  I  have  yours  of  January  24  instant. 

In  reply.  White  River  is  4  miles  west  of  this  place.  Mr.  Hiram  Hyatt,  grain 
merchant,  of  this  place,  owns  a  little  boat  that  plies  np  and  down  the  river,  hauling 
grain,  wheat,  and  com  to  Hyatts  Switch,  our  station  at  the  river,  4  miles  west. 
All  this  grain  is  loaded  into  onr  cars  and  snipped  to  various  points,  but  principally 
to  Baltimore,  Cincinnati,  and  Louisville,  Ey.  None  of  the  grain  reaches  market  by 
the  boat. 

The  principal  articles  produced  in  the  White  River  bottom  are  wheat  and  com, 
and  some  melons.  We  have  considerable  coal  here.  Coal  is  being  mined  now  a  mile 
or  more  from  the  river.  All  the  coal  is  moved  by  rail.  I  do  not  think  the  production 
would  be  greatly  increased,  if  any,  if  the  river  was  made  navigable  at  all  seasons, 
as  the  principal  markets  are  east. 

No  stone  quarries,  and  know  of  no  interests  along  the  river  that  could  be  devel- 
oped unless  logging  and  lumber.  We  get  about  100  cars  of  grain  a  year  at  Hyatts 
Switch,  which  is  brought  up  and  down  the  river  by  Mr.  Hyatt's  boat.  Onr  rates  to 
Baltimore,  18^  cents  per  100  pounds;  to  Cincinnati  and  Louisville^  9  cents  per  100 
pounds.    These  rates  wonld  not  be  affected  by  river  competition. 

Have  no  commercial  statistics  of  the  river  during  previous  years. 
•  «••»*« 

Tours,  truly, 

Thobias  Donahus. 
A(fmt  BdlHmare  and  OMo  Southwettem  Bmwa^. 
Capt.  J.  O.  Warrev. 
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LETTXB  OF  HS8SBS.  WINEINGER  A  FARMXR. 

Porters viLLE,  Ind.,  January  t9, 189S, 

1>KAR  Sir:  We  are  infonoed  that  yon  are  desiioas  of  obtaining  all  statistics  possi- 
ble as  regards  the  traffic  on  White  River,  should  the  river  be  made  navigable  at  all 
seasoDB. 

Now,  we  have  an  inexhanstible  snpnly  of  coal  at  this  place.  The  coal  is  of  a  very 
fine  quality  that  is  now  being  mined,  and  at  a  depth  of  60  feet  is  a  vein  of  extra 
quality  coal,  the  same  being  6  feet  in  thickness;  the  stone  is  in  vast  quantities;  from 
one  quarry  the  stone  was  taken  some  years  ago  to  be  used  in  building  the  old  Erie 
Canal,  the  same  being  taken  down  the  river  some  20  miles  or  more. 

There  is  no  better  farming  country  in  the  State  than  the  White  River  Valley,  farm- 
ers raising  mostly  com  and  whea^  oats,  etc.,  which  they  must  haul  to  nearest 
market,  9  miles  and  often  15  miles. 

Another  fact  is  that  drovers  purchasing  stock  from  farmers  must  drive  a  long  dis- 
tance to  a  shipping  point.  The  number  of  car  loads  of  different  stock  taken  from 
this  immediate  neignborhood  per  week  is  about  5  oars. 

Hoping  this  may  be  of  some  benefit  to  you,  we  are 
Tours,  truly, 

WiNBixGER  &,  Farmer. 

J.  G.  Warrui. 


LBTTER  OF  MR.  UENRT  HOLMAN. 

WiLUS,  IXD.,  Fehmary  1, 1896, 

Sir:  Will  be  glad  to  give  you  all  the  information  I  am  in  possession  of  concerning 
commodities  produced  in  my  section  of  the  country,  as  per  yonr  letter  of  24th  instant. 
These  answers  are  only  approximately  true,  but  after  careful  consideration  they  are 
answered  to  the  best  of  my  knowledge. 

In  this  section  we  ship  very  little  produce,  on  account  of  the  neat  distance  to 
market.  Most  of  the  produce  is  hauled  to  Vincennes  (16  miles  distant)  and  sold 
to  dealers  in  that  place.  About  four-fifths  of  the  wheat  crop,  one-half  of  the  com, 
and  one-half  of  the  i>otato  crop  are  marketed  there.  A  few  local  shippers  sell  their 
livestock  at  Indianapolis  and  snip  from  Vincennes.  The  river  is  usually  so  low  that 
boats  can  run  only  in  the  winter  season,  and  then  only  com  is  shipped  by  boat. 

Wheat,  com,  oats,  potatoes,  frait-s,  vegetables,  and  hay  (clover  and  timothy). 

Their  production  would  be  increased  and  a  decided  advantage  would  be  gained  by 
having  the  river  navigable  at  all  seasons,  thus  affording  a  near  market. 

Coal  mines,  but  no  stone  quarries  near  us. 

Believe  railroads  would  lower  their  rates  if  they  had  any  competition. 

7.  Yes. 

8.  No. 

This  section  of  the  country  is  very  fertile  and  nearly  all  under  cultivation.  The 
great  drawback  is  the  distance  to  market,  which  would  be  removed  if  White  River 
was  navigable  at  all  seasons  of  the  year. 

Very  tmly,  yours, 

HbNRT  HOLMAlf . 

Capt  J.  G.  Warren. 


LETTER  OF  MR.  L.  T.  PHILLIPS. 

Mount  Carmbl,  III.,  February  4,  2896, 
Sir:  As  I  have  not  been  in  the  river  service  for  over  five  years  I  am  not  posted  in 
the  details  yon  ask  for.  One  thing  I  do  know,  that  the  White  River  should  be 
improved  so  that  boats  can  run  at  almost  any  stage  of  water.  The  land  on  both 
sidea  of  White  River  is  some  of  the  best  in  the  State,  and  abundance  of  crops  are 
raised,  both  com  and  wheat,  with  no  way  of  shipping  unless  they  haul  to  the  rail- 
roads, which  cross  the  river  about  30  or  40  miles  apart,  with  no  railroad  running 
parallel  with  river  on  either  side :  therefore,  the  farmers  are  compelled  to  make  long 
nanls  by  wagon  to  get  to  the  railroad — that  is,  when  the  water,  with  the  obstruc- 
tions in  the  river,  is  too  low  for  boating.    The  steamer  Irene  is  boating  com  daily 
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OD  the  rise  we  have  in  the  river,  and  the  captain  telle  me  that  he  haa  mlnomdj 
traeied  to  boat  300,000  bushels  of  com  just  aa  fast  aa  he  eaii  move  it. 

•  ••»»«  • 

Awaiting  yonr  farther  favors,  I  am. 
Your  obedient  servant, 

L.  T.  PJlTTXJFfl. 

Capt.  J.  G.  Wakrrn, 

Uuiied  States  Engineer. 


ISTTER  OF  MR.  DAN  MXRSHOK. 

High  Banks,  Pikk  Coukty,  Ind.,  Febnuuy  It,  1896. 
Mr.  Warren. 

Sir  :  The  only  correct  way  that  I  know  of  to  ^et  the  rif^ht  nnmber  of  bnabels  o/ 
grain  woald  be  to  go  np  one  side  of  the  river  and  down  the  other  between  Petera- 
borg  and  Portersville  and  take  an  estimate  of  it.  As  near  as  I  know  there  have 
been  as  much  as  150,000  bushels  wheat,  600,000  bushels  corn,  300,000  baahela  oate, 
10,000  tons  of  hay,  15,000  head  of  cattle,  and  20,500  head  of  hoga. 

2.  Shipments  are  made  mostly  by  railroads. 

3.  Shipments  are  made  from  Petersburg,  Pike  County;  Washington,  DaTieesConntj, 
and  Jasper,  Dubois  County,  by  hauling  grain  or  driving  stock  18, 10,  and  8  miles  from 
river  valley  to  place  of  shipment. 

4.  Points  shipped  to  are  Cincinnati,  Louisville,  Chicago,  Pittsburg,  New  York. 

5.  The  principal  articles  produced  by  and  shipped  from  White  River  Valley  are 
com,  wheat,  oats,  hay,  hogs,  poultry,  and  cattle. 

6.  The  production  of  these  articles  would,  I  think,  be  increased  and  wonld  be  a 
great  advantage  to  the  people  if  the  river  was  made  navigable  at  nil  seasons  of  the 
year,  as  small  boats  come  up  as  far  as  Portersville  when  the  river  is  full  for  com 
and  other  articles. 

7.  There  are  three  or  four  coal  mines  open  between  the  main  bf>dy  of  White  River 
and  Portersville;  fine  prospect  for  stone  quarry  1  mile  west  of  High  Banks  on  river 
blufi'— such  stoue  as  the  bridge  is  built  on  across  this  river. 

8.  I  do  not  know  the  rates;  we  generally  sell  to  speculators. 

9.  From  tlie  years  1860  to  1870  a  man  by  the  name  of  Logan  carried  on  quite  an 
extensive  shipment  from  this  point — High  Banks — in  flatboats,  of  such  articles  as  I 
have  named;  also  packing  pork,  shipping  from  here. 

10.  In  1885  a  gentleman  shipped  from  this  point  15,000  bushels  of  wheat  to  Balti- 
more to  fill  a  contract. 

White  sand  and  excelsior  timber  in  abundance. 
Watermelon  crops  are  enormous. 

As  1  have  ^iven  you  about  all  the  information  I  can  think  of  now,  I  will  say  to 
you  if  there  is  anything  I  can  do  or  any  information  I  can  give  yon  I  will  gladly 
do  so.    I  nsk  pardon  for  not  answering  sooner,  aa  I  have  been  away  from  home. 
Respectfully,  youxa, 

Dan  Mkuduon,  Algiers,  Ind, 


LBTTER  OF  MR.  J.  A.  DAVIDSON. 

Hazlkton,  Ind.,  Febmanf  M»  i896» 

Dear  Sir:  Mr.  Decker,  of  this  place,  handed  me  a  letter  from  you  and  asked  me 
to  write  you. 

I  have  been  engaged  in  the  grain  bnsiness  at  this  place  during  the  past  vear.  We 
have  shipped  during  that  time  over  100,000  bushels  of  wheat  and  300,000  bushels  of 
com. 

At  least  two-thirds  of  it  was  raised  along  the  river  and  would  have  been  handled 
on  the  river  if  it  had  been  so  boats  could  run.  There  were  about  70,000  bushols 
shipped  by  water.  There  were  four  other  buyers  here  during  the  wheat  season  and 
one  during  the  corn  season,  and  I  suppose  they  handled  as  much  as  we  did. 

There  is  coal  and  stone  all  along  the  river,  which  I  believe  would  be  worked  if  the 
river  were  navigable.  I  think  it  would  be  worth  more  to  the  country  to  have  White 
River  made  navigable  at  all  seasons  than  anything  that  could  be  done,  as  we  get  a 
rebate  on  freight  for  all  river  stuff,  which  enables  us  to  pay  the  same  along  the  river 
that  we  do  for  wagon  atoff  here. 
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Xlie  railroad  rates  are  very  high,  and  if  the  rlrer  were  made  navigable  I  beliere 
tliey  T^ould  cat  them  down  bo  we  could  pay  at  least  2  cents  more  on  the  bashel  for 
g^rain  than  we  can  now. 

Moping  your  report  will  be  satisfactory  and  that  the  river  will  be  made  navigable 
tlie  year  round,  I  remain. 


Yonrs,  respectfally^ 
Capt.  J.  G.  Wakrbn. 


J.  A.  Davidson. 


LBTTEB  OF  MB.  W.  8.  8I880N. 

Hazlkton,  Ind.,  February  S9, 1896. 

Dkar  Sir:  In  reply  to  year  letter  of  January  24, 1896,  to  Woodbnru  &.  Spain,  which 
was  handed  me  by  them,  will  say  that  the  improvement  of  White  River  between 
here  and  Mount  Carmel,  111.,  where  it  empties  into  the  Wabash  River,  will  be  of 
vnstly  more  benefit  to  shippers,  farmers,  dealers,  etc..  than  the  local  improvement 
tbat  has  been  the  cnstom  to  do  a  few  miles  on  each  side  of  the  railroads,  as  this  sys- 
tem of  improvement  only  adds  to  the  railroads'  territory  without  opening  up  a  com- 
peting line  for  shipment*of  produce.  The  difference  between  station  rates  and  river 
rates  is  about  50  per  cent  in  car  lots.  Unless  the  river  is  improved  from  one  railroad 
crossing  to  another,  so  it  will  give  shippers  advantage  of  two  or  more  lines  of  ship- 
ping, in  my  judgment  the  money  expended  will  amount  to  nothing  of  a  general  value. 
The  products  shipped  from  here  are  com,  wheat,  lumber,  and  fruits. 

Any  information  I  can  furnish  you  from  this  locality  will  be  cheerfully  done. 
Yours,  respectfully y 

W.  8.  SisaoN. 

Capt.  J.  G.  Wabrbk. 


LETTER  OF  MR.  B.   W.   HOPKINS. 

Washington,  Ind.,  March  S,  2896, 
Dbar  Sir  :  A  reply  to  your  favor  of  January  24  has  been  delayed  owing  to  my 
absence  from  the  city  and  our  efforts  to  obtain  the  information  which  you  desire. 
Our  traffic  department  advises  me  as  follows : 

Inquiry  No.  1.  During  the  year  1895  these  companies  handled  from  the  river  81 
cars  of  grain  and  14  cars  of  lumber,  received  by  ut  at  Deckers  and  Blackburn,  and 
transhipped  by  rail  to  destination.  The  business  originated  on  the  White  Kiver  and 
moved  to  local  mills  on  our  line  and  to  Eastern  points. 

No.  2.  We  have  no  data  showing  the  amount  of  business  handled  through  to  des- 
tination by  boats,  but  as  there  are  no  large  commercial  centers  on  the  river,  the 
movement  might  be  considered  small. 
No.  3.  The  principal  commodities  shipped  are  grain  and  lumber. 
No.  4.  I  am  quite  unprej^ared  to  express  the  opinion  as  to  whether  the  improve- 
ments of  the  river  would  increase  the  tonnage  or  not.  That  would  depend  wholly 
upon  the  development  of  the  country  immediately  tributary  to  the  river,  the  assump- 
tion being  that  the  business  would  naturally  seek  the  rail  shipping  points  when  such 
points  were  advantageously  located. 

No.  5.  We  are  not  advised  of  any  extensive  deposits  of  coal  on  the  river.  We 
understand  there  are  a  few  undeveloped  stone  quarries,  but  are  not  in  position  to 
state  the  quality. 

No.  6.  The  principal  products  are  ^ain  and  lumber,  moved  to  local  or  Eastern  sea- 
board points.  1  do  not  see  how  the  improvement  of  the  river  could  materially  affect 
the  cost  of  transportation. 

No.  7.  Nearly  if  not  quite  all  of  the  business  contiguous  to  White  River  would 
ultimately  find  its  way  to  rail  lines. 

The  improvement  of  the  river  as  an  isolated  waterway  might  prove  beneficial  to 
some  extent  in  making  it  possible  to  reach  markets  at  all  seasons  of^the  year  by  water 
and  rail,  but  probably  not  otherwise.    This  is,  of  course,  problematic. 

No.  8.  We  have  no  data  showing  movements  of  business  on  the  river  for  previous 
years. 

Yours,  truly, 

£.  W.  Hopkins,  Jgmt, 
Capt.  J.  O.  Warren, 

Carp* q/ Engmeer$,  U.S. A. 
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UrnVRfl  OF  MB.  JAM1E8  MCBRIDK. 

Shoaub,  Ind.,  January  t9,  1896, 
Dkar  Sir  :  I  received  your  letter  of  interrogatories  yesterday  ereninff.    I  send  th« 
following  inforniatiouy  which  I  hope  will  be  of  some  use  to  you.    The  foUowini^ 
statistics  are  taken  from  the  report  of  the  secretary  of  agricnlture  of  the  State  of 
Indiana: 

CORK. 

Com  grown  in  Indiana  in  1892 bnshels..  108,000,000 

Consumed  on  farms  where  grown do 80,000,000 

Com  shipped  out  of  country do 23,000,000 

Per  cent  shipped  out  of  country 22 

Productions  of  corn  by  counties  are  taken  from  another  book  by  same  author  and 
is  of  a  different  date. 

In  1889,  which  was  an  average  year  for  the  production  of  corn  in  Indiana,  the  f<d- 
lowing  amounts  of  oom  were  raised  in  conuties  bordering  on  that  part  of  White 
River  which  has  just  been  surveyed,  to  wit: 

Boahelo. 

Daviess  County 1,435,000 

Dubois  County 846,000 

Gibson  County 1,721,000 

Knox  County 2,042,000 

Pike  County 1,033,000 

Total 7.077,000 

1895  being  an  extraordinary  good  year  for  corn,  it  is  estimated  that  20  per  oent 
more  corn  was  raised  than  in  1889.  From  a  long  experience  in  farming  and  firom  a 
dear  knowledge  of  the  relative  production  of  corn  on  river  bottom  land  lying  back 
of  the  river  bottoms,  I  give  it  as  my  opiuion  that  the  com  produced  on  the  hill  land 
is  consumed  at  home  and  the  surplus  oom  which  is  shipped  out  of  the  country  ia 
raised  in  the  river  bottoms.  Therefore  1  estimate  that  the  22  per  oent  of  the  oom 
that  is  shipped  out  of  the  counties  bordering  on  White  River  is  raised  on  the  river 
bottom  land. 

I  traveled  over  the  White  River  bottom  lands  for  a  distance  of  85  miles  and  found 
the  land  to  be  very  fertile,  producing  from  00  to  80  bushels  of  oom  per  acre  and  30 
bushels  of  wheat  per  acre. 

The  85  miles  of  river  surveyed  by  Mr.  Shanks  constitute  about  one-half  of  the  rivw 
within  those  five  counties  and  bordering  them  on  the  west.  Then  it  would  be  safe 
to  estimate  that  ono-half  of  the  corn  shipped  out  of  those  counties  would  be  shipped 
from  the  bottom  lands  along  that  part  of  the  river  surveyed. 

The  total  amount  of  corn  raised  in  those  ftve  counties  in  1889  is  7,077,000  bushels. 
Twenty-two  per  cent  of  this  amount  is  1,556,940  bnshels,  the  number  of  bushels 
shipped  out  of  the  counties  named. 

Now,  as  the  bottom  lands  along  the  river  surveyed  constitute  about  one-half  of 
the  bottom  lauds  in  those  five  comities,  it  is  safe  to' estimate  that  one-half  the  com 
shipped  would  come  from  the  bottoms  along  the  survey.  Therefore  778,470  bushels 
of  com  is  shipped  annually  from  the  territory  along  that  part  of  White  River  under 
consideration. 

Another  toHt:  Ou  a  straight  line  from  the  forks  to  the  month  of  the  main  river  is 
31.5  miles.  The  river  bottoms  will  average  about  3  miles  in  width;  31.5  X  3=94.5 
square  miles.  From  the  forks  to  the  Baltimore  and  Ohio  Southwestern  Railroad 
Bridge  on  a  straight  line  is  8  miles.  The  bottoms  will  average  about  2.5  miles  wide: 
8x2.5=20  square  miles.  From  the  forks  to  Portersville  on  a  straight  line  ia  14 
miles.  The  bottoms  will  average  about  1  mile  in  width;  14  X  1=14  square  miles; 
94.5-}- 20 +  14 =128.5  square  miles  or  sections. 

Mr.  Fulsche,  ou  the  river  below  Petersburg,  has  a  farm  of  about  900  acres,  or  1^ 
sections,  on  which  he  raised  lost  year  17,000  bushels  com;  128.5  sections  divided  by 
1.5  gives  85.6  such  farms;  17,000x85.6=1,455,200  bushels  com.  Estimating  that 
about  one-half  of  this  would  be  consumed  on  the  farms  for  feed  and  to  fatten  stock 
for  the  market,  it  would  leave  the  number  of  bushels  to  be  shipped  about  the  same  as 
obtained  by  the  other  method.  I  know  this  is  the  knotty  point  desired;  therefore 
I  have  reasoned  at  some  length  to  get  it. 

Seven  hundred  and  seventy-eight  thousand  four  hundred  and  seventy  bnshels  com 
at  20  cents  per  bushel =$155,694.  value  of  com  shipped. 

Nearly  all  of  the  com  en  White  River  below  Cunninghams  Ferry  is  shipped  by 
boat.    Above  that  point  most  of  it  in  the  past  few  years  has  been  shippea  by  lai^ 
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'  owing  to  the  bad  condition  of  the  riyer  and  low  water^  X    ^vel  wonld  be 

viewed  claim  they  can  ship  their  grain  from  5  to  10  cents  i  x^^  Bridge, 

than  by  river.  r  X.'^ble  to  pass 

Yonrs,  truly,  ;  >^  be  a  suffi- 

^  and  draw 
Capt.  J.  G.  Warrbn,  *!^'<Si^  at  this 


Carps  of  Engineer;  U.S.  A.  J^J^  ^  ^ 


Shoa^ 
^'on  the  following  additional 
nsefnl  to  you,  to  wit : 


-ur><>'  

Dkar  Sir:  I  send  yon  the  following  additional  inform  ^^    ^  and 


WHEAT.  O^  ^ 


Wheat  grown  in  Indiana  in  1892,  40,000,000  bushels;  consume 
grown,  17,500,000  bushels;  shipped  out  of  county  where  grown,  ^  ^ 
per  cent  shipped,  56.    Wheat  raised  in  counties  named  in  1889,  to  Wa 


"■^<- 


Dayiess  County 

Dubois  County 

Gibson  County ^. 

Knox  County 1,  • 

Pike  County 4t 

Total 4,178,(k 

The  above  statistics  for  both  State  and  counties  are  taken  f^om  the  reports  of  the 
secretary  of  agriculture,  Indiana. 

Fifty-six  per  cent  of  4,178,000  bushels,  2,339,680  bushels,^  equals  the  number  of 
bushels  shipped  from  those  five  counties  in  1889. 

Wheat  for  shipment  is  grown  in  all  parts  of  those  counties ;  therefore  a  smaller  per 
cent  of  wheat  would  be  shipped  by  boats  than  of  com. 

If  White  River  is  made  navigable  I  estimate  that  500,000  bushels  wonld  be  shipped 
from  those  counties  by  boat  annually,  either  directly  or  to  points  where  it  could 
be  shipped  by  rail.  I  was  informed  by  farmers  in  the  vicinity  of  Flat  Rock  Ferry, 
on  the  East  Fork,  that  they  had  to  haul  their  grain  18  miles  by  wagons  to  a  point 
where  it  could  be  shipped  by  rail.  It  cost  them  8  cents  per  bushel  to  have  it  hauled 
by  wagon. 

CLOVER  8RSD. 

The  report  of  the  secretary  of  agriculture  shows  that  the  following  amounts  of 
clover  seed  were  grown  in  the  counties  named  in  1890;  he  also  states  that  the  crop 
of  clover  seed  raised  in  1890  was  ouly  about  two-thirds  of  a  crop  compared  with 
other  years : 

Clover  seed,  1890. 

Bnabela. 

Daviess 1,415 

Dubois 4,800 

Gibson 4,175 

Knox - 2,923 

Pike 3,404 

I  think  that  80  per  cent  of  this  is  shipped  out  of  those  countios.  If  the  river  was 
made  navigable  I  would  estimate  that  20  per  cent  of  the  part  shipped  would  be  by 
boat.    Clover  seed  usually  sells  at  $5  per  bushel. 

WOOL. 

Wool  shipped  in  counties  named  in  1889,  according  to  report  of  the  secretary  of  agricuUuref 

Indiana. 

Pounds* 

Daviess  County 32,000 

Dnbois  Countv 16,000 

Gibson  County ^'K5 

Knox  County ?^»x9§ 

Pike  County 31,835 

Wool  sold  last  year  at  14  cents  per  pound. 
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HOGS. 

Hog9  fattened  in  1889  in  countisB  named. 

[TAken  from  Report  of  Secretary  of  AgriouUare,  Indiana.] 

Head. 

Daviess  County 23,242 

Dubois  County 13,727 

Gibson  County 30,582 

Knox  County ^ 36,875 

Pike  County 19,047 

Hogs  are  worth  3  cents  per  pound,  gross. 

Hoge  slanghtered  in  eouniiee  named,  1889. 

H«id. 

Daviess  County 8,154 

Dubois  County 9,895 

Gibson  County 11,992 

Knox  County 30,838 

Pike  County 8^882 

A  part  of  these  are  for  home  eonsumptioii ;  some  for  market  by  local  packers. 

COAL. 

If  White  River  was  made  navigable,  this  would  be  the  greatest  item  of  all.  In  my 
opinion,  millions  of  bushels  would  be  shipped  to  New  Orleans  and  intermediate  cities 
by  boats,  bringing  much  wealth  into  the  country  and  furnishing  employment  for  labor. 

Judging  from  the  evidences  in  the  mines  already  developed  and  in  operation,  and  in 
those  opened  by  prospectors,  and  the  coal  blossom  which  may  be  seen  along  the  sur- 
vey, I  tnink  nearly  all  the  country  along  the  east  side  of  the  West  Fork,  both  sides 
of  the  East  Fork,  and  the  south  side  of  the  main  river  for  several  miles  below  the 
forks  is  underlay ed  with  coal. 

I  have  no  statistics  at  hand  on  this  subject,  but  think  vou  can  get  all  the  informa- 
tion you  need  from  the  State  geologist,  Indianapolis,  Ind. 

Believing  that  the  improvement  of  White  River  would  be  a  lasting  benefit  to  the 
people  along  its  shores. 


I  am,  youm  truly, 

Capt.  J.  G.  Warren, 

Carps  of  Engineers,  XT.  8.  A. 


Jaxks  McBridk. 


E  E  13. 


SURVEY  OF  GREEN  RIVER,  KENTUCKY,  AT  OR  NEAR  ITS  MOUTH  FOR 

NEW  LOCK  AND  DAM. 

[Printed  in  House  I>oc.  No.  80,  Fifty-ftfth  CoDgrtw,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  2>.  0.,  April  17, 1897. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  letter 
dated  April  3, 1897,  from  Maj.  James  F.  Gregory,  Corps  of  Engineers, 
together  with  copy  of  his  report  of  same  date,  upon  the  results  of  a 
survey  of  Green  Eiver,  Kentucky,  at  or  near  its  mouth,  for  new  lock 
and  dam,  made  in  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  June  3,  1896. 

Major  Gregory  states  that  the  most  serious  shoal  at  low  water  between 
Lock  ^o.  1  and  the  mouth  of  the  river  extends  for  about  a  mile  down- 
stream from  the  lock,  and  that  the  only  practicable  location  for  a  lock 
and  dam  below  this  shoal  is  about  a  mile  and  a  half  above  the  river's 
mouth. 

'^he  only  other  practicable  location  for  a  lock  is  at  the  west  end  of 
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I>»ni  No.  1,  on  the  opposite  side  of  the  island  from  the  present  lock,  and 
if  this  portion  of  the  river  is  to  be  improved  by  a  new  lock  and  dam  it 
18  the  opinion  of  Major  Oregory  that  the  location  at  the  west  end  of  Dam 
Ko.  1  is  the  most  suitable  one.    Sach  a  lock  should  have  at  least  3  feet 
more  water  on  the  lower  miter  sill  than  the  presen  t  one,  and  should  be  190 
feet  between  hollow  quoins  with  a  width  of  chamber  of  52  feet.    This 
depth  on  the  lower  miter  sill,  with  excavations  below,  will  insure  at  least 
4  feet  of  water  at  the  lowest  known  stage  in  the  Ohio  River,  and  8  feet 
at  ordinary  low  water.    The  cost  of  a  concrete  lock  of  this  character, 
with  appurtenances,  if  built  at  the  u])per  location  so  that  the  present 
dam  may  be  used  therewith,  is  estimated  at  11228,717.50.    The  cost  of  a 
similar  lock  with  dam  and  cribs,  if  built  at  the  lower  location,  is  esti- 
mated at  $294,800.    The  relative  merits  of  the  two  locations  proposed 
are  presented  in  the  report. 

For  the  reasons  given,  Major  Gregory  is  of  the  opinion  that  the*  pro- 
posed improvement  is  not  at  present  justified  by  the  interests  of  com- 
merce involved,  and  his  views  are  concurred  in  by  the  division  engineer, 
Col.  Henry  M.  Eobert,  Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  Engineers^  U.  8.  Army. 

Hon.  B.  A.  Algeb, 

Secretary  of  War. 


report  of  maj.  james  f.  ore(k)rt,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  April  5, 1897. 

General:  In  compliance  with  instructions  contained  in  letter  from 
the  olBftce  of  the  Chief  of  Engineers,  United  States  Army,  dated  Sep- 
tember 5, 1896, 1  have  the  honor  to  transmit  herewith  report  upon  the 
survey  of  ^<  Green  Eiver,  Kentucky,  at  or  near  its  mouth,  for  new  lock 
and  dam,^  accompanied  by  three  tracings  of  maps*  of  survey. 

The  desire  for  additional  improvements  near  the  mouth  of  this  river 
has  been  manifest  mainly  among  those  interested  in  a  prospective  coal 
trade,  who  complain  that  the  depth  of  water  on  the  lower  miter  sill  at 
Lock  No.  1  (5.6  feet  at  ordinary  Ohio  low  water)  isinsuflficient  to  enable 
barges  that  must  compete  with  more  favorable  districts  to  reach  the 
Ohio.  They  also  complain  that  the  upper  entrance  to  this  lock  is  of 
such  an  inconvenient  nature — being  long,  narrow,  and  not  straight — 
as  to  cause  expensive  delays  in  shipment.  What  is  desired  are  suffi- 
cient facilities  at  JA)ck  No.  1  to  enable  barges  drawing  6  to  7  feet  to 
easily  reach  at  all  seasons  the  deep  water  below  Lock  No.  1  from  the 
upper  part  of  the  river  where  the  coal  is  mined,  so  that  in  favorable 
stages  in  the  Ohio  these  coal  barges  can  then  be  floated  out  for  the 
Southern  market.  It  is  said  that  the  development  of  this  trade  is  to  a 
great  extent  dependent  on  the  construction  of  a  new  lock  of  greater 
capacity  than  the  present  lock,  and  with  a  greater  depth  of  water  on 
the  lower  miter  sill. 

With  regard  to  the  greater  lock  capacity  required,  in  examining  the 
present  commerce  of  the  river  it  appears  that  at  no  time,  except  per- 
haps during  a  short  period  of  high  water  in  the  logging  season,  is  the 
lock  ever  worked  to  its  full  capacity,  so  that  even  if  the  present  com- 

•  Not  printed. 
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*      ^48t  above  table  it  is  fonnd  that  for  seyen  consecntiye  months  in  each 

het  to  June  inclusivo,  there  have  been  bnt  eleven  days  during  the  eig^ht 

there  were  not  6  or  more  feet  of  water  over  the  lower  miter  flill,  vis: 

icted  from  item  <2  leaves  two  days,  and  item  e  deducted  from  item/  leaves 

.       ^ve  tables  show  also  that  the  low- water  season  occnis  during  the  months 
^*y^^*||iber,  October,  and  November. 

J^J^I^^^mmerce  of  Green  River  may  be  divided  into  four  classes,  of  which  the  fol- 
^^^^^i  ves  the  percentage  of  each,  as  shown  by  the  commercial  statistics  collected 
^??^J^the  past  nine  years : 

H0(3r,  logs,  etc.,  rafted 71i 

„  transported  in  barges ^ 

^Toad  ties,  staves,  etc.,  transported  in  barges 9^ 

jcliice,  hay,  grain,  tobacco,  and  miscellaneous  merchandise,  carried  by  packets  9^ 

y        Total 100 

The  timber,  logs,  etc.,  are  rafted  during  the  high-water  season,  as  a  high  stage  is 
necessary  before  they  can  be  brought  out  of  the  numerous  small  creeks,  branches, 
etc.,  into  the  main  river,  and  thoy  have  ample  time  to  reach  the  deep  portion  of  the 
river,  below  the  lock,  before  the  low-water  season.  The  records  show  that  practi- 
cally no  coal  passes  through  the  lock,  the  coal  noted  being  transported  on  the  upper 
portion  of  the  river.  The  railroad  ties,  staves,  etc.,  are  carried  almost  entirely  dur- 
ing the  high-water  season,  the  cutting  and  hauling  to  the  river  being  done  during 
the  summer  and  fall.  Of  the  produce,  grain,  hay,  tobacco,  and  miscellaneoas  mer- 
chandise, hardly  one-fifth  is  transported  during  the  months  of  September,  October, 
and  November.  Thus,  less  than  2  per  cent  of  the  commerce  of  the  river  is  liable  to  be 
affected  by  the  stoppage  of  navigation  on  account  of  an  insufficient  depth  of  water 
over  the  lower  miter  sul  at  the  present  lock. 

It  has  been  asserted  that  the  development  of  the  coal  interests  along  Green  River 
is,  to  a  great  extent,  dependent  on  the  construction  of  a  new  lock  of  greater  capac- 
ity than  the  present  structure,  having  a  greater  depth  of  water  over  the  miter  sills, 
in  order  that  barges  may  be  loaded  at  the  mines  during  the  low-water  season,  taken 
to  the  mouth  of  the  river,  where  they  may  be  held  in  safety  in  the  deep  water  there, 
and  where  they  will  be  ready  to  be  made  into  fleets  to  be  taken  to  the  Southern 
market  as  soon  as  there  is  a  sufficient  stage  of  water  in  the  Ohio  River.  Inasmuch 
as  within  recent  years  no  attempt  has  been  made  to  transport  coal  from  above  the 
lock  to  points  beyond  the  river,  although  such  a  project  is  entirely  feasible  for  at 
least  seven  months  of  each  year,  I  am  of  the  opinion  that  the  needs  of  commerce 
at  the  present  time  do  not  justify  the  construction  of  a  new  lock. 

Should  the  river  interests  become  of  such  importance  as  to  make  a  new  look  at 
this  point  necessary,  I  would  respectfully  recommend  that  it  be  made  of  much 
larger  capacity  than  the  present  lock,  and  that  it  should  have  an  ample  depth  of 
water  over  the  lower  miter  sill.  A  lock  190  feet  long  between  hollow  quoins  52  feet 
wide,  with  its  lower  miter  sill  3  feet  lower  than  that  at  the  present  lock,  would 
answer  all  requirements,  and  would  insure  a  depth  of  at  least  4  feet  at  the  lowest 
stage  known. 

Of  the  two  locations  noted  In  my  report*  of  January  2,  1897,  the  upper  site,  i.  e., 
at  the  west  end  of  Dam  No.  1,  is  undoubtedly  the  most  desirable,  for  the  following 
reasons:  Less  cost  of  construction  for  lock  proper  and  guide  cribs;  the  dam  ana 
abutment  are  already  built;  the  necessary  Tana  is  owned  by  the  United  States; 
there  is  high  land  in  the  vicinity,  above  the  possibility  of  overflow,  for  the  lock 
master's  dwelling  and  for  storing  supplies;  the  place  is  easy  of  access,  being  on  line 
of  railroad;  a  new  lock  can  be  constructed  here  without  interrupting  navigation, 
and  almost  the  entire  river  below  the  lock  wiU  be  available  as  a  harbor.  The  only 
objection  to  this  location  is  found  in  the  shoal  below  the  lock,  through  which  a 
channel  about  2,000  feet  long  would  have  to  be  excavated  from  the  lower  end  of 
lock  extending  to  deep  watet. 

It  should  be  noted  that  the  lower  part  of  the  river  is  at  present  used  during  the 
greater  part  of  the  year  as  a  harbor  for  rafts^  which  at  times  occupy  both  banks  for 
a  distance  of  4  miles  or  more,  and  that  during  the  winter,  when  the  Ohio  is  full  of 
ice,  many  boats  come  to  Green  River  for  a  harbor  of  refuge. 

The  lower  location,  about  1^  miles  above  the  mouth  of  Green  River,  would  have 
the  advantage  of  lAaking  deep  water  over  the  shoal  below  the  present  lock,  which  is 
the  strongest  point  in  its  favor.  Solid  rock  is  here  found  at  an  average  depth  of  17 
feet.  The  disadvantages  of  this  location,  as  compared  with  the  first,  are  as  fol- 
lows :  Greater  cost  of  construction  of  lock  proper  and  of  guide  cribs,  on  account  of 

«  Not  transmitted* 
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greater  depth  of  solid  rook:  ooet  of  dam  and  abutment;  the  water  level  would  be 
raised  16.6  feet  under  the  Louisville,  Henderson  and  St.  Louis  Railroad  Bridge, 
requiring  the  opening  of  the  draw  of  bridge  for  boats  which  are  now  able  to  pass 
underneath;  the  surrounding  land  is  liable  to  overflow;  there  would  not  be  a  suffi- 
cient length  of  river  below  the  lock  available  as  a  harbor;  and  if  a  lock  and  draw 
were  constructed  here  the  river  would  necessarily  be  closed  to  navigation  at  this 
point  while  the  dam  was  being  bnilt. 

The  upper  location  is  evidently  so  much  the  more  desirable,  that  I  have  no  hesita- 
tion in  recommending  it  as  the  best  site  for  anew  lock. 

In  the  following  estimates  of  the  cost  of  building  a  new  lock,  or  new  lock  and  dam, 
to  take  the  place  of  the  present  structure,  I  have  assumed  the  lock  to  be  built  of 
concrete,  to  be  190  feet  long  between  hollow  quoins,  width  of  chamber  52  feet^  and 
depth  of  water  on  lower  miter  sill  8  feet. 

Upptr  looaUon, 
Lock: 

Cofferdam  600  feet  long,  at  $10  per  linear  foot $6, 000 

Excavating  for  foundation,  9,3(H)  cubic  yards  solid  rock,  at 

$1.25  per  cubic  yard 11, 625 

Masonry  of  look,  13,600  cubic  yards,  at  $9  per  cubic  yard..  122,400 

Lock  gates,  operating  irons,  etc 13,000 

$153,025.00 

Cribs: 

Guide  cribs,  aggregating  500  linear  feet  (16  feet  wide,  30  feet  high), 

at  $37  per  linear  foot 18,500.00 

Channel: 

Excavating  channel  below  lock  (60  feet  wide,  9  feet  deep, 
about  2,000  feet  long) : 
Gravel,  about  4,000  cubic  yards,  at  10  cents  per  cubic 

yard $400 

Solid  rock,  about  9,000  cubic  yards,  at  $4  per  cubic  yard.    36, 000 

— -—      36  400.00 
Contingencies,  10  per  cent 20^792.50 

Total  for  new  lock  at  upper  location 228,717.50 

Lower  location. 
Look: 

Dredging  foundation  for  lock,  20,000  cubic  yards,  at  10  cents 

per  cubic  yard 2,000 

Cofferdam,  600  linear  feet,  $15  per  linear  foot 9, 000 

Masonry  of  lock,  16,000  cubic  yards,  at  $9  per  cubic  yard. ..  144, 000 
Lock  gates,  operating  irons,  etc 13,000 

$168,000 

Cribs: 

Guide  cribs,  aggregating  500  linear  feet  (16  feet  wide,  35  feet  high), 

at  $43  per  linear  foot 21,500 

Abutment : 

Dredging  fonndation  for  abutment,  5,000  cubic  yards,  at  10 
cents  per  cubic  yard $500 

Cofferdam,  100  linear  feet,  at  $15  per  linear  foot 1, 500 

Masonry  of  abutment,  2,500  cubic  yards,  at  $9  per  cubic  yard.    22, 500 

24,500 

Dam: 

Dredging  foundation  and  backing  for  dam,  30,000  cubic 

yards,  at  10  cents  per  cubic  yard. 3,000 

Dam,  450  feet  long,  60  feet  wide 51,000 

54,000 

Contingencies,  10  per  cent 26,800 

Total  for  new  lock  and  dam  at  lower  location 294,800 

Resi)ectfuily  submitted. 

O.  F.  Sticknxt,  A$ii$iani  Enffineer, 
Mi^.  Jamxs  F.-  Gbegort, 

Cifrp9  of  Enginoers,  U.  8,  A. 
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mPBOVEMENT  OF  CERTAIN  RIVERS  IN  KENTUCKY  AND  WEST  VIRGINIA, 
AND  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 


REPOBT  OF  MAJ.  JAMES  F,  GREGORY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1897,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS- 


IMPKOYEMEMTS. 


1.  Kentucky  River,  Kentnoky. 

2.  Operating  and  care  of  locks  and  dams 

on  Kentucky  River,  Kentucky. 
8.  TuK  Fork  of  Big  Sandy  River,  West 
Virginia  and  Kentucky. 

4.  Levisa   Fork    of    Big   Sandy  River, 

Kentucky. 

5.  Big  Sandv  River,  West  Virginia  and 

Kentucky. 

6.  Guyandotte  River,  West  Virginia. 

7.  New  River,Virginia  and  West  Virginia. 


8.  Gauley  River,  West  Virginia. 

9.  Elk  River,  West  Virginia. 

10.  Great    Kanawha    River,    West  Vir- 

ginia. 

11.  Operatiflg  and  care  of  locks  and  dams 

on   Great    Kanawha    River,  West 
Virginia. 

12.  Little  KanawhaRiver,  West  Virginia. 

13.  Operating  and  care  of  locks  and  dams 

on  Little   Kanawha   River,   West 
Virginia. 


United  States  Engineer  Office, 

Cincinnati^  OhiOj  July  17j  1897. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  of 
operations  for  the  works  under  my  charge  at  the  close  of  the  fiscal 
year  ending  June  30, 1897. 

First  Lieut.  William  W.  Harts^  Corps  of  Engineers,  has  been  on  duty 
under  my  immediate  orders  during  the  entire  year. 
Very  respectftdly,  your  obedient  servant, 

James  F.  Gregory, 

Major  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A* 


F  F  I. 

IMPROVEMENT  OF  KENTUCKY  RIVER.  KENTUCKY. 

The  project  for  the  improvement  of  this  stream  was  adopted  in  1879, 
consequent  to  the  report  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1879  (pp.  1398-1421)  and  provided  for  repairing  the  five  old 
locks  and  dams,  built  by  the  State  of  Kentucky  many  years  ago,  and 
BNa  97 ^168 
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for  extendiDg  slack-water  navigation  upstream  to  the  Three  Forks,  261 
miles  above  the  month  of  the  Kentncky,  in  the  Ohio,  at  CarroUton,  K!y., 
by  the  construction  of  additional  locks  and  dams.  The  work  dorin^ 
the  past  years  has  resulted  in  repairing  and  rebnildiug  the  ^^^^  old 
locks  and  dams  and  their  appurtenances,  the  constraetion  of  Lock  and 
Dam  No.  6,  extending  slack  water  up  to  High  Bridge,  Ky.,  121  miles 
above  Carrollton,  and  the  partial  construction  of  Lock  No.  7. 

During  the  past  year  work  has  been  in  progress  at  Lock  and  Dam 
No.  7y  at  High  Bridge,  Ky.,  in  completing  the  river  and  land  walls  of 
the  lock  and  lock  gates,  and  in  the  commencement  of  the  constraetion 
of  Dam  No.  7. 

For  detsiils  of  the  work  done  daring  the  past  season,  attention  is 
invited  to  the  report  of  First  Lieut.  William  W.  Harts,  Corps  of  Gn^i- 
neers,  herewith,  which,  together  with  the  report  of  the  Chief  of  Kn^- 
neers  for  1896  (pp.  2286-22D2)  gives  a  good  description  of  the  progress 
of  the  work  of  constructing  Lock  and  Dam  No.  7. 

In  compliance  with  instructions,  I  submitted  to  the  Chief  of  Eng^- 
neers,  August  24,  181K>,  a  report  upon  the  advisability  of  extending* 
slack-water  navigation  in  the  Kentucky  River  beyond  the  pool  whicli 
will  be  formed  by  Dam  No.  7.  Tliis  rei)ort  showed  that  such  improve- 
ment would  greatly  exceed  the  amount  contemplated  in  the  present 
approved  estimate  (Annual  Report,  Chief  of  Engineers,  1883,  pp.  1561, 
15G2). 

Money  statement. 

Jaly  1, 1896,  balance  nnexpeDdod $347,559.12 

Amount  appropriated  by  sundry  civil  act  approved  Jane  4, 1897 200, 000.  OO 

447, 559. 12 
June  30, 1897,  amount  expended  during  fiscal  year 178, 898. 74 

July  1,  1897,  balance  unexpended 268,060.38 

July  1,  1897,  outstaudinK  liabilities $12,689.77 

July  1,  1897,  amount  covered  by  uncompleted  contracts 2, 557. 68 

15,247.45 

July  1, 1897,  balance  available 253,412.93 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 066, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1899 125,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Jppropriaiian$, 


March  3, 1879 $100,000 

June  14,  1880 100,000 

March  3,  1881 125,000 

Augusts,  1882 225,000 

July  5, 1884 250,000 

August  5, 1886 187,500 

August  11, 1888 180,000 

September  19, 1890 180, 000 

July  13, 1892 .' 150,000 

August  18. 1894 125,000 


June  3, 1896 $50,000 

June  3, 1896* 83,000 

June  4, 1897 200, 000 

Total 1,955,500 

Received  from  Tabor  &  Cogar, 

October,  1888 500 

Total 1,956,000 


*  Made  available  November  20, 1896. 
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Jhstrad  of  proposals  received  and  opened  March  5, 1807,  for  furnishing  and  delivering  at 
the  site  oj  Lock  No,  7  white-oak  or  yellow-pine  timber  for  improving  Kentucky  Biver, 
Kentucky. 


Fo. 


Name  and  address  of  bidder. 


Atlanta  Lnmber  Co.,  Atlanta,  Ga 

Estabutchie  Lumber  Co.,  EBt«butohie,  Miss 

Inter-State  Lumlier  Co.,  Chattanoosa,  Tenn 

T.J.  Congleton  &  Bro.,  Frankfort,  Ky 

Chas.  F.  Laehrmann  Hardwood  Lumber  Co.,  St.  Louis,  Mo 

Edw.  E.  Moberly,  Chicago,  III 

High  Bridge  Lumber  Co.,  Higli  Bridge,  Ky 

Matthew  B.  Farrin,  WinUm  Place.  Ohio 

Enl^^rprfse  Lnmber  Co..  Atlanta,  Ga 

A.  B.  Donaldson,  Carrollton.  Ky 

Eppinger  &  Kussell  Co.,  New  York,  N.  Y 


207,000  feet 

B.M.White 

oak  or  yellow 

Total. 

pine  (per 

1,000  feet). 

$20.65 

$4,274.55 

18.00 

8,726.00 

17.50 

8,622.50 

18.50 

3. 829. 50 

19.50 

4,036.50 

18.75 

3,881.25 

17.40 

3, 601. 80 

19.25 

3,984.75 

16.40 

3,394,80 

19.00 

3, 933. 00 

20.00 

4,140.00 

Contract  awarded  Enterprise  Lumber  Company,  of  Atlanta,  Ga. 

Abstract  of  proposals  received  and  opened  March  6,  1897 ^  for  furnishing  and  delivering  at 
the  site  of  Lock  No.  7  yellow  pine  timber  for  improHug  Kentucky  River  ^  Kentucky, 


No. 


Name  and  address  of  bidder. 


530.000  feet 
B.  M.  yellow 
pine  timber, 
per  1,000  feet. 


Total. 


Atlanta  Lnmber  Co.,  Atlanta,  Ga 

Estabntchio  Lumber  Co.,  Entalmtchie,  Miss 

Intorstat*^  liumber  Co.,  Chuttanoosa,  Tenn 

T.  J.  CoiiKletcn  &  Bro.,  Frankfort,  Kv 

Charles  F.  Luehrmnnn  Hard  Wood  Lumber  Co.,  St.  LnniH,  Mo 

Edw.  E.  Moberly,  Chicago,  111 

High  Bridge  Lumber  Co.,  HighbsidgcKy 

Matthew  B.  Parrtn,  "Wlnton  Place,  Ohio 

Enterprise  Lumber  Co.,  Atlanta,  Ga 

A.  B.  Donaldson,  Carrollton,  Ky { 

Eppinger<fc  Russell  Co.,  New  York,  N.Y ! 


I 


$22.50 

17.00 

17.  50 

18.50 

19.9706 

18.75 

a  18. 90 

617.40 

18.75 

16.40 

a2l.50 

619.00 

19.80 


$11,025.00 
9, 010. 00 
9, 275. 00 
9,805.00 
10, 584. 44 
9,937.50 
1,001.70 
8, 209. 80 
9, 937. 50 
8, 692. 00 
1, 139. 50 
10, 070. 00 
10,494.00 


a  Lot  A. 


h  Lot  B. 


Contract  awarded  Enterprise  Lumber  Company,  of  Atlanta,  Ga. 

Abstract  of  proposals  received  and  opened  May  1,  1897 ,  for  furnishing  and  delivering  at 
the  site  of  Lock  No,  7  certain  iron  and  steel  work  for  improving  Kentucky  River,  Ken' 
tucky. 


No. 


Name  and  address  of  bidder. 


Atlanta  Machine  Works,  At- 
lanta, Ga 

Thompson  C.  Gill  &  Co., 
Phihidelphia,  Pa. 

Chattanooga  Car  and  Foun- 
dryCo.,  Chattanooga.  Tenn. 

Fort  Pitt  Bridge  Works, 
Pittsburg,  Pa 

Weimer  Machine  Works  Co., 
Lebanon,  Pa 

J.  G  .Wagner  Co.,  Milwaukee, 
Wis 

John  P.  McGuire,  Cleveland, 
Ohio 


Cast  iron,  25,000 
pounds. 


Per 
pound. 


Genu. 

3 

3| 

3A 
.024 


Amount. 


$875.00 
1,060.00 
750.00 
1,110.00 
968.75 
950.00 
600.00 


Cast  Htool,  820 
pounds. 


Per 
pound. 


OenU. 

3 
8 
.024 


Amount. 


Wrought  iron  and 

8t«Ml.  52,000 

pounds. 


Per 
I  pound. 


$11.20 
13.568 
0.60 
14.21 
25.60 
12.16 
7.68 


I 


Genu, 


|5i 
.0375 


Amount. 


$2,730.00 
4,024.80 
2, 392. 00 
2,464.80 
3,380.00 
2, 548. 00 
1,050.00 


Total. 


$3,616.20 
5,098.37, 
8,15L60 
3, 589. 01 
4,374.35 
8,510.16 
2,567.68 


Contract  awarded  John  P.  McGoire,  Cleveland,  Ohio* 


Digitized  by 


Google 


2516   REPORT  OF  THE  CHIEF  OF  EE6I9EES8,  U.  8.  AEMT. 

AhHrmei  pf  eemirmeU  fpr  imfroHm^  Eemimetw  Birer,  KmMmdsft  Is  fmrt  4mnm§  tis  jbesi 

9«ar  auKaf  Jmue  SO,  18S7. 


Katen«r« 


Joka  P.  Ml 


rO.. 


Fnrmlftfaiaff  timber Mat.  ».  197  «Av.1,]«V. 

'.McGnin Cast  iron  and  •ieei,wiwichtinm  and  stcd.  Mij  14.UV7  Jalj    1,107. 

«  Two  aoBtraeta.    CoBpleted  in  Jvae,  UV7. 


kepobt  of  fisflt  lxkut.  william  w.  hakts,  ookp8  of  kk< 

Ukttkd  States  Enginkxe  Officx, 

Highbridge,  Kjf,,  JmmeSO,  18S7. 
Majob:  I  liAT6  the  honor  to  submit  the  following  report  of  work  done  npon  the 
f  mprorement  of  the  KentockF  RiTer,  Kentncky,  doring  the  fiscal  year  ending  Jono 

90,1897: 

The  principsl  work  of  the  year  was  the  continnation  of  the  eonstmotion  of  the 
new  lock  and  dam  in  the  yiclnity  of  Highbridge,  Ky.,  being  the  seventh  in  the  series 
now  in  operation  on  the  Kentncky  River. 

The  following  is  a  brief  synopsis  of  the  work  done  on  this  lock  daring  the  preTiona 
year,  for  more  detailed  statement  of  which  see  Annual  Report  of  the  Chief  of  Engi- 
UM-n  for  1896,  pages  2290  to  2292. 

A  cofferdam,  529  feet  long  in  all,  was  commenced  March  29, 1896,  and  completed 
Jane  7, 1896.  The  cost  of  this  coffer  was  $6,693.23,  or  an  average  of  $12.66  per  linear 
foot. 

On  March  29, 1896,  dredging  was  commenced  for  the  foundation  of  look  walls  and 
stopped  on  Jane  7, 1896,  37,340  cubic  yards  of  material  having  thus  been  removed,  at 
a  cost  of  $3,248.58,  or  an  average  of  $0.0858  per  cubic  yard.  AAer  the  coffer  was 
pnmpsd  out,  Jane  8,  1896,  12,403  cubic  yards  more  of  earth  and  stone  were  removed 
Dv  nsing  wheelbarrows  and  derricks,  at  a  total  cost  of  $4,4^.05,  or  an  average  of 
$0,364  per  cubic  yard. 

The  tramway,  railroad,  and  derricks  were  built  and  placed  in  position  and  a  por- 
tion of  the  stone  was  received. 

The  excavation  for  foundation  of  abutment  was  begun  May  15, 1896.  It  is  70  feet 
long,  29  feet  high,  with  a  return  wing  to  bank  24  feet  long,  and  is  built  on  and 
against  the  solid  rock.  It  contains  349  cubic  yards  of  stone,  and  cost  in  all  $6,572.56, 
an  average  of  $17.16  per  cubic  yard  in  place,  including  excavation. 

The  foUowing  is  a  summary  of  the  work  done  during  the  past  fiscal  year: 

On  July  4, 1896,  the  cofferdam  having  been  previously  completed  and  pumped  out, 
and  excavation  enoagh  having  been  done  to  commence  laying  stone  in  foundation 
walls,  the  river  rose  and  flooded  the  coffer.  It  remained  submerged  until  July  22, 
1896,  when  it  was  again  pumped.  When  the  river  flooded  the  cofferdam  it  washed 
out  the  bank  at  the  upper  shore  end,  which  breach  was  repaired  by  placing  a  piece 
of  timber  across  and  driving  sheet  pilingi  sod  backing  it  all  with  5,358  cubic  yards 
of  earth,  gravel,  and  small  stone.    The  cost  of  these  repairs  was  $920.88. 

The  coffer  was  pumped  out  again  July  22, 1896,  ana  7,863  cubic  yards  of  mud, 
deposited  by  rise  in  river,  was  hoisted  out  bv  derricks,  at  an  expense  of  $2,059.04, 
an  average  of  $0,262  per  cubic  yard.  After  the  deposit  was  removed,  11,543  cubic 
yards  of  earth  and  stone  were  further  removed  from  the  river  bottom  to  prepare  the 
foundation  for  lock  walls,  all  at  an  expense  of  $4,155.48,  an  average  of  36  cents  per 
cubic  yard,  making  total  excavation  69,671  cubic  yards,  at  a  total  cost  of  $13,902.36, 
or  a  general  average  of  $0,199  per  yard. 

The  first  stone  was  laid  in  the  foundation  for  lock  walls  August  4, 1896,  and  the 
foundation  entire  was  completed  August  20, 1896. 

The  dimensions  of  the  foundations  are  as  follows:  The  walls  are  each  256  feet 
long,  the  river  wall  being  24  feet  3  inches  wide  at  ends  and  19  feet  wide  in  the  cen- 
tral narrow  part,  the  land  wall  being  23  feet  3  inches  and  18  feet  wide  in  corresi>ond- 
ing  places.  The  space  between  these  walls  was  built  solid  from  the  upper  end  of 
the  walls  as  far  down  as  the  breast  wall,  or  47  feet.  A  cross  wall  20  feet  wide  for 
foundation  of  the  lower  miter  sill  was  also  built.  The  depth  of  the  foundation  was 
mainly  8  feet,  but  was  increased  to  12  feet  in  several  places,  the  average  depth  being 
8  feet  8  inches.  The  amount  of  backing  set  in  this  foundation  was  4,043.6  cubic 
yards,  or  about  252  cubic  yards  per  day.  The  stone  in  the  foundation  was  mainly 
freestone  from  Rowan  and  Rockcastle  countieS|  Ky.,  and  partly  limestone  from 
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Beatty ville,  K y.  The  mortar  was  made  of  Louisville  hydraulic  cement,  mixed  1  part 
to  2  of  sand,  which  was  dredged  in  the  river  near  Highbridge,  and  the  spaUs  were 
blasted  out  of  the  neighboring  oli£fs. 

Co$t  of  foundation. 
Materials : 

Backing  stone,  4.013.6  cubic  yards,  at  an  average  cost  of  $6.60  per 

cubic  yard $26,283.40 

Cement,  2,427  barrels,  at  $1. 175  (including  inspection) 2, 8^1. 72 

Spalls,  600  cubic  yards,  at  $0.4184  per  cubic  yard 251.04 

Sand,  485  cubic  yards,  at  $0,173  per  cubic  yard.. 83.90 

Labor: 

Labor  (including  superintendence,  mixing  mortar,  handling  spalls 

and  cement,  and  screening  sand) 1,538.53 

Transporting  4,043.6  cubic  yards  of  stone  from  yard  to  walls,  at  $0,264 

per  cubic  yard 1,067.51 

Laid  4,043  cubic  yards  of  stone,  at  $0,794  per  cubic  yard 3, 210. 62 

Total 35,286.73 

An  average  of  $8.75  per  cubic  yard  in  place. 

Laying  stone  in  lock  walls  was  commenced  August  21, 1896,  but  was  discontinued 
on  account  of  lack  of  fnnds  October  9, 1896,  upon  the  completiou  of  Course  K,  leaving 
nine  courses  to  be  laid  beside  the  coping. 

The  stone  for  the  inside  faces  of  tiie  lock^  the  coping,  and  specials  are  of  oolitic 
limestone  from  Indiana,  and  the  backing  is  mainly  of  Kentacky  freestone,  some 
Beatty  ville  limestone  being  used.  The  face  stones  are  laid  in  Portland  cement  3  feet 
back  from  the  face  and  the  backing  is  laid  in  Louisville  cement,  all  voids  being 
masoned  up.  The  miter-sill  stones  are  all  laid  in  Portland  cement  throughout  and 
are  doweled  to  each  other  with  steel  bolts  1^  inches  in  diameter.  The  pointing  of  all 
exposed  seams  is  driven  in  with  a  hammer  and  afterwards  polished. 

The  following  amounts  of  stone  were  laid  up  to  October  9, 1896: 

Cabio  yards. 

Backing 4,170 

Special 421.07 

Dressed  face 760.63 

Dressed  face,  cut  to  ladderways,  comers,  etc 181.37 

Quarry  face 1,074.19 

Pointed  face 218.80 

Total 6,826.06 

On  May  1, 1897,  work  was  resumed,  preparing  plant,  rigging  derricks,  setting 
engines,  cutting  stone,  etc.  All  stone  comers,  ladderways,  etc.,  were  cut,  complet- 
ing all  stone  cutting  except  closures  and  other  incidental  work  before  commencing 
laying  stone,  which  was  commenced  May  22, 1897,  and  is  still  in  progress.  The  land 
wall  IS  now  completed,  except  a  small  portion  of  the  coping  and  wing  walls,  and  the 
river  wall  is  completed  up  to  Course  K,  or  within  ten  courses  of  the  top,  or  nearly 
one-half  done. 

The  foUqwing  amount  of  stone  has  been  set  up  to  the  end  of  the  fiscal  year: 

Cnbio  yards. 

Backing 6,318.04 

Special 467.73 

Dressed  face 1,039.20 

Dressed  face,  cut  to  ladderways,  comers,  etc 275.46 

Quarry  face 1,173.74 

Pointed  face 218.80 

Coping 20.22 

Total 8,503.19 

Cost  of  above  masonry  and  cost  of  cutting  stone,  including  superintendence: 

Materials: 

Stone,  backing,  5,318.04  cubic  yards,  at  $6,509  per  cubic  yard $34, 615. 12 

Stone,  special,  457.73  cubic  yards,  at  $14.50  per  cnbic  yard 6, 637. 08 

Stone,  dressed  face,  1,039.20  cubic  yards,  at  $13.90  per  cubic  yard 14, 444. 88 

Stone,  dressed  face,  ladderways,  comers,  282.47  cubic  yards,  at  $13.90 

per  cubic  yard 3,926.33 

Stone,  backing  cut  to  quarry  face,  1,298.20  cubio  yards,  at  $5.50  per 
cubic  yard 7,140.10 
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Materi  als — Continued. 

Stone,  backing  cat  to  pointed  face,  269.80  cubic  yards,  at  $5.50  per 

cubic  yard $1,483.90 

Stone,  coping,  20.22  cubic  yanls,  at  $13  per  cnbic  yard 2G2.S& 

Cement,  "Star,"  3,667  barrels,  at  $1,175  per  barrel 4,308.72 

Cement,  "Atlas ''  Portland,  769  barrels,  at  $2.64  per  barrel 2, 030. 16 

Spalls,  1,362  cnbic  yards,  at  $0,312  per  cubic  yard 424.94 

Sand,  1,473  cubic  yards,  at  $0,079  per  cubic  yard 116.37 

Labor : 

Cutting  2,824  cubic  yards,  dressed  face,  into ladderways,  comers,  etc., 

at  $5.95 1,680.69 

Cutting  1,173.74  cubic  yards,  quarry  face,  at  $4.015 4,712.56 

Cutting  218.80  cubic  yards,  pointed  face,  at  $4.015 878.48 

Removing  from  yard  to  lock  walls  8,506.14  cubic  yards,  at  $0.3214  per 

cubic  yard...r 2,733.87 

Mixing  and  handling  mortar,  spalls,  and  sand,  at  $0,208  per  yard  of 

masonry 1,726.74 

Setting  8,516.14  yards  of  stone,  at  $0.82844  per  cubic  yard 7,055. 11 

Total 94,177.91 

Average  cost  of  stone  in  wall,  not  including  foundation,  $11.1184. 

Cost  of  cutting  stone : 

Dressed  face,  111.71  cubic  yards,  at  $9.23 1,031.08 

Thin  bncking,  530.55  cubic  yards,  at  $2.13 1,130.07 

Thick  backing,  509.63  cubic  yards,  at  $1.83 932.62 

Quarry  face,  1,450.30  cubic  vards,  at  $4.015 5,822.95 

Pointed  face,  218.81  cubic  j'ards,  at  $6.05 1, 323. 80 

Dressed  face,  cut  to  ladderways,  corners,  etc.,  307.59  cubic  yards,  at 

$5.95 1,830.16 

Total 12,070.68 

Average  cost  of  cutting  per  cnbic  yard,  $3.90. 

It  is  thus  seen  that  the  average  cost  of  all  masonry  to  date  has  been  $10,365  per 
cubic  yard,  made  up  as  follows : 


Per  cnbio 
yard. 


Stone,  hiclntling  cntting,  12,549.20  cnbic  jartls 

HandliDg  spalls  per  cubic  yard  net 

Trannportalion  from  ^-ard  to  walls  per  cubic  yard  set 

Laying  12,549.20  cubic  ytirds  BUme , 

Cost  o?  Star  cement,  per  cubic  yard  of  stone  set 

Cost  of  Portland  cement,  per  cubic  yard  of  stone  set, 

Cost  of  spalls,  per  cubic  yard  of  at  one  net 

Cost  of  sand,  per  cubic  yard  of  atone  set 

.  Total 


TotaL 


$102, 530. 61 
3, 363. 19 
3,877.70 
10, 240.  U 
7, 159. 32 
2, 012. 89 
076.40 
199.53 


130,008.68 


Lock  gates. — Work  was  commenced  on  tlio  lower  lock  gates  June  1,  1897.  The 
framing  of  one  leaf  of  the  lower  lock  gute  is  now  finished  and  clamped  up  ready  for 
fitting  irons.  The  other  gate  has  thirteen  arms  dressed  and  painted,  thus  com- 
pleting about  three  fourths  of  the  framing  of  this  gate.  The  lumber  for  the  two 
upper  gates  and  the  iron  work  for  all  gates  have  been  received. 

Dam  excavation. — Removed  by  dredji^ing  and  blasting  from  the  bank  in  front  of 
the  abutment  7,335  cubic  yards  of  earth,  costing  $635.36,  or  $0.()8(U  per  cubic  yard. 

All  the  yellow-pine  timber  for  dam  and  cribs,  amounting  to  687,452  feet,  B.  M., 
at  $16.40  per  1,000  feet,  $11,274.21,  has  been  received,  and  the  timber  has  been 
transferred  from  the  railway  station  at  Highbridge,  Ky.,  to  site  of  Lock  No.  7,  at  a 
cost  of  $286.95,  or  $0.4174  per  1,000  feet,  B.  M. 

Quarry. — A  quarry  has  been  opened  on  the  abutment  side  and  one  on  the  lock  side; 
959  cubic  yards  of  riprap  in  all  for  filling  for  dam  have  been  quarried,  costing 
$148.2.5,  or  $0,154  per  cubic  yard. 

Grading  and  filling  grounds. — Stripped  from  quarrj^  and  wheeled  out  on  grounds  for 
filling  holes  and  inequalities  3,924  cubic  yards  of  earth,  costing  $864.32,  or  $0,224  oer 
cubic  yard.  Handled  1,168  culiic  yards  of  earth  for  rebuilding  roadway,  and  refilled 
washout,  due  to  high  water  at  upper  entrance  to  property,  at  a  cost  of  $415.80,  or 
$0,356  per  cubic  yard. 
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The  filling  behind  land  wall  was  commenced  and  there  was  stripped  from  yard  and 
dnmped  behind  wall  2,530  cubic  yards  of  earth,  costing  $432.62,  or  17  cents  per  onbio 
yard. 

BEATTYVILLK  DAM  AND  ROCK  SHOAL  QUARRY. 

All  portable  Government  property  of  value  was  removed,  and  useless  tools  and 
nnserviceable  property  were  condemned.  There  being  nothing  loft  at  this  place  but 
a  few  buildings,  mostly  in  very  bad  condition,  and  a  pile  of  stone  of  about  4,000 
cubic  yards  rejected  as  being  unserviceable  for  uso  in  masonry  walls,  the  services 
of  the  watchman  were  dispensed  with,  to  reduce  expenses. 
Respectfully  submitted. 

Wm.  W.  Harts, 
First  Lieutenant,  Corps  of  Engineers. 
Maj.  James  F.  Gregory,  ' 

Corps  of  Engineers,  U.  8,  A, 


F  F  2. 

OPERATING  AND  KEEPING  IN  REPAIR  THE   SIX  LOCKS  AND  DAMS  IN 
KENTUCKY  RIVER,  KENTUCKY. 

The  UDited  States  acquired  possession  of  the  lower  five  locks  and 
dams  (built  by  the  State  of  Kentucky  in  1835-39)  in  1880,  consequent 
to  the  report  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers 
for  1879  (pp.  1398-1422).  The  work  accomplished  in  repairing  and 
rebuilding  these  five  locks  and  dams  is  described  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896  (pp.  2292-2293),  and  the  work  of 
maintaining,  during  the  past  fiscal  year,  these  five  locks  and  dams,  as 
well  as  No.  6,  wliich  latter  was  constructed  by  the  United  States  and 
opened  to  navigation  in  1891,  is  described  in  the  report  of  First  Lieut. 
William  W.  Harts,  herewith. 

Allotments  for  fiscal  year  ending  June  SO — 


1885 $15,000.00 

1886 24,000.00 

1887.... 35,133.60 

1888 82.308.54 

1889 82,478.50 

1890 72,394.80 

1891 28,889.07 

1892 •  48,826.68 


1893 $40,503.62 

1894 73,065.02 

1895 46,435.28 

1896 59,120.04 

1897 70,198.85 


Total 678,354.00 


rbfort  op  first  libut.  willtam  w.  harts,  corps  of  engineers. 

United  States  Engineer  Office. 

Highhridge,  Ky.,  June  30, 1S97. 

Major:  I  have  the  honor  to  sohmit  herewith  the  following  report  concerning  the 
operating;  and  care  of  locks  and  dams  used  in  the  navigation  of  the  Kentucky  Kiver 
during  tlie  fiscal  year  ending  June  30,  1897. 

During  the  past  year  the  river  was  open  to  navigation  for  324  days.  It  was  closed 
to  navigation  for  4  days  in  April  on  account  of  high  water,  11  days  in  January  and 
Fehrnary  on  account  of  ice,  und  26  days  in  November  and  December  on  account  of 
placing  new  stone  mit«r  sill  at  Lock  No.  2,  the  cotierdam  being  flooded  almost  con- 
tinuously from  November  26  to  December  16,  18%. 

The  river  during  the  past  year  has  heen  unusually  high,  and  periods  of  low  water 
have  been  of  short  duration.  There  was  a  rise  of  17.4  feet  in  .luly,  and  in  February 
and  March  there  was  an  extraordinarily  high  stage,  lasting  for  several  weeks,  this 
flood  reaching  46  feot  above  pool  level  at  site  of  Lock  No.  7. 

Three  wire-cable  ferry  lines  have  been  authorized  by  the  Secretary  of  War  to  he 
put  across  the  river  just  above  Carroll  ton,  Ky. 

A  new  transportatiou  line  was  put  iu  operation  during  the  year — the  Cincinnati 
and  Kentucky  River  Packet  Liue,  G.  W.  Cole,  president;  A.  B.  Masaey,  secretary  and 
treasurer;  steamer  Burnsides, 
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The  main  features  of  the  work  of  repairs  and  preserration  during  the  year  hare 
been  as  follows :  The  dam  at  Lock  No.  1  has  been  in  bad  condition  for  some  time 
and  leaks  were  growing  worse.  This  dam  was  strengthened  by  thoroughly  backing 
it  with  riprap  and  gravel,  and  all  leakage  has  been  nearly  stopped  thereby.  Ai 
Lock  No.  2  a  new  stone  upper  miter  sill  was  substitated  for  the  old  wooden  sill,  lead- 
ing Locks  Nos.  1  and  5  the  only  ones  that  have  this  upper  sill  still  made  of  wood. 
The  crib  at  the  abutment  that  was  falling  down  has  been  rebuilt  but  not  yet  filled 
with  riprap.  At  Lock  No.  3  the  old  abutment  crib  work  had  to  be  all  torn  out  and 
replaced.  At  Lock  No.  4  the  defective  stones  in  the  lock  walls  were  out  out  and  new 
pieces  set  in.  The  upper  land  crib  has  been  extended,  and  the  lower  river  crib  was 
rebuilt  entire.  At  Look  No.  5  leaks  in  the  dam  were  sucoessftilly  stopped  by  baeking 
it  with  stone. 

During  the  year  all  locks  were  keptVin  good  working  order,  and  all  Qovemment 
property  cared  for;  all  outbuildings  and  fences  were  whitewashed;  vegetation 
destroyed  from  slope  walls,  cribs,  and  walks ;  lock  entrances  were  kept  &e  from 
drift  and  mud,  and  all  lock  gates  and  operating  irons  were  painted. 

The  following  is  a  detailea  statement  of  the  work  done: 

LOCK  NO.  1. 

Dam.— The  dam  has  been  thoroughly  backed  with  4,631  enblc  yards  of  riprap  and 
2,070  cubic  yards  of  gravel,  forming  an  auxiliary  dam  above  the  old  dam  to  stop 
leaks  and  strengthen  it;  removed  old  and  defective  sheeting  and  replaced  it  with 
new  oak  sheeting. 

Xocit.— Repaired  defective  stones  in  lock  walls  bv  cementing  them;  placed  in  posi- 
tion two  new  signal  posts ;  painted  all  signal  and  check  posts;  repaired  steps  leading 
from  lock  walls  to  roadway.  Due  to  its  dangerous  condition,  the  lower  river  crib 
was  torn  down  to  the  water's  edge. 

dstems. — ^Two  cisterns  built  for  the  lock  master  and  look  hand  were  completed  at 
the  following  cost : 

Materials : 

40  barrels  cement,  at  $1.07 $42.80 

8,000  brick,  at  $8  per  thousand 64  00 

2  tops  and  covers,  at  $6.60 11.00 

$117.80 

Labor : 

Brick  masonry,  37|  days,  at  $3  per  day 112.50 

Excavation,  167.14  cubic  yards,  at  85  cents  per  yard  (estimated) .      58. 50 

17L00 

Total  cost  of  two  cisterns 288.80 

Coal  bin,— A  bin  for  storing  coal  was  built  about  200  feet  above  the  lock  entranoe; 
a  derrick  was  erected  for  handling  coal,  timbers,  etc.,  and  a  landing  dredged  for 
handling  barges,  flats,  etc. 

The  highest  water  occurred  February  27,  1897,  upper  gauge  reading  39.7  feet. 
Lowest  water  occurred  September  27, 1896,  upper  gauge  reading  6.7  feet,  fower  gauge 
6.1  feet. 

LOCK  KG.  2. 

Xooib.— New  stone  miter  sill :  43.7  cubic  yards  of  stone  was  cut  at  site  of  Look  No. 
7,  and  transported  to  Lock  No.  2,  for  constructing  new  stone  unper  miter  sill;  a 
double  cofferdam  was  built  in  the  upper  entrance ;  the  old  wooden  miter  sill  was 
torn  out  and  the  new  stone  miter  sill  was  completed  at  the  following  cost: 

Materials : 

60  cubic  yards  stone,  at  $5.50 $330.00 

1,470  pounds  iron,  at  $2.35  per  owt 34.64 

100  pounds  sulphur,  at  4^  cents  per  pound 4.50 

940  feet  B.  M.  pine  lumber 36.60 

6,496  feet  B.  M.  lumber 77.96 

26  barrels  Portland  cement,  at  $2.67 69.42 

2  barrels  salt,  at  $1.65 a  30 

5  cubic  yards  sand,  at  25  cents 1.25 

667.66 
Labor: 

Payrolls 1,076.93 

ToUl  actual  cost 1,634.49 

Incidental  expense  due  to  high  water 331.33 


Total  cost,  not  including  incidental  expenses 
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Amount  of  stone  laid,  43.07  onbie  yards;  average  actual  cost,  $37.88  per  oobic 
yard;  average  cost,  not  including  incidental  expense  dae  to  high  water,  $30.19  per 
en  bio  yard. 

River  was  closed  for  navigation  f^om  November  25,  1896,  to  December  20,  1896. 
The  cofferdam  was  flooded  almost  continnously  from  November  26  to  December  16, 
1896.    The  actnal  work  required  about  seven  days. 

Lower  abutment  crib. — The  lower  abutment  crib  was  commenced  May  25, 1897,  and 
was  completed,  with  the  exception  of  riprap  filling,  June  19, 1897.  It  is  138  feet 
long,  with  a  return  wing  to  bank  152  feet  long;  21  xeet  4  inches  high;  16  feet  wide 
on  Sie  bottom,  and  14  feet  wide  on  top. 

The  following  is  the  cost  of  its  constmction: 

Cost  of  lower  abutment  crib : 
Materials— 

93,701  feet  B.  M.  timber,  at  $16.50 $1,546.07 

6, 646  pounds  spikes,  at  $1.95  per  cwt 129.59 

Paints,  oils,  etc 9.77 

Labor — 

Pay  rolls,  May  and  June,  1897 635.61 

Total 2,321.04 

Average  cost  of  timber  laid,  without  ballast,  $24,664  per  thousand. 

Highest  water  occurred  February  25, 1897,  the  upper  gauge  reading  38  feet.  Low- 
est water  occurred  September  27, 1896,  upper  gauge  reading  7.5  feet,  lower  gauge  4.7 
feet. 

IX>CK  NO.  3. 

Dam, — Removed  thirty-nine  pieces  of  old  and  defective  sheeting  from  dam  and 
replaced  them  with  new  oak  sheeting. 

Repaired  end  of  upper  land  crib ;  made  traveler  for  signal  lights ;  repaired  and 
painted  skiffs ;  repaired  roof  of  lock  house. 

Abutment  cribs. — The  lower  and  upper  abutment  cribs  were  torn  down  and  were 
rebuilt  at  the  following  cost;  they  are  completed  with  the  exception  of  the  riprap 
filling: 

Cost  of  orib  above  abutment: 
Materials— 

9,690  feet  B.M.  timber,  at  $12  per  thousand $116.28 

19,716  feet  B.M.  timber,  at  $16.50  per  thousand 325. 31 

Spikes 60.00 

50L59 

Labor — 

Payrolls 625.43 

Cost  of  crib  above  abutment 1,127.02 

Cost  of  crib  below  abutment,  including  two  breakwater  cribs: 
Materials— 

82,680  feet  B.  M.  timber,  at  $12  per  thousand 992. 16 

184,131  feet  B.M.  timber,  at  $16.50  per  thousand 3,038. 16 

Spikes 283.10 

4,313.42 

Labor — 

Payrolls 1,784.57 

Cost  of  crib  below  abutment 6,097.99 

Summary : 

Cost  of  upper  crib 1,127.02 

Cost  of  lower  crib 6,097.99 

Total  cost  of  two  cribs 7,225.01 

Average  price  of  timber  laid  in  upper  crib,  $38.33  per  thousand;  average  price  of 
timber  laid  in  lower  crib,  $22.85  per  thousand. 

Highest  water  occurred  February  28,  1897,  the  upper  gause  reading  39.7  feet. 
Lowest  water  occurred  November  14, 1896,  upper  gauge  readSng  7.3  feet,  lower  gauge, 
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LOCK  NO.  4. 

Dam. — Removed  fifty-seven  pieces  of  old  and  defective  Bheeting  from  dam  and 
replaced  them  with  new  oak  sheeting. 

Lower  river  crift.— Removed  from  lower  river  crib  180  cnbic  yards  of  stone  and  50 
cnbic  yards  of  earth;  tore  oat  4,776  linear  feet  of  old  timber  and  rebuilt  crib,  asin^ 
in  its  construction  84,570  feet  B.  M.  timber:  quarried  1,700  cubic  yards  of  riprap 
and  placed  in  crib  as  ballast,  1,922  cable  yaras  being  required  to  fill  it.  The  folio 'w- 
iug  are  the  dimensions  of  the  lower  river  crib : 

Length  of  crib,  120  feet;  width  of  crib  on  bottom,  14  feet;  on  top,  12  feet;  heig^lit 
of  crib,  lower  end,  34  feet;  upper  end,  31  feet;  batter  of  crib,  1  inch  to  1  foot,  oat- 
side,  inside  plumb. 

Extension  to  upper  land  crib, — Drove  sixty-one  piles  for  foundation  of  orib,  and  laid. 
in  crib  50,906  feet  of  timber.  The  dimensions  of  the  extension  to  npper  land  crib 
are  as  follows : 

Length  of  orib,  262  feet;  width  of  crib,  top  and  bottom,  12  feet;  height  of  crib,  9 
feet  6  inches.    These  tie  cribs  were  built  32,  24,  and  16  feet  long,  respectively. 

The  lower  river  crib  and  the  extension  to  the  upper  laud  crib  were  complet-ed  at 
the  following  cost : 

Materials : 

135,476  feet  B.  M.  timber,  at  $16.50 $2,235.35 

Spikes 221.  10 

Paints,  oils,  etc 132.  31 

2,588.76 
Labor : 

Payroll 3,236.65 

Total  co«t  of  the  two  cribs 5,825.  41 

Summary. — Amount  of  timber  in  lower  rivc^r  crib,. 84,570  feet  B.  M. ;  average  cost, 
$43  per  thousand.  Amount  of  limber  in  extension  to  upper  land  crib,  50,906  feet 
B.  M.;  average  cost,  $43  per  thousand.  This  cost  includes  rock  filling  and  tearing 
out  old  struc cures. 

Lock, — The  lock  walls  were  repaired  by  cutting  out  sixty  old  defective  stones  and 
replacing  with  new  stones,  at  the  following  cost: 
Labor: 

Payroll  for  cutting  new  stone $273.09 

Pay  roll  for  cutting  out  defective  stones  and  setting  new  plugs  in  posi- 
tion in  walls 487.47 

Total  cost 760.56 

Average  cost  of  cutting  7.33  cubic  yards  of  stone,  $37,257  per  cubic  yard.  Average 
cost  of  cutting  out  defective  stones,  cutting  new  stone  and  idacing  same  in  position, 
$103,759  per  cubic  yard. 

Highest  water  occurred  February  24, 1897,  npper  gauge  reading  32.2  feet.  Lowest 
water  occurred  October  31, 1896,  npper  gange  reading  6.4  feet,  lower  gauge  5  feet. 

LOCK  NO.  5. 

Dam, — One  hundred  and  twenty-seven  pieces  of  old  and  defective  sheeting  were 
removed  from  the  dam  and  replaced  with  new  oak  sheeting,  and  the  leaks  in  the 
dam  have  been  successfully  stopped  by  backing  it  with  3,024  cubic  yards  of  riprap, 
at  a  cost  of  $3,126.50.  or  $1.03^  per  cubic  yard. 

A  stone  wall  that  had  been  washed  out  by  the  high  water  wa«  rebailt;  the  wall 
is  86  feet  long,  3  feet  wide,  and  6  feet  high ;  the  roof  of  the  lock  house  was  repaired. 

Highest  water  occurred  February  24, 1897,  the  upper  gauge  reading  33  feet.  Lowest 
water  occurred  September  16,  1896,  upper  gauge  reading  8.6  feet,  lower  gange  4.3 
feet. 

LOCK  NO.  6. 

Pointed  1161  square  yards  of  slope  wall  with  cement  to  keep  out  vegetation; 
graded  and  sodded  and  set  out  shade  trees  on  bank  above  sloi)e  wall ;  pointed  flag- 
ging behind  land  wall;  repaired  washouts  which  occurred  on  account  of  high  water 
m  slope  fill  and  roadway;  replaced  two  defective  pieces  of  timber  in  upper  land 
crib. 

Highest  water  occurred  February  27, 1897,  upper  gange  reading  30.5  feet.  Lowest 
water  occurred  September  26, 1896,  upper  gauge  reading  9.3  feet,  lower  gauge  3.7 
feet. 
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DUMP  SCOWS. 

Two  dnmp  scows  were  completed  and  laiiDched  November  14  and  16, 1896.  These 
scows  are  70  feet  long,  17  feet  wide  on  deck,  15  feet  wide  on  bottom,  and  have  eight 
side  dump  pockets  each.  The  scows  draw,  empty,  22  inches,  and  each  holds  85 
cubic  yards  of  dredged  material.    They  were  completed  at  the  following  cost: 

Superintendence $51.00 

Blacksmithing $170.50 

Carpentry  work,  painting,  etc 2,076.79 

Calking 358.38 

2,605.67 

Lumber,  46,292  feet  B.  M 1,005.81 

Oakum 82.00 

Hardware,  castings,  shaft,  etc 520.76 

Paint 28.75 

1,637.32 

Total  for  the  two  scows 4,293.99 

U.   S.  TOWBOAT  GKN.   O.  M.  POB. 

The  U.^.  towboat  Gen.  0.  M,  Poe  was  in  active  service  until  February  17,  1897, 
when  she  went  into  ordinary  at  Carrollton,  Ky.  She  was  again  put  into  commission 
May  18,  1897.  She  has  run  a  total  of  6,047  miles,  removed  39  snags,  and  towed  282 
barges,  dredges,  derrick  boats,  and  scows  a  total  distance  of  2,697  miles.  She  has 
been  of  utmost  service  at  work  at  the  several  locks  and  dams  in  towing  loaded  and 
empty  barges  and  handling  dredges  and  scows  and  assisting  at  various  works  of 
repairs.  She  has  assisted  in  building  cofferdam,  in  removing  gates  and  putting  in 
new  stone  miter  sill  at  Lock  No.  2 ;  loaded  timbers  on  barges  at  Frankfort,  and 
towed  same  to  Locks  Nos.  7, 2,  and  3,  for  new  crib  work;  assisted  in  removing  lower 
river  crib  at  Lock  No  4;  and  in  tearing  down  and  rebuilding  guide  cribs  at  Lock 
No.  1 ;  loaded  846  cubic  yards  of  riprap  on  barges  at  Sparke's  quarry  and  towed  and 
unloaded  same  in  cribs  at  Lock  No.  3;  loaded  176  cubic  yards  of  riprap  at  quarry 
and  towed  same  to  Lock  No.  4,  and  unloaded  it  in  the  cribs ;  loaded  346  cubic  yards 
at  Sparke's  quarry  and  towed  same  to  Lock  No.  2;  assisted  in  general  work  at  Lock 
No.  7,  in  pumping  out  cofferdam,  putting  up  and  dismantling  derricks^  unloading 
sand,  cement,  etc. 

n.  8.   DREDOR  NO.  1. 

The  U.  S.  dredge  No.  1  was  in  active  service  until  February  16, 1897,  when  she  went 
into  ordinary  at  Frankfort,  Ky.  She  was  towed  to  Louisville,  Ky.,  April  5, 1897,  by 
the  U.  S.  snag  boat  Wm.  Preston  Dixon f  in  order  to  make  necessary  repairs  to  her  hull 
and  machinery,  and  was  again  placed  in  commission  June  29,  1897,  when  she  was 
towed  to  Lock  No.  7,  Kentucky  River,  June  29,  1897,  by  the  U.  S.  towboat  Gen.  O.  M, 
Poe,  She  has  dredged  5,335  cubic  yards  of  materials  for  foundation  of  dam,  3,910 
cnbic  yards  of  sana  for  masonry  work,  and  280  cubic  yards  of  sand  and  gravel  for 
repairing  cofferdam  at  Lock  No.  7;  dredged  2,590  cubic  yards  of  material  for 
foundation  of  crib  below  abutment,  and  2,710  cubic  yards  for  foundation  of  crib 
above  abutment  at  Lock  No.  3 ;  dredged  380  cubic  yards  from  lock  entrances  at  Lock 
No.  3;  assisted  in  the  construction  of  two  dump  scows  and  in  quarrying  846  cubic 
yards  of  riprap  at  Sparke's  qnarry  for  filling  cribs :  assisted  in  rebuilding  the  abnt- 
ment  cribs  at  Lock  No.  3;  overhauled  and  repairea  hull  and  machinery  of  dredge; 
watched  and  cared  for  dredge  and  Government  plant. 

U.  8.  DRKDGB  NO.  2. 

The  U.  S.  dredge  No.  2  was  in  active  service  until  February  10,  1897,  when  she 
went  into  ordinary  at  Frankfort,  Ky,,  and  was  again  put  into  commission  April  22, 
1897.  She  has  been  employed  mostly  in  dredging  lock  entrances  and  assisting  in 
rebuilding  crib  works  at  the  various  locks.  The  following  amounts  of  material  have 
been  dredged  from  the  lock  entrances  and  pits : 

Cubic  yards. 

Lock  No.  1 1,190 

Lock  No.  2 1,300 

Lock  No.  3 2,200 


Cable  yards. 

LockNo.4 1,363 

Lock  No.  5 3,005 

Lock  No.  6 4,690 

Dredged  1,410  cnbic  yards  of  material  for  foundation  of  extension  of  the  upper 
land  crib  at  I^ock  No.  4,  and  assisted  in  building  the  extension  and  in  rebuilding  the 

dredged  925  cubic  yards  of  sand  and  gravel  for 

Digitized  by  ^OOQIC 


2524   REPORT  OF  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARM7. 

foHDdatlon  of  dam  at  Lock  No.  7;  aasistod  in  rebnilding  triangular  pier  at  Look  No. 
1 ;  aMifitod  in  building  cofFerdam  at  Lock  No.  2,  and  in  tearing  ont  old  wooden  miter 
sill;  removed  cofferdam  when  repairs  were  completed;  assisted  in  quarry-ing  riprap 
at  Sparke's  qnarry  for  crib  fillino^;  overhauled  and  repaired  machinery  of  dred^; 
watched  and  cared  for  dredge  and  other  Government  property ;  aasisted  in  Btorin^ 
Government  plant  at  Lock  No.  7. 

C.  B.  DRRRICK  BOAT  NO.  1. 

The  U.  8.  derrick  boat  No.  1  was  in  active  service  until  February  16, 1997,  when  she 
was  placed  in  ordinary  at  Frankfort,  Ky.,  and  was  again  put  into  commission  May 
24,  lo97.  She  removed  from  cofferdam  at  Lock  No.  7  635  cubic  yards  of  stone  and. 
earthy  4,332  cubic  yards  of  deposit  made  by  overflowing  of  cofferdam,  5,002  cubic 
Tarda  of  earth,  and  326  cubic  yards  of  Htone;  stacked  3^,764  feet  B.  M.,of  timber: 
handled  stone,  timbers,  cement,  sand,  etc.,  at  Lock  No.  7;  dredged  for  foundation  ox 
abutment  cribs  at  Lock  No.  3,  and  asnisted  in  conRtructing  cribs;  removed  drift  from 
the  entrance  at  Locks  3  and  4;  assisted  in  building  cofferdam  at  Lock  No.  2  and  in 
laying  new  stone  upper  miter  sill;  assisted  in  quarrying  riprap  for  filling  criba  ftt 
Sparke's  quarry;  assisted  in  building  triangular  guide  pier  at  Look  No.  1. 

U.   8.  DERRICK  BOAT  NO.  2. 

The  U.  8.  derrick  boat  No.  2  was  in  active  service  until  February  16, 1897,  when  she 
was  placed  in  ordinary  at  Frankfort,  Ky.,  and  was  again  put  in  commisaion  June  1, 
1897.  She  was  employed  at  Lock  No.  7,  and  removed  from  cofferdam  for  foundation 
of  lock  walls  440  cubic  yards  of  stone  and  earth,  3,531  cubic  yards  of  deposit,  3,922 
cubic  yards  of  earth,  and  243  cubic  yards  of  stone;  stacked  36,869  feet  B.  M.,  of  orib 
timbers:  handled  sand  and  cement  for  masonry  work ;  assisted  in  tearing  out  old 
lower  river  crib  at  Lock  No. 4  and  assisted  in  rebuilding  same;  assisted  in  bnildine 
extension  to  upper  land  crib  and  filling  same  with  riprap;  handled  timber  and 
aasisted  in  rebuilding  abutment  cribs  at  Lock  No.  3  and  partly  filled  same  with 
riprap;  assisted  in  quarrying  riprap  at  Sparke's  quarry  for  filling  cribs. 

Respectfully  submitted, 

Wm.  W.  Harts, 
Fir$i  JAeuienant,  Corpa  of  EngineerB. 


Mi^.  Jamks  F.  Gregory, 

C<>rp$  of  Engineeri. 


Detailed  eiatemeni  of  expenses  incurred  in  preserving  and  maintaining  narigation  on  that 
portion  of  the  Kentucky  River,  Kentucky,  improved  by  looks  and  dams  daring  the  fiscal 
year  ending  June  SO,  1897. 


Month. 


SaUries. 


1896. 

Jnly 

August 

September . . 

October 

Xoveinber  . . 
December... 

1807. 

January  — 
February... 

Msroh 

April 

May 

June 

Total. 


Look  No.  1. 


$115.00 
1SS.00 
183.33 
00.34 
185.16 
113.84 


140.00 
165.00 
172.50 
147.50 
120.00 
180.50 


1,736.67 


Labor 
and  ma- 
terial 


Current 
and  con- 
tingent 
expensee 


$44.08 
172.34 
2,929.68 
5, 597. 15 
705.05 
274.93 


64.01 

.00 

9.75 

34.03 
.00 

28.07 


9,849.09 


$0.00 
1.10 

10.39 

8.09 

6.62 

.86 


12.13 

1.78 

8.24 

.00 

1.79 

10.88 


56.80 


TotaL 


$150. 08 

338.44 

3, 073. 40 

5, 704.  58 

896.83 

888.62 


206.14 
166.76 
185.49 
181.53 
121. 79 
219. 40 


Look  No.  2. 


Salaries. 


$115.00 
165.00 
133. 33 
115.84 
201.66 
113.84 


140.00 
165!  00 
172.50 
147. 50 
120.00 
180.50 


11,642.06  I  1,760.67 


Labor 
and  ma 
teriaL 


Current 
and  con- 
tingent 
ezpenaea. 


$0.00 
40.00 
.00 
332. 30 
245.79 
899.88 


2,677.09 

80.75 

17.25 

.00 

.00 

579. 73 


4,222.79 


$0.00 

1.10 

.00 

6.88 

22.29 
8.84 


14.28 
1.78 
3.20 
.20 
1.79 
2.64 


57.98 


Total. 


$115.00 
206.10 
133. 33 
455.02 
469.74 
517.06 


2,781.37 
197.51 
192.96 
147.70 
121.79 
762.87 


6,050.44 
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Detailed  ttaiemeni  ofesepeMe$  incurred  in  preserving  and  maintaining  navigation  an  (hat 
portion  of  the  Kentucky  Biver,  Kentucky ,  etc, — Continaed. 


Month. 


Honth. 


Hontli. 


1896. 

July 

Aagnst 

September.. 

October 

Korember.. 
December... 

1887. 

Juaiury .... 
Febroaiy... 
March 

^.::::::: 

June 

Total. 


Lock  Ko.  8. 


Salaries. 


$115. 00 
165.00 
133.33 
115.83 
201.87 
113.83 


]40.00 
165. 00 
172. 49 
147.50 
120.  UO 
180. 60 


1, 769. 65 


Labor 
andma- 
teriaL 


Current 
and  con- 
tingent 
expenses. 


$3.00 
495.61 
52.60 
.00 
865.35 
1,842.64 


6,068.68 

.00 

877.05 

.00 

46.02 

17.11 


7,765.01 


$0.00 
1.10 
.00 

10.33 
6.61 
5.00 


9.90 
1.77 
8.20 
.00 
1.78 
2.63 


42.32 


Total 


$118.00 
661.71 
185.93 
126.16 
563.63 
1, 460. 97 


5,216.53 
166.77 
552.74 
147.50 
166.80 
200.24 


9, 566. 98 


Lock  No.  4. 


Salaries. 


$115.00 
165.00 
133.33 
115.83 
198.34 
63.88 


90.00 
165.00 
172.49 
147.50 

86.67 
148.83 


1,591.32 


Labor 
and  ma- 
terial. 


Current 

and  con- 

tin^ent 

expenses. 


$1.00 
2,250.60 

178. 78 
1,236.80 
1.277.32 

718.20 


87.47 
21.45 
35.41 
74.82 
83.17 
91.04 


6,050.10 


$0.00 

1.10 

.00 

10.88 

10.12 

.00 


5.81 
2.55 
3.67 
.00 
1.78 
2.63 


37.49 


1896. 

July 

Anffnst 

September.. 

October 

November.. 
December... 

1887. 

January  — 
February... 

March 

April 

M»y 

June 

Total. 


Lock  No.  5. 


Salaries. 


$115. 00 
165.00 
13:^.  84 
115.83 
291.67 
113.33 


140.00 
166.00 
172. 51 
147.50 
120.00 
180.60 


1,769.68 


Labor 
and  ma- 
terial. 


Current 
and  con- 
tingent 
expenses. 


$18.00 

61.79 

1,090.90 

148.50 

188.21 

2.00 


1.00 

2.70 

8.27 

.00 

.00 

62.37 


$0.00 

LIO 

.00 

6.88 

6.61 

.00 


6.31 
1.77 
3.20 
.00 
1.78 
2.68 


1, 592. 74  I        29. 28 


Total. 


$183.00 
227. 89 
1,233.24 
271.21 
396.49 
115.33 


146. 81 
169.47 
183.08 
147.50 
121.78 
245  50 


Lock  No.  6. 


Salaries. 


$115.00 
165.00 
133. 34 
100.83 
155.00 
118.83 


140.00 
165.00 
172.51 
147.50 
120. 00 
180. 50 


3,391.70  I  1,708.01 


Labor 
and  ma- 
terial. 


Current 
and  con- 
tingent 
expenses. 


$5.70 
60.96 

5.55 
48.15 
81.20 

8.30 


6.76 
104.45 
20.43 
14.05 

4.15 
67.70 


412.38 


$0.00 
2.20 

.00 
8.68 
8.62 

.46 


6.81 
1.77 
8.20 
.00 
1.78 
2.63 


34.64 


TotaL 


$116.00 
2,416.70 

807.06 
1,861.96 
1,485.78 

78L68 


182.78 
179.00 
211.67 
222.32 
171.62 
242.60 


7,678.91 


Total. 


$120.70 
228. 16 
138.89 
157.56 
244.82 
117.06 


152.06 
271.22 
196.14 
161.55 
125.93 
240.83 


2,154.93 


1896. 

July 

August .... 
September  . 
October.... 
November.. 
December.. 

1897. 

January.... 
February... 

March 

April 

Uiy 

June 

Total. 


U.  S.  steamer  General  O.  M.  Foe. 


Salaries 
and 
labor. 


$002.89 
886.83 
878.66 
872.84 
945.71 
909.00 


864.83 
1, 128. 24 
654.82 
658.66 
604.88 
815.08 


9,92L94 


Repairs. 


$0.00 

62.25 

6.00 

.00 

475.40 

60.81 


.00 
.00 

864.95 

10.14 

.00 

263.76 


Subsist- 
ence. 


$0.00 
691.81 
191.42 
.00 
634.70 
646.79 


326.67 
.00 
284.62 
60.44 
108.35 
189.09 


1,213.30  3,042.69 


Sup- 
plies. 


$0.00 

225.80 

55.97 

.00 

1,229.06 

232.93 


140. 82 

7.71 

227.61 

37.55 

.00 

572.96 


Total. 


$902.89 
1, 866. 19 
1, 132. 05 
872.84 
3, 184. 87 
1, 839. 68 


1, 332. 22 
1,135.05 
1,421.40 
675.79 
713. 23 
1,830.88 


2,729.91  16,907.84 


IT.  &  dredge  No.  L 


Salaries 

and 
labor. 


$0.00 

.00 

.00 

.00 

447.50 

436.00 


492.94 
526.60 
248.33 
132.50 
132.50 
221.59 


Re- 
pairs. 


$0.00 
28.25 
.00 
.00 
.00 
.00 


28.84 

.00 

.00 

.00 

9.70 

247.59 


2,687.86 


814.38 


Sup- 
plies. 


$0.00 
.00 
.00 
.00 
.00 
.00 


.00 

.00 

6.00 

28.68 

2.20 

159.10 


180.96 


Total. 


$0.00 

28.26 

.00 

.00 

447.60 

436.00 


621.78 
626.60 
253.83 
156.18 
144.40 
628.28 


8,142.22 
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Detailed  9iaiemeut  of  eipentn  inemrred  in  praerrimg  amd  .. 
portion  of  ike  Kenimcky  Rizfr^  Kentucky,  etc. 


laim'ainimy  Bcri^MliMi  am  thmS 

ontznaed. 


Kimtli. 


UD8. 


July 

Ang^nst 

SitptPinlier 

Otobcr 

NoveiiilKT 

I>ecemb«r 


1897. 


U.S.dnd^eKo.lL 


r.  S.  <kTTi^k  boat  Sou  1. 


SaUiie* 
and        Rtftun,  Sappliea.     TouL 
Ubur. 


Salaries  I 

acil        Repain.  Sapplie*.     ToteL. 


4.>:.  no 

44- '..V) 

904.  :a 

467.50 


Jannarj 41J».00  ■ 

Febmary 47?.'/) 

March 2'r.'i) 

April l.J  .">» 

May '  L'7'.4«i 

June A*i»i.j1 


$0.00 

.•■*> 

32. 6  J 

.00 


.00 

.OiJ 

lo.'JU 


$0.00 


».J4  . 


.00 
127.  K7 

26. 65 


UUir. 

$«4i»  00 
4>.    '••> 

$0  00 

.00 

$0  00 

24- OO 

$0.00 
.00 

$OLoe 

2A.OO 

476.  15 


418.00 

473.  .1*i 
3%4.'»7 

3/ii  74 


.00 
.00 


«7.«2 

7:.  to 
64. '-^ 
4'.'«i 
4^  '-• 


LOO 


100.04 


.00 


.0' 


.00  : 
1L9J ; 


.00  > 
.00  i 
.00 
.00 
22.09  ' 


.oo 

IS.  97 


107.  OS 
7S.00 
04.00 
45.00 

07.69 
122.  CT 


Total 5.  uoj.'-.C 


tH).tf2         5:;3.61      5.704.29         ,aj.&i         125  04         126.03  681.59 


U.  S.  derrick  b«al  X«».  2. 


Montha. 


aSi^iabJr.      ^^I**^™-       Soppliea.       T©t*L 


1896. 

July 

Aaf(nfit 

S^-ptenilMT - , 

Ortolwr ' 

No%ein!ier 

December 


January  . . 
F«brn;iry . 
March.... 
April 

M»y 

June 


Total. 


1897. 


$0.00 
.00 
.00 
.00 
.00 
.00 


.00 
142.50 
64.  OU 
45.  0<> 
45.  W 
45.00 


341.50 


$0.00 
.00 
.00 
.00 
.00 
.00 


.00 

.0-) 
9.00 
.00 
.00 
.00 


9.00  , 


$0.00 
.00  I 
.00  ■ 
.00  ' 
.00 
.00 


.00 

.00 

8.76 

.00 

8.15 

24.68 


4L58  I 


$0.00 
.00 
.GO 
.00 
.00 


.00 
142.50 
81.76 
45.00 
53.15 
00.67 


392.08 


ConntnictinK  dump  seown 

WaU-hlug  GuvemiBeut  proi)©rty,  licaltyville,  Ky. 


$4,293.00 
45.00 


SUMMARY. 


Kentaelcy  River: 

Lock' No.  1 

Li>ck  No. 2.-.. 
L<Mk  No.3  ..-, 
LiM-k  No. 4  ..., 
I>ock  No, 5  ..., 
I»<k  No. 6 


$11,642.06 
6.  O.'M).  44 
9,  :>W.  98 
7.078.91 
3,  :'.91.  70 
2,  154.93 


U.  8.  atcamer  Om.  O.  2t.  J'oe 16, 907. 84 


U.  S.  dredge  No.  1 

U.  S.dredfio  No.  2 

U.S.  derrick  boat  Xo.  1 

U.  S.  di»rriok  boat  No.  2 

Const nu'tjiig  (lump  rcowii  . 
Watching,  Beiitty  ville,  Ky  . 


$3,142.22 

5,704.29 

681.50 

392.08 

4.293.90 

45.00 


Total 71,552.08 


Kentucky  River j  Kentucky ^  leaeeefor  year  ending  June  30,  tS97. 


Locatioo. 

Lesnee. 

Dated. 

Ezpiret, 

Lock  No.  4 

Kentucky  River  Mills 

July  10, 1878 

Julyl0,l»77. 

The  lease  was  made  by  the  CommoD wealth  of  Kentucky. 
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Collectiom  for  Kentucky  Biver,  Kentucky,  for  year  ending  June  SO,  1897. 


L«88ee. 

Subjeot. 

Amonnt 
ooUected. 

Kentacky  River  Mills 

I#uid  ftnd  water  powmr................ 

$180 

Commercial  itatUtia  of  Kentucky  River ,  Kentucky,  forfiecal  years  ending  June  SO,  189(h 
1897  (improved  and  unimproved  portione). 


Artidee. 

1890. 

1891. 

1892. 

1893. 

1894. 

1886. 

1896. 

1887. 

Beer 

Tant. 

Tons. 

Tont. 

345 

130 

203,224 

200 

736 

1,445 

10,219 

6,233 

6.488 

4.202 

2.506 

Ton». 

325 

771 

177,083 

1.116 

880 

725 

12,094 

5,120 

6,671 

493 

2,071 

Ton*. 

193 

1,394 

108.169 

1.919 

670 

Tone, 
52 

156 
49.912 

833 

Tont. 
38 
87 

84,811 
418 

Tom. 
50 

lirick.    

139 

Coal 

89,662 

89,752 

28,439 

Comont 

1,445 

(JoOD6m«'0  ......... 

Cross-ties 

;;::::;;::::::::: 

Grain 

6.991 
1,503 
4,407 
1,903 
2,350 

14,279 

1,744 

500 

712 

3,065 

7.859 
6,407 
2,273 
175 
2,288 

4,344 
1.719 
2,620 

3,142 
1,678 
2,183 

2,727 

Flour 

1,473 

Hay 

989 

,  "J --.. 

Iron        ........... 

Live  stock 

838 

1,217 

450 

198,514 

1,667 

9,799 
1,129 
8,000 
4.638 
4,533 
2,082 

1,047 

Lime       .... 

453 

Log» 

158,903 
10, 670 

19,554 

909 
4,682 
2,783 
4,142 
1,995 

224,844 
15,256 

21,739 
1,602 
8.761 
5,636 
4,306 
2,023 

72,749 
13,336 

60.618 
9,025 
21,831 
11.199 
4,098 
3,172 

63,197 
13,084 

28,156 
4,276 
3.131 
5,808 
8,263 
8,176 

68,866 

206,342 

8,170 

13,810 
654 

"'■'4,*468* 
5,059 
2,841 

256,653 

Lumber 

1.683 

Mercbandise,  mis- 

oellaneous 

Salt 

25,744 
8,828 
8,078 

11,667 
3,TJ2 
3.055 

Timber 

1,000 

Tobacco 

5,315 

Whisky 

3,927 

PasseDgers 

1,976 

Total 

810,854 

889,219 

431.846 

830,440 

250,817 

296.318 

269,886 

817,727 

Lieti 

}f  8tem-u 

fheel  boat 

•  plying  < 

m  the  Ke 

ntuoky  R 

\ver,  Ken 

tucky. 

Name  of  boat. 

Charactelr. 

Length. 

Breadth. 

Depth. 

Tonnage. 

e«n.O.M  Poe , 

U 

U 
Pi 

.  S.  towboi 
.  S.  snag  Im 
fccket 

It 

FeeU 
127 
124.9 
161 
124.8 
121 
136 

98 

94 

92.6 

81 

56 

03 

53 

60 

47.9 

33 

85 

76 
112 

85 

97 
116 
117 
100 

45 

25 

51 

30 

23 
(ft) 
(6) 

Feet. 
30 
32 
28.6 
31 
28 
21 
22 
16 

18.1 
15.7 
13.8 
21 
10 
18 

9.3 

6.6 
10 

22.8 
23.6 
11 
18 
18 

18.3 
18 

8.6 

6 
10 

7 

6 
(f) 

Feet. 
5 
5 
4.4 

5.8 

4 

4.6 

3.4 

8 

3.4 

2.7 

2.5 

3.6 

4 

2.6 

8.9 

3.6 

8 

8.4 

4 

7 

3 

4.2 

4.3 

3.6 

4 

2.6 

3 

8.5 

2 
(») 
(b) 

800 

Wm.  Preston  Dixon 

1. ...... ... 

»at 

200 

P  D  Stasg 

282.14 

John  Barrett     1 '. 

.lo 

187.23 

do 

139.03 

BnniHidcs     ..   .......    .............. 

do 

92.11 

do 

95.96 

Little^iidv 

clo 

89  34 

F  J  O'Connell 

{to 

57. 62 

C.  0 

do 

19.44 

Buieka       ............  ....  ........ 

do 

45.60 

Anuett  .  ........................... 

do 

92.11 

Ghent  a 

do 

4.85 

Jim  Montiromerv .................... 

do 

28.85 

Kalista 

do 

9.06 

Tom  Koss « 

do 

9.72 

Shawnee       --. 

do 

6.65 

Chamnion  No.  2 

.  ..  ..do  .         .      

62.16 

Al  Martin 

T 

owboat... 



96.68 

Andy              

«lo 

45.40 

Troubadour 

do 

61.37 

Sawyer                             ............. 

Sf 

iwboat... 

70.00 

D  1)  Baker 

do 

70.88 

Rover 

do 

65.00 

Dixie  a 

p 

leasure  boi 
-Ho 

It 

8.72 

Emily 

1.50 

Oldmk 

do 

4 

Gnnther                 

do 

4.50 

Saratoga .... 

do 

8.70 

Ramonia           ■«                  ■     ...... 

do 

ib) 
<b) 

Juanita              ..^.  ..  .  ».,-,--r 

do 

a  Screw 

propell 

or. 

*r 

ruknown. 
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pnAh  ly#at  ar.«1  r*^  s.a7- jarji^r .    T^^  <iijirir.ccr**ct'»  «»^  A? 

For  d#rta».*  of  th^  ▼'?»:  ^'-*-  #*ir- z  :i.e  ra^-m  l-i^al  year  a£re:^&>o  is 
iuriuA  to  tue  report  o€  Mr.  B.  F.  la  >=^4w  ^mk.sCazi  ecgia^eer^heifitk. 

JmJf  J,  l>f<  ^Utujt  mTjtn:>^.dM iX.flM.7B 
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^•If  I,  l>!r/7^  )iaUA«e  vft^p^>!M 738173 


is  m^r-i  fit  tK*t  f:*'t  *^  ^fT^  ♦*'/.  7  «xp«%''4>»i  !•  ±^€^1  rear  »i  nc -I'r*^  ''X  l^9f      1,  500L  < 
y,nhti..%U'A  ifi  f.//f.    .  .*;.<^  w.tb  r*'^-  r-m^:  *:*  *>f  m^;^::^  -of  r.T«f  ac4 
[    h:^t\ftpt  *eU  /#/  l^/>  MoA  VCn  ^A*i  of  «cr.«ir7  c;  •  ;i  A<:t  of  Jaa«^  4,  liS/i. 


Jmmu,%mo rj.Tfio   jnij  13, iJw ti^soo 

M*r/^b  ;j,  J>?>?I 'Jj0<(f     An^«li*.  1<44 2,500 

AM/CMUt  :jJ>5H2 5.^X^1     JoM  3,  !;!!:«» 2,000 

JtilyT,,  IWM S.'Wi  

AttpinniT,,  ))^/J :i  7T/>  Total 27,750 

HttpUmlf^  yj,mff) 2,.VXl  , 


mmpour  or  mk,  b.  r.  thomas,  aasistaxt  kkgikkkr. 

UjffiTKD  States  Exgikkxk  Oraciy 

Louis€t,  Kf.y  Jmme  SO,  1S97. 
MA^lOHi  f  burff  till)  h'm(>r  to  forwurd  herewith  mj  report  upon  the  impTOvenientof 
ttm  Tiig  Kf/fk  of  Hljr  H»n^y  Hirer,  Weet  VirginU  and  Kentacky,  for  the  fisoal  yeur 
i^fMllifK  June  *M)f  IWrf. 

Tlfn  IfftprovefrieitUi  were  In  chAr^e  of  Fre<l  McHenry.  A  crew  was  started  oat  from 
ttie  ffimith  at  l^;tiisa  In  Ati^UNt  and  closed  the  work  on  October  30.  The  river  was 
wsll  olnaned  and  repaired  to  Liok  Bhoal,  about  64  miles  above  Looiaa,  work  being 
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doDO  at  Liek  Shoal,  LawsoDs,  raoath  of  Pond  Creek,  Williamson,  Turkey  Shoal, 
Sagar  Tree  Falls,  Bnffalo  Shoal,  Alley  Island,  Big  Creek  Shoal,  Mount  Sterling 
Shoal,  Pigeon  Shoal,  Long  Branch,  Marrowbone  Creek,  Jennies  C  eek  Shoal,  Silver 
Creek,  Crnms  Milldam,  Calf  Creek,  Whitt  Bar,  and  Lost  Creek.  The  river  waa 
placed  in  the  finest  condition  it  has  ever  been,  and,  ontside  of  ordinary  repairs, 
canaed  by  the  formation  of  new  sna^  and  the  effect  of  ice  on  the  walls  and  wing 
dams,  it  will  re<|nire  bnt  little  attention. 

The  oonstmotion  of  the  Norfolk  and  Weatern  Railroad  along  the  river  from  the 
month  of  Pigeon  to  the  head  renders  the  river  of  much  less  importance  for  steam* 
boat  navigation  than  formerly,  as  the  railroad  carries  the  bulk  of  freight.  Below 
Pigeon  the  river  is  still  the  only  means  of  transportation  for  a  distance  of  40  miles, 
ana  it  should  be  kept  in  good  navigable  condition. 

For  the  transportation  of  timber  rafts  the  whole  length  of  the  river  is  as  much 
used  as  ever.  With  an  annual  appropriation  of  $1,000  or  $1,500  the  river  can  be  kept 
in  splendid  condition  for  its  traffic. 

A  summary  of  the  work  done  shows  68  snags,  12  trees,  50  stumps,  998  cubic  yards 
solid  rock,  and  4,220  cubic  yards  loose  rock  removed. 

Respectfully  submitted. 

B.  F.  Thomas,  Aa^Utani  Engineer. 

Mij.  Jamxs  F.  Gregory, 

Cerpe  of  Engineers,  U.  S.  A, 


F  F  4. 

IMPROVEMENT  OF  LEVI8A  FORK  OP  BIG  SANDY  RIVER,  KENTUCKY. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1880, 
provides  for  removing  snags,  rocks,  overhanging  trees,  and  forming  low 
wing  dams  of  loose  stones  at  shoal  places,  to  concentrate  and  deepen 
the  water  at  those  places,  so  as  to  aid  light-draft  steamboat,  push- boat, 
and  raft}  navigation.  The  characteristics  of  the  stream  are  described 
in  the  following-named  Annual  Reports  of  the  Chief  of  Engineers :  1875, 
pages  756-769;  1876,  pages  140-146;  1884,  pages  1755-1766;  1887,  page 
1902;  1888,  pages  1795-1798;  1889,  pages  1990-1994,  and  1896,  pages 
2320-2321. 

For  details  of  the  work  done  during  the  past  fiscal  year  attention  is 
invited  to  the  report  of  Mr.  B.  F.  Thomas,  assistant  engineer,  herewith. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1896  (p.  2321), 
the  necessity  for  the  construction  of  a  dike,  to  cost  about  $10,000,  was 
mentioned;  its  necessity  was  more  fully  explained  on  page  2  '22  of  the 
same  report.  The  necessity  for  the  construction  of  the  dike  has  in- 
creased during  the  past  season,  one  steamboat  and  many  rafts  having 
been  destroyed  at  that  point  during  the  last  year. 

Money  statement, 

July  1. 1896,  balance  unexpended $1,107.12 

June  30, 1897,  amount  expended  during  fiscal  year 1,013.06 

July  1, 1897,  balance  unexpended 94.07 

{Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1899    11, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 


▲PPROPRIATIOirS. 


June  14, 1880 $2,500 

March  3, 1881 2,000 

August  2, 1882 6,000 

Julys,  1885 6,000 

Aucu8t5, 1886 3,750 

September  19, 1890 2,500 

ENa  97 159 


July  13, 1892 $2,500 

Augustl8,  1894 2,500 

June  3, 1896 1,000 

Total 26,750 
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report  of  mr.  b.  f.  thomas,  assistant  bnoinekr. 

United  States  Engineer  Office, 

Louiaa,  Ey.^  June  30, 1897. 

Major:  I  have  the  honor  to  submit  herewith  the  following  report  concerning  the 
improvement  of  Levisa  Fork  of  Big  Sandy  River,  during  the  fiscal  year  ending 
June  30,  1897: 

The  work  was  in  charge  of  Mr.  J.  C.  Butler,  master  of  the  steamer  FairplajL  and 
consisted  of  tbe  removal  of  snags,  trees,  and  other  obstructions  in  the  channel,  and 
the  cleaning  of  shoals,  cutting  of  overhanging  trees,  and  repair  of  wing  dams  and 
walls. 

The  amount  of  monev  available  was  not  sufficient  to  enter  upon  any  new  work  of 
improvement,  altiiough  several  places  could  be  greatly  benefited,  and  the  work 
done  was  in  the  nature  of  maintenance  rather  than  construction  or  improve- 
ment. Tbe  work  was  commenced  toward  the  last  of  August  and  closed  in  the  last 
of  October,  this  being  usually  the  best  low- water  season.  It  ext'Cnded  from  Louisa 
to  Huffman's  warehonse,  2  miles  above  Pikeville,  a  total  distance  of  nearly  90  miles. 
Work  was  done  at  Pikeville,  Long  Shoal,  Grimes  Shoal,  Mouth  of  Big  Mud,  Laynes 
Dam,  Prater  Shoal,  Mouth  of  Beaver,  Sugar  Loaf  Shoal,  Prestonbnrg,  Middle  Creek, 
Wireman  Shoal,  Johns  Creek,  Hells  Gate,  Paint  Shoal,  Buffalo  Shoal,  Greasy  Shoal, 
Ward  City,  Red  House  Bend,  White  House  Shoal,  Chestnut  Swirl,  Richardson, 
Georges  Creek,  Torchlight,  Dock  Millers,  Miller  Bend,  and  Three  Mile. 

In  addition  to  cleaning  the  shoals  and  repairing  the  walls  and  wing  dams  at  the 
foregoing  points,  123  snags,  113  trees,  and  48  stumps  were  removed  m>m  the  chan- 
nel, and  7  trees  were  topped.  The  quantity  of  solid  rock  blasted  out  was  357  cubic 
yards.  In  cleaning  the  shoals  and  other  work  of  like  character  5,126  cubic  yards  of 
loose  rock  was  taken  out,  about  $900  being  expended. 

In  m^  last  annual  report,  and  also  in  a  letter  of  May  1,  1896,  I  recommended  the 
expenditure  of  about  $10,000  at  Georges  Creek.  This  place  has  gotten  much  worse 
since  that  report,  and  the  steamer  Favi^rite  was  wrecked  there  during  the  past  winter, 
and  numbers  of  rafts  were  torn  up.  Unless  something  is  done  at  that  point  soon  it 
is  probable  that  it  will  become  the  head  of  steamboat  navigation,  although  there 
are  75  miles  of  navigable  river  above  it. 

The  recommendation  made  in  my  last  annual  report  that  $10,000  be  expended  there 
is  renewed.  The  recommendation  that  surveys  be  made  at  Middle  Creek  and  Buffalo 
Shoal  to  determine  the  nature  and  cost  of  works  required  to  secure  good  navigation, 
which  was  made  in  my  report  of  1896  is  also  renewed.  These  three  points,  Georges 
Creek,  Buffalo,  and  Middle  Creek,  should  all  be  improved  without  delay,  as  many 
of  the  improvements  along  the  river  are  rendered  practically  valueless  at  certain 
seasons  because  these  points  can  not  be  passed. 

Respectfully  submitted. 


M%|.  James  F.  Gregory, 

Ci)rj99  of  Engineers,  U,  8.  A, 


B.  F.  Thomas,  AeBietani  Engineer, 


FF  5. 

IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

The  original  project  for  the  improvement  of  this  stream,  from  its 
formation  by  the  junction  of  Levisa  and  Tug  forks,  at  Louisa,  Ky., 
down  to  its  mouth  in  the  Ohio,  at  Oatlettsburg,  Ky.,  a  distance  of  26 
miles  provided  for  open  river  navigation.  This  project  was  adopted  in 
1878.  In  1880  the  project  was  modified  so  as  to  provide  for  the  con- 
struction of  a  test  lock,  with  a  fixed  dam,  below  the  junction  of  the  two 
forks.  In  1891  the  project  was  changed  so  as  to  provide  for  the  con- 
struction of  a  movable  dam  instead  of  the  fixed  dam. 

The  projects  of  1878  and  1880  were  adopted  consequent  to  the  report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1876  (pp. 
766-769). 

Up  to  the  close  of  the  last  fiscal  year  the  lock  at  Louisa  had  been 
completed,  ready  to  receive  the  gates  and  their  operating  machinery, 

Digitized  by  i^OOQlC 


APPENDIX   P  P — REPORT  OP  MAJOR   GREGORY.  2531 

and  the  masonry  work  of  the  dam,  center  pier,  navigation  pass,  and 
weir  had  been  completed,  ready  to  receive  the  trestles  and  wooden 
needles. 

Daring  the  past  fiscal  year  the  lock  gates  were  constructed,  put  in 
place,  and  the  operating  machinery  purchased  and  placed,  and  the 
movable  ironwork  for  the  entire  dam  was  purchased  of  John  P.  Mc- 
Guire,  under  contract  dated  August  12, 1896,  and  put  in  place.  After 
some  difficulty  in  obtaining  the  wooden  needles  of  the  required  quality 
of  soundness,  general  perfection,  and  manufacture  they  were  finally 
purchased,  after  overhauling  the  timber  in  a  large  lumber  yard  in  Chi- 
cago.   The  lock  and  dam  were  opened  to  navigation  January  1, 1897. 

Under  date  of  February  11, 1896, 1  submitted  a  recommendation  pro- 
viding for  certain  changes  in  the  approved  plans  of  the  dam  (Annual 
Beport,  Chief  of  Engineers,  1896,  p.  2302).  The  report  of  the  Board  of 
Engineer  Officers  convened  to  report  on  the  proposed  changes  is  printed 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1890  (pp.  2302-2318), 
and  under  date  of  May  15, 1896,  the  Chief  of  Engineers  authorized  the 
use  of  sizes  of  iron  then  manufactured  and  the  change  in  form  of  tres- 
tles of  navigable  pass,  so  that  when  lying  down  the  trestles  would  lie 
fat  within  the  other.  The  question  of  raising  the  sill  of  the  navig<able 
pass  12  inches  was  directed  to  be  delayed  until  it  had  been  tried  at  its 
then  present  height,  and  the  use  of  needles  for  the  weir  of  the  dam  was 
deemed  advisable,  instead  of  wickets  of  the  form  used  on  the  weir  of 
the  dams  in  the  Great  Kanawha  Biver,  as  recommended  by  me. 

Under  date  of  January  27, 1897, 1  submitted  a  project  for  the  con- 
struction of  a  boom,  about  800  feet  long,  to  be  located  above  the  lock, 
with  which  to  control  and  hold  drift  coming  down  the  stream  in  times 
of  rises,  until  the  dam  could  be  lowered;  this  was  approved  March  24, 
1897.    The  boom  has  been  constructed  and  put  in  use. 

The  characteristics  of  this  stream  are  described  in  the  following- 
named  Annual  Eeports  of  the  Chief  of  Engineers :  1875,  pages  766-769; 
1876,  pages  140-146;  1884,  pages  1755-1756;  1887,  page  1902;  1889, 
pages  1990-1994;  1896,  pages  2300-2302,  and  the  various  causes  which 
led  to  the  construction  of  a  needle  dam  instead  of  a  fixed  dam,  or  wicket 
dam,  are  explained  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1892,  pages  2101-2108. 

For  details  of  the  work  done  during  the  past  season,  attention  is 
invited  to  the  report  of  Mr.  B.  F.  Thomas,  assistant  engineer,  herewith, 
marked  A. 

Mr.  Thomas  has  prepared  also  a  detailed  description  of  the  lock  and 
needle  dam,  a  history  of  its  construction,  statements  of  cost,  and  an 
explanation  of  the  methods  employed  to  operate  it;  this  report  is 
marked  B.  Mr.  D.  A.  Watt,  civil  engineer,  of  my  office,  submits  a 
report  illustrating  the  calculatiqns  made  by  him  for  the  trestles  and 
the  needles  of  the  dam;  this  report  is  marked  C. 

As  the  cost  of  this  lock  and  dam  was  materially  increased  by  the 
change  of  project  from  a  fixed  dam  to  a  needle  dam,  and  as  the  appro- 
priations have  been  comparatively  small  in  amount,  and  have  extended 
through  the  period  of  over  fifteen  years,  Mr.  Thomas  has  prepared,  by 
my  direction,  an  estimate  of  what  it  would  cost  to  build  a  lock  and 
needle  dam,  similar  to  the  one  completed  during  the  past  year  in  the 
Big  Sandy,  assuming  that  it  would  be  free  of  expensive  changes  during 
the  course  of  construction,  etc.  This  report  is  marked  D.  Three  trac- 
ings of  the  drawings  of  the  lock  and  the  needle  dam  and  twelve  photo- 
graphs of  this  lock  and  movable  dam,  taken  on  December  29, 1896,  and 
on  January  2  and  12, 1897,  are  also  forwarded  herewith. 
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Money  statemenU 

July  1, 1896,  balance  nnexpended $38,541.96 

Jnne  30,  1897,  amoant  expended  during  fiscal  year 32,205.58 

Jnly  1, 1897,  balance  nnexpended 6,336.37 

July  1, 1897,  outstanding  liabilitiee 698.61 

July  1, 1897,  balance  available 5,737.76 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1899      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


July  18, 1878 $12,000 

March  3, 1879 12,000 

June  14,1880 50,000 

March  3, 1881 46,000 

AugU8t2,  1882 15,000 

July  5, 1884 40,000 

August  5, 1886 22,500 


August  11, 1888 $31,500 

September  19, 1890 31,000 

July  13, 1892 50,000 

August  18, 1894 40,000 

June3,1896 30,000 

Total 380,000 


Ahiiraci  of  proposals  received  and  opened  July  /,  1896,  for  furnishing  and  delivering  about 
SI  steel  trestles  for  improving  Big  Sandy  River  ^  West  Virginia  and  Kentucky. 


John  P.  MoGnire,  ClevelAnd,  Ohio 

Penn  Bridge  CoinpaDT,  Beaver  Falle,  Pa. 

Riter  &.  Conley.  FittAbarg,  Pa 

Geo.  Kintey  &  Co.,  CincinnaU,  Ohio , 


$1, 060. 00 
1,074.38 
2,115.00 
8,701.25 


Contract  awarded  John  P.  McGuire,  Cleveland,  Ohio. 


Abstract  of  contract  for  improving  Big  Sandy  River,  West  Virginia  and  Kentucky,  in  force 
during  the  fiscal  year  ending  June  SO,  1897. 


Contractor. 

l^ature  of  contract. 

Date. 

To  expire. 

John  P.  McGnire -- 

'Pnrtiliihlnflr  AfcAAl  trAatlMi 

Aag.l2,18M 

a  Oct  1,1800 

a  Extended  to  November  30, 1896;  completed  October  81, 1896. 


A. 


bxport  of  mr.  b.  f.  thomas,  assistant  en6inbbr. 

United  States  Engineer  Office, 

Louisa,  Ky.y  June  SO,  1897. 
Major  :  I  have  the  honor  to  report  upon  the  work  done  on  Big  Sandy  Rirer,  West 
Virginia  and  Kentucky,  for  the  fiscal  year  endine  June  30,  1897. 

Buildings. — The  large  lock  house  and  the  addition  to  office,  which  had  been 
inclosed  the  previous  year,  were  plastered  and  completed  ready  for  occupancy',  and 
the  necessary  outbuildings  and  cisterns  were  constnicted,  as  was  also  a  combined 
tool  house  and  blacksmith  shop.  The  old  buildings  on  the  look  side  of  riyer  were 
all  removed. 
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Grounds. — The  pounds  about  the  buildings  were  cleaned  of  spall  rock,  which  had 
accumulated  during  the  cutting  of  stone,  and  graded;  the  bans  in  front,  down  to 
paving,  was  sodded,  and  the  yards  sown  in  grass;  walks  of  broken  stone  were  built 
along  the  front  and  rear  of  the  yards,  and  a  driveway  of  the  same  material  was  con- 
structed across  the  property  to  the  coal  house  and  shop ;  thrifty  shade  trees  were 
planted  along  the  front  walk  and  roadway  and  along  the  property  lines;  the  cellars 
and  grounds  were  drained  by  Yitrified  tile  leading  to  river  above  and  below  lock. 

Frotection  xoork%, — A  retaining  wall  was  built  on  ledge  above  and  below  land  wall 
of  lock,  the  old  crib  being  removed  for  the  purpose.  The  wall  above  lock  is  379  feet 
long  and  varies  in  height  from  12  inches  to  8  feet,  and  that  below  lock  is  233  feet 
lone  and  about  4  feet  in  height.  These  walls  form  the  toe  ag:ainst  which  the  riprap 
ana  paving  of  banks  rest.  The  walls  are  of  roughly  cut  pitch-face  stone  laid  in 
cement.  Below  the  bottom  of  walls  the  ledee  is  smoothed  up  for  a  safe  passage  of 
boats.  The  p:iving  behind  look  was  extended  upstream  46  feet  above  lock.  The 
steps  leading  irom  lock  to  top  of  bank  were  extended  from  top  of  paving  to  walk 
along  front  of  grounds.  In  cleaning  the  grounds  the  stone  was  used  for  riprapping 
the  bank  near  lower  end  of  property. 

Lock. — New  eates  were  framed  and  placed  in  look,  the  irons  being  taken  from  old 
gates  and  used  as  for  as  practicable.  The  old  upper  gates  had  oeen  previously 
removed,  but  the  lower  ones  were  taken  out  during  this  year.  It  was  necessary  to 
overhaul  all  the  irons  and  reout  the  threads  on  the  bolts,  as  well  as  make  many  addi- 
tional irons.  Iron  hollow  quoins  were  placed  at  upper  gates  where  the  wall  has 
been  cut  down  after  the  change  of  plan  of  dam  made  it  necessary  to  lower  upper 
miter  wall. 

The  wicket  shafts  for  discharging  valves  were  cut  off  to  suit  new  height  of  walls, 
and  new  screens  were  placed  over  wicket  openings,  and  new  gratings  over  wicket 
crabs.  Capstans  for  holding  wickets  in  any  desired  position  were  put  on  and  a 
wicket  which  had  burst  was  replaced;  ladders  were  placed  ou  look  walls;  shutters 
for  a  ti'mporary  dam  were  framed  and  irons  provided  for  same,  and  the  foundation 
and  sills  gotten  ready,  but  owing  to  high  water  they  have  not  been  put  in ;  iron  pins 
for  holding  boats  in  lock  were  placed,  and  the  capstans  for  operating  gates  and 
rollers  upon  which  rack  bars  travel  were  reset;  the  damaged  quoins  in  lower  gate 
coping  were  replaced  with  new  stones,  and  the  whole  coping  of  both  walls  was 
pointed  with  Portland  cement. 

i>atn.— Sills  upon  which  to  place  the  trestles  were  bolted  to  pass  masonry,  and  the 
journal  boxes  for  trestles  were  placed  in  pass  after  the  same  nad  been  coffered  off 
and  pumped  out.  Great  difficulty  was  encountered  in  maintaining  a  cofferdam 
beoanse  of  the  continued  hiffh  stage  of  water  and  freshets.  The  lower  journal  boxes 
for  weir  trestles  were  also  placed.  The  trestles  were  all  put  in  and  their  connections 
made  with  masonry  of  lock,  pier,  and  abutment;  gratings  covering  trestle  recesses 
were  placed  on  the  pier  and  abutment :  orabs  for  operating  trestles  were  placed  on  pier 
and  lock  wall;  the  guides  which  hola  the  chain  on  wheel  of  trestle  were  all  reshaped 
to  prevent  oatchine  of  chain;  the  guides  on  orabs  were  also  altered.  A  boat  for 
storing  needles,  and  for  use  in  placing  and  removing  them,  was  built,  and  also  a 
rudder  boom  for  protecting  trestles  from  drift  when  dam  is  being  lowered.  The 
needles  were  framed  and  ironed  on  the  works. 

Miacellaneoua  win-k. — ^A  variety  of  general  work  was  done  during  the  past  year, 
among  which  may  be  mentioned  the  protection  of  the  bank  above  abutment  against 
leak  by  driving  sheet  piles  and  filling  in  with  rammed  clay,  and  below  abutment  by 
washing  out  sand  and  replacing  with  broken  stone.  The  upper  entrance  to  lock 
filled  with  drift  last  summer  and  300  pieces,  consisting  of  crossties,  logs,  trees,  etc., 
were  removed.  A  culvert  65  feet  long  was  bnilt  under  embankment  near  lower  end 
of  property  on  West  Virginia  side  of  river  to  carry  off  water  from  a  farm  drain 
which  comes  in  at  this  point.  The  old  boiler  walls  were  torn  down  and  the  brick 
cleaned  and  used  in  the  construction  of  buildings,  etc.  The  chutes  above  and  below 
lock  were  cleaned  of  all  rock  and  obstructions. 

Work  remaining  to  he  done.—There  is  but  little  work  remaining  to  be  done  at  this 
lock.  There  is  the  completion  of  the  grading  of  the  ground  on  both  sides  of  the 
river,  the  smoothing  up  of  part  of  the  ledge  below  lock,  and  extension  of  retaining 
wall  on  same,  the  placing  of  shutters  for  temporary  dam  in  lock  and  the  framing  of 
needles  for  the  other  temporary  dam  in  lock,  the  construction  of  another  lock  hand's 
dwelling,  the  sodding  of  banks  above  riprap  and  seeding  the  grounds,  the  building 
of  fences  around  the  property,  the  removal  of  old  buildings  and  machinery,  etc., 
and  a  few  small  matters  to  attend  to  which  will  cost  but  little  money. 

Operation  of  look  and  dam» — The  dam  was  completely  raised  for  the  first  time  on 
January  1, 1897,  and  the  first  lockage  was  made  the  next  day;  the  trestles  had  been 
raised  and  lowered  a  number  of  times  previous  to  that.  The  whole  dam  has  been 
put  up  several  times  without  special  difficulty,  and  is  operated  with  great  facility 
and  ease,  but  it  is  too  early  yet  to  determine  its  value  to  navigation. 

Biver  below  Louieat  £y.— There  has  been  nothing  done  toward  the  removal  ol 
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obstractione  in  the  channel  between  Lonisa  and  the  Ohio  for  several  yean,  and 
many  dangerous  snags  have  formed,  which  are  a  constant  menace  to  navigation. 
The  most  troublesome  of  these  are  at  Savage  Brnnchy  5  miles  from  the  month  of  the 
river,  bnt  there  are  many  others  in  nnmcrons  places  in  the  river.  It  is  estimated 
that  this  part  of  the  river  can  be  placed  in  safe  condition  for  $2,000. 

Additional  locks  and  dam$, — In  his  annual  report  for  1889,  Maj.  D.  W.  Lockwood, 
Corps  of  Engineers,  recommended  the  appropriation  of  $100,000  for  the  commence- 
ment of  a  lock  and  dam  in  the  Levisa  Fork.  Subseqnent  to  this,  and  before  action 
had  been  taken  on  this  recommendation,  the  plan  of  dam  at  Lonisa  was  changed, 
the  changes  requiring  considerable  additional  money,  and  the  snbject  of  another 
dam  was  dropped.  Now  that  the  original  project  has  been  completed  and  has  so  far 
proven  snccessfnl,  the  question  of  additional  locks  and  dams  again  comes  np.  The 
opinions  expressed  by  Major  Lock  wood  that  it  would  be  better  to  first  build  those 
locks  reaching  the  coal  field  are  well  founded,  I  think. 

Respeotfiilly  submitted. 

B.  F.  Thomas,  Aisiatant  Engineer. 

Maj.  James  F.  Gregory, 

CorpB  of  Engineers,  U,  8,  A, 


Maneuvers  of  dam  at  Louisaf  Ky.,  on  Big  Sandy  River,  West  Virginia  and  Kentucky^  far 
fiscal  year  ending  June  SO,  1897. 


Manenver. 

Date. 

Time 
required. 

Remarks. 

RaUed 

Deo.   81 
Jan.     5 
Jan.     9 
Jan.   13 
May  12 

May  13 
May  25 
June  20 

JnneSO 

Hours. 
8 

10 
6 
10* 

Needles  placed  ftom  push  boat  with  difflonlty. 
No  troiiMe. 

Lowered 

Raised 

Without  difflonlty. 

Lowered 

Do. 

Raided 

Heavy  deposit  on  trestles;  hroke  ohain  twice  on  recess 

trestlen. 
No  trouble. 

Lowered 

liaised 

Very  easy  with  five  men. 

Heavy  drift  and  river  rising  rapidly.    Boom  warded  off 

all  but  rails,  brush,  and  chunks. 
12-inch  depofiit  on  sill  and  trestles;  broke  chain  twice; 

raised  trestles  very  slowly  and  placed  needles  as  fast 

aa  raised,  in  order  to  scour  out  sand;  needles  went  in 

without  trouble. 

Lowered 

Raised 

B. 

description  of  lock  and  movable  dam  in  big  sandy  river,  near  louisa,  kt. 

United  States  Engineer  Office, 

Louisa,  Ky.,  June  SO,  1897. 
Major:  I  have  the  honor  to  transmit  herewith,  as  a  part  of  my  annual  report,  a 
description  of  the  lock  and  movable  dam  in  the  Big  Sandy  River  at  this  place,  com- 
pleted during  the  past  year.    Owing  to  the  system  of  small  appropriations  under 
>vhich  this  work  has  been  carried  on  during  a  long  period  or  vears  and  the  fact 
that  the  original  project  for  the  construction  of  a  lock  and  fixed  type  of  dam  was 
changed,  after  the  lock  for  fixed  dam  had  been  completed  and  the  fixed  dam  partially 
bnilt,  so  as  to  provide  for  the  construction  of  a  lock  and  movable  dam,  the  annual 
reports  do  not  well  describe  the  works,  the  means  utilized  in  building  tliem,  and  the 
reasons  which  lend  to  their  construction  as  they  now  stand.    The  following  descrip- 
tion has  been  arranged  under  the  following  headings: 
I.  General  description. 
II.  Construction. 

III.  Miscellaneous. 

IV .  Detailed  statements  of  cost. 
V.  Maneuvering  the  Needle  Dam. 

I.  general  description  of  the  various  parts  of  the  completed  work,  with 

CAUSES  leading  TO  THEIR  ADOPTION. 


GENERAL  DESCRIPTION. 


Location. — ^The  lock  and  needle  dam  which  have  recently  been  completed  and  put 
into  operation  on  the  Big  Sandy  River,  near  Louisa,  Ky.,  are  situated  just  below  the 
lunction  of  the  Levisa  and  Tug  rivers,  which,  nniting  at  this  point,  form  the  Big 
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Sandy^  which  empties  into  the  Ohio  26  miles  north  of  the  junction.  The  Levisa  is 
navigable  by  steamboats  during  a  good  part  of  the  year  for  a  distance  of  100  miles 
and  the  Tug  for  60  miles.  Beyond  these  points  (and  all  along  these  streams  during 
low  water)  pushboat  navigation  is  usually  carried  on,  so  that  it  may  be  said  that 
there  is  generally  a  means  of  transportation  for  local  freights  thronghout  the  year, 
except  in  periods  of  extreme  low  water,  which  are  usually  of  short  duration. 

Character  of  river, — These  two  streams,  with  their  various  tributaries,  traverse  a 
mountainous  territory  the  soil  of  which  is  generally  impregnated  with  sand,  which 
conditions  are  favorable  to  frequent  and  sudden  freshets  carrying  large  quantities 
of  sediment  and  debris,  which  often  become  a  source  of  trouble  and  danger  to  naviga- 
tion, particularly  on  the  Big  Sandy  itself,  where  the  back  water  from  the  Ohio 
reduces  the  velocity  of  the  current  and  causes  the  formation  of  sand  bars  and  snags. 
The  steep  slope  and  porous  nature  of  the  soil  are  unfavorable  to  the  retention  of  water 
for  the  dry  season,  and  the  low-water  discharge  becomes  quite  small.  The  system  of 
regulation  and  maintenance  by  which  these  streams  are  made  navigable  for  a  portion 
of  the  time  is  insufficient  for  the  increasing  demands  of  commerce,  and  it  is  only  by 
canalization  that  they  can  be  rendered  even  fairly  satisfactory,  ana,  even  then,  evap- 
oration and  leakage  may  partially  defeat  the  objects  in  view. 

Character  of  commerce  to  be  accommodated, — ^The  greater  portion  of  the  present  com- 
merce is  timber,  either  in  rafts,  crossties,  staves,  or  spokes.  There  is  a  large  unde- 
veloped coal  field,  which,  it  is  expected,  will  greatly  increase  the  river  trade;  and 
the  principal  object  of  the  improvement  instituted  by  the  construction  of  this  dam  is 
for  the  transportation  of  this  coal  out  into  the  Ohio  where  it  can  find  a  market.  In 
determining  the  character  of  dam  to  be  built  it  was  necessary  to  consider  the  present 
and  prospective  demands  of  this  commerce.  To  construct  a  stationary  dam  would 
make  it  imperativefor  everything  to  pass  through  the  lock.  This  would  be  most 
injurious  to  the  timber  interests.  There  are  times  when  rafting  tides  are  unflrequent 
and  hundreds  of  rafts  are  awaiting  sufficient  water  to  reach  the  Ohio.  Even  when 
the  long- delayed  rise  comes  it  may  be  of  short  duration.  In  such  cases  a  delay 
of  a  few  days  at  the  lock  might  mean  the  failure  to  reach  the  markets  along  the 
Ohio  and  Mississippi  during  a  whole  season.  The  same  argument  applies  to  the  trans- 
portation of  coal  m  barges.  The  formation  of  a  pool  will  give  ample  depth  of  water 
m  which  to  load  the  coal  as  fast  as  mined  and  a  safe  harbor  for  holding  the  barges. 
It  is  then  ready  to  go  out  to  the  Ohio  whenever  there  is  the  necessary  depth  below 
the  dam.  There  are  many  summer  rises  wherein  this  depth  only  lasts  a  short  time, 
and  should  it  be  necessary  to  pass  the  barges  through  the  lock,  the  delay  in  so  doing 
might  sometimes  prevent  their  shipment,  as  well  as  retard  rafts  awaiting  lockage. 
Another  difficulty  to  be  overcome  was  the  accumulation  of  sand  in  the  quiot  water 
of  the  pool.  Should  bars  form  at  points  where  the  depth  of  water  was  already  barely 
sufficient  for  the  requirements  of  navigation,  the  improvement  would  be  worse  than 
useless.  The  great  amount  of  drift  afloat  on  every  rise  also  rendered  it  probable  that 
snags  would  readily  settle  in  the  pool  and  endanger  the  safety  of  navigation. 

Original  plan  of  improvement, — The  original  project  for  the  construction  of  the  lock 
and  dam  near  Louisa  provided  for  a  masonry  lock  with  fixed  dam  made  of  timber 
cribs  filled  with  stone,  such  as  are  built  on  many  of  our  small  rivers.  The  project 
and  the  causes  leading  to  its  adoption  are  thus  given  by  Maj,  William  E.  Merrill, 
Corps  of  Engineers  (Heport  of  the  Chief  of  Engineers,  1^9,  p.  I'SBi) : 

**A  great  deal  of  good  to  the  rafting  interests  can  be  done  by  a  continuance  of 
the  present  method  of  improvement,  but  no  radical  improvement  is  possible  with- 
out the  construction  of  locks  and  dams.  The  large  deposits  of  excellent  coal  on 
this  river  will  undoubtedly  at  some  day  lead  to  the  establishment  of  a  system  of 
sluckwater  in  order  to  bring  it  to  market.  The  amount  of  shifting  sand  that  con- 
tinually flows  down  the  Big  Sandy  indicates  beyond  all  doubt  that  the  only  way 
to  secure  a  permanent  improvement  is  by  the  construction  of  movable  dams,  com- 
mencing at  the  month  and  extending  upwards  to  points  where  the  moving  sands 
have  become  manageable.  If  permanent  dams  are  built  in  the  lower  river  the  sand 
deposits  will  ultimately  reduce  the  depths  available  for  navigation,  but  with  a  suc- 
cession of  such  dams  there  will  be  sucn  a  reduction  of  slope  m  the  pools  as  will,  in 
spite  of  the  sands,  maintain  in  the  channel  a  greater  depth  than  is  now  found  in  the 
natural  river  during  the  season  of  low  water.  In  other  words,  permanent  dams  will 
notably  improve  navigation  when  first  built,  and  this  improvement  will  gradually 
diminish,  but  the  ultimate  depth  for  navigation  will  always  be  greater  than  it  is 
now,  and  to  this  extent  the  improvement  will  be  permanent.  If  movable  dams  are 
built,  all  danger  from  deposits  of  sand  is  removed,  because  the  river  will  be  as  free 
during  all  stages  of  over  6  feet  as  it  is  now,  and  the  sands  will  be  washed  down- 
stream just  as  they  are  now.  The  only  objection  to  the  immediate  construction  of 
movable  dams  is  that  they  are  much  more  costly  per  foot  lift  than  fixed  dams.  The 
greatest  lift  from  pool  to  pool  at  present  practicable  with  a  movable  dam  is  6  feet, 
while  10  or  even  12  feet  is  not  excessive  with  a  fixed  dam.  The  method  which  I 
would  recommend,  in  view  of  all  the  circumstances  connected  with  this  river,  is  to 
build  a  series  of  fixed  timber  dams  with  masonry  locks,  with  a  view  ^f  nitimately 
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tnmiDff  the  fixed  dams  into  movable  ones.  To  aocomplisb  this  I  would  take  12  feet 
as  the  lift  of  each  fixed  dam.  This  woold  make  it  ueceesary  when  these  dams  were 
made  movable  to  iuterpolate  a  new  movable  dam  between  each  pair  of  transfonned 
dams.  If  this  s^^stem  were  carried  ont,  when  it  became  necessary  to  make  the 
changes  we  would  only  lose  the  cost  of  the  timber  dams,  as  the  masonry  locks  wonld 
be  used  in  connection  with  the  movable  dams.  The  total  cost  of  the  system  wonld 
be  only  slightly  increased,  and  we  wonld  have  the  advantage  of  tbe  immediate  nse 
of  the  cheaper  system,  ana  the  additional  advantage  of  testing  bv  actual  experience 
whether  or  not  fixed  dams  wonld  answer,  or  which  of  them  would  answer  and  which 
wonld  not.  The  special  commerce  of  the  Big  Sandy  that  now  needs  assistance  is 
coal  mining,  an  interest  that  fully  deserves  national  aid,  as  the  whole  country  along 
the  Ohio  and  Mississippi  is  interested  in  having  cheap  and  reliable  supplies  of  coaL 
The  present  greatest  drawback  to  coal  mining  on  the  Big  Sandy  is  the  lack  of  any 
pool  of  deep  water  in  which  loaded  barges  can  be  stored  during  low  water.  The 
first  work,  therefore,  that  should  be  undertaken  is  the  creation  of  a  pool  that  will 
be  a  benefit  to  the  mining  interests,  and  to  as  many  others  as  can  be  accommodated. 
It  is  evident  that  the  proper  place  for  this  dam  is  just  below  the  junction  of  the  two 
forks  of  the  Big  Sandy  and  in  the  vicinity  of  the  town  of  Louisa. '' 

Work  under  this  project  was  begun  in  1883  and  carried  forward  at  intervals  under 
various  small  appropriations  for  several  seasons,  resulting  in  the  completion  of  the 
lock,  abutment,  and  part  of  the  fixed  dam.  when,  in  1891,  for  reasons  which  have 
been  given  in  previous  reports,  the  project  for  a  fixed  dam  was  abandoned  and  that 
for  a  movable  dam  substituted.     (Report  of  Chief  of  Engineers,  1892,  p.  2102.) 

Modified  plan  of  improvement. — ^It  was  these  special  and  difficult  conaitions  which 
in  the  first  place  caused  the  project  for  a  stationary  dam  to  be  abandoned,  and,  in 
the  second  place,  led  to  the  modifications  in  the  plans  of  the  movable  dam  after  con- 
siderable progress  had  been  made  on  its  constrnction.  The  result  is  that  the  works 
as  finally  completed  do  not  present  that  unity  of  appearance  which  should  be 
expected  of  a  structure  built  on  original  plans,  and  the  cost  has  been  greatly  increased 
by  the  numerous  alterations  and  delays. 

The  plan  of  improvement  as  finally  agreed  upon  was  a  lock  of  the  ordinary  pat- 
tern and  a  movable  dam  with  navigal)le  pass  having  13  feet  on  its  sill  and  weir  nav- 
ing  7  feet,  both  closed  by  needles  supported  against  trestles. 

Choice  of  a  system  of  movable  dam, — In  choosing  a  system  of  movable  dam  which 
would  most  nearly  satisfy  all  the  conditions  found  upon  this  river,  a  study  was  made 
of  existing  works  of  like  character  in  this  country  and  abroad.  The  navigable 
rivers  of  France,  with  a  single  exception,  the  Rhone,  are  improved  with  movable 
dams,  several  systems  being  in  use.  The  needle  dam  of  Poiree  and  the  wicket  of 
Chanoine  are  the  two  principal  types,  however,  but  the  Desfontaines  drum  wicket, 
the  Girard  hydraulic  shutter,  the  Boule  gate,  and  the  Camere  curtain  are  all  in  nse, 
as  is  also  a  type  known  as  the  overhead  bridge  dam,  in  which  all  the  supports  are 
pulled  up  to  a  bridge  spanning  the  stream  when  not  in  use.  In  this  form  of  dam 
curtains  are  used  for  holding  back  the  water,  although  other  means  of  closing  may 
be  used. 

In  Belgium  the  needle  dam  is  in  favor,  and  has  been  greatly  improved  over  those  in 
France;  in  Russia  quite  an  extended  application  of  the  Boule  gate  has  been  made, 
and  needle  dams  are  also  much  liked ;  in  Prussia  the  overhead  bridge  dam,  with 

gates  instead  of  curtains  for  closing,  has  been  applied ;  in  Germany  there  are  some 
mm  wickets  of  great  size  in  use ;  m  the  United  States  there  was  but  one  type,  the 
Chanoine  wicket,  either  in  the  original  form  or  as  modified  by  M.  Pasquean  at  the 
LaMnlatiere  dam  in  France.  The  bear-trap,  the  pioneer  movable  dam,  and  an 
American  invention,  has  been  neglected  so  long  or  tried  under  such  unfavorable 
conditions  that  it  was  scarcely  mentioned  in  the  disouHsion  of  movable  dams  a  few 
years  ago,  although  it  is  capable,  at  least  with  a  little  assistance  from  another  type, 
of  being  made  successful  on  streams  as  small  as  the  Big  Sandy,  and  probably  for 
those  of  much  greater  width.  In  addition  to  the  types  mentioned  several  other 
forms  have  been  designed  and  suggested.  Some  of  these  have  elements  of  promise, 
but  as  they  have  had  no  practical  application  they  were  not  seriously  considered  in 
the  study.  In  deciding  between  the  systems  proposed  or  in  nse  the  following  points 
are  to  be  considered  for  a  dam  at  this  point: 

(1)  The  unprecedented  lift  sustained  (except  on  bridge  dams). 

(2)  The  suaden  high  and  unexpected  rises  in  the  stream. 

(3)  The  great  amount  of  drift  carried. 

(4)  The  unusual  quantity  of  sediment  traveling. 

(5)  The  great  difterence  in  level  between  high  and  low  water. 

(6)  The  small  low- water  discharge. 

The  high  lift  was  considered  unfavorable  to  the  use  of  needles;  the  sudden  freshets, 
iK>  any  form  requiring  much  time  for  maneuvers,  like  the  Boule  gates  or  Camere  cur- 
tains with  trestles;  the  drift  and  sediment,  to  any  system  having  trestles;  the  height 
of  high  water  and  the  banks,  to  bridge  dams,  and  the  small  discharge  of  the  river, 
to  wicket  dams  of  the  Chanoine  type. 
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Bridge  dams  and  gates  and  cartains  beiag  considered  impraoticable  for  this  loca- 
tion, at.  least  as  constructed  abroad,  aod  the  bear  traps  not  being  looked  upon  with 
favor  for  a  river  where  any  dam  is  considered  more  or  less  an  experiment,  the  choice 
-was  narrowed  down  to  the  Chanoiue  wicket  or  Poiree  needle,  and  it  was  finally 
decided  to  build  a  needle  dam  sustaining  a  considerably  greater  head  than  that 
which  had  been  attained  in  the  high  needle  dams  on  the  Belgian  Mense  or  elsewhere, 
so  far  as  known. 

Compo$itUm  of  work$, — With  the  foregoing  general  remarks  upon  the  location,  con- 
ditions, plans,  and  projects  I  will  now  proceed  to  a  more  complete  description  of 
the  details  of  the  various  parts  of  the  works,  methods  of  construction,  cost,  etc. 

The  works  as  constructed  comprise  the  following: 

(1)  A  lock  in  the  right  or  West  Virginia  bank  52  feet  wide,  255  feet  long  over  all. 

(2)  A  navigation  pass  next  the  lock  130  feet -long. 

(H)  A  weir  140  feet  long,  separated  from  the  navigation  pass  by  a  pier  12  feet  wide 
and  terminating  in  an  abutment  17  feet  6  inches  wide  in  tne  left  or  Kentucky  bank. 

The  total  length  of  foundation  masonry,  including  the  width  of  lock  chamber  and 
walls  and  omitting  wing  walls,  is  about  400  feet,  or  about  the  original  width  of  the 
river  at  the  level  of  the  top  of  the  lock  walls. 

Stone. — The  stone  used  for  the  whole  work  was  furnished  by  contract  Arom  the 
best  quality  of  sandstone  to  be  found  in  this  locality.  A  statement  of  the  quanti- 
ties of  each  class,  with  cost,  is  given  below : 


Stone. 


Spfldal' 

IhreMedfaoe. 
Pitch  faoe... 

Squared 

Backing 

DoT 

Total.. 


Cabio 
yards. 


768. 42 
1, 652. 46 

803. 42 
2,002.66 
2,932.68 
3, 136. 81 


11, 186. 52 


Price. 


$14.25 
7.50 
6.50 
5.60 
6.00 
4.00 


TotaL- 


$11,104.23 
11,643.45 
5,222.23 
11,014.66 
14.663.40 
12, 547. 26 


66,285.22 


DESCRIPTION  IN  DETAIL. 
LOCK. 

Fixing  the  dimeneions, — ^Aside  from  the  cost,  the  principal  considerations  in  deter- 
mining the  dimensions  of  a  fock  should  be  the  size  of  the  craft  and  the  character 
and  amount  of  commerce  to  be  passed  through  it.  While  the  width  of  this  lock 
was  evidently  determined  in  accordance  with  this  view,  it  is  not  so  clear  by  what 
means  the  length  was  adopted,  as  the  lock  is  too  short  for  two  barges  end  to  end 
and  too  long  tor  one,  and  is  also  too  short  for  a  boat  with  barge  ahead  and  for  the 
longest  rafts  as  usually  made  on  this  river.  A  lock  with  an  available  length  of  255 
feet  would  answer  the  purpose  much  more  completely  than  does  this,  as  this  would 
admit  a  towboat  with  two  barges  ahead  and  one  alongside.  The  width  of  the  lock 
is  ample  for  two  25-feet  barges  side  by  side,  and,  with  the  length  as  suggested,  a 
boat  with  three  barges,  or  two  rafts,  or  four  barges  could  be  passed  at  one  lockage. 
However,  with  a  movable  dam  there  is  not  so  much  need  of  a  large  lock,  as  the 
greater  quantity  of  commerce  will  be  through  the  dam. 

Character  of  foundation, — ^Tbe  original  idea  was  to  locate  the  lock  so  that  the  inside 
of  laud  wall  would  be  near  low- water  mark,  and  the  contract  for  stone  was  made  for 
this  location.  It  was  fonnd,  however,  upon  a  further  study  of  the  site,  that  this 
location  would  greatly  narrow  the  river,  and,  as  the  project  was  for  a  stationary 
dam,  80  restrict  its  waterway  as  to  probably  cause  serious  trouble  in  flood  times, 
and  it  was  therefore  decided  to  place  the  lock  about  90  feet  farther  in  the  bank. 
This  was  done  the  more  willingly,  becanse  the  bed  rock  has  a  decided  declivity  just 
outside  the  low-water  linC;  and  to  have  built  on  the  original  site  would  have  required 
very  much  more  stone,  particularly  should  the  bed  rock  be  so  fissured  as  to  require 
a  floor  in  the  lock  chamber.  While  the  new  location  materially  decreased  the 
quantity  of  masonry  in  the  lock,  it  greatly  increased  the  amout  of  solid  rock  and 
earth  to  be  excavated,  both  for  the  lock  itself  and  its  approaches,  as  the  bed  rock 
showed  above  low  water  at  about  the  face  line  of  river  wall  and  was  16  to  20  feet 
higher  at  back  of  land  wall. 

Deficription. — The  lock,  which  is  of  sandntone  masonry,  is  255  feet  in  length,  with 
a  distance  between  quoins  of  190  foet,  and  is  52  feet  in  width.  The  walls  originally 
stoud  28  feet  above  the  lower  miter  sill  level,  but  were  lowered  7  feet  after  the  nlan 
of  dam  was  changed.  The  chamber  faces  of  lock  walls  are  vertical  and  are  orannall- 
faced ;  the  outer  faces  are  "stepped''  at  each  course,  and  are  of  pitch-faced  masonry; 
the  ends  are  also  of  pitch  face  and  are  vertical.    The  bases  of  the  land  wall  and  of 
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that  part  of  the  river  wall  adjacent  to  the  chamber  are  15  feet  wide,  and  those  part* 
of  the  river  wall  abont  the  gates  and  above  the  upper  gate  and  below  the  lower  one 
have  a  base  of  21  feet.  The  coping  along  chamber  is  7  feet  6  inches  on  each  wall, 
while  on  the  larger  portions  it  is  15  feot  6  inches  on  river  wall  and  15  feet  on  land 
wall.    Wing  walls  project  from  each  end  of  land  wall  into  bank. 

The  lower  miter  sill  was  placed  9  inches  below  the  low-water  mark  of  1883,  and 
the  upper  one  10  feet  above  the  lower.  The  change  in  plan  caused  the  differenoe  in 
level  to  be  reduced  to  2  feet. 

The  gates  are  of  wood  and  are  of  the  miter  pattern.    They  are  operated  by  hand. 

Temporary  damt, — Means  for  cofTerine  the  lock  are  proYided  in  a  needle  dam  at  one  | 

end  of  lock,  and  a  shutter  dam  at  the  opposite  end.    The  needle  dam  has  three  j 

trestles  fastened  to  the  lock  floor,  which,  when  raised,  support  a  beam  near  their  * 

ends.  This  beam  also  enters  the  waUs  at  its  ends  and  is  there  supported.  A  heavy 
oak  sill  is  bolted  to  the  bed  rock  across  the  lock  along  one  side  of  these  trestles  and  < 

the  needles  are  supported  b^  this  sill  at  bottom  and  by  the  beam,  just  mentioned,  at  1 

top.  A  movable  walk  way  is  provided  on  top  the  trestles  for  use  in  handling  the 
needles  or  communication  between  the  walls. 

The  shutter  dam  consists  of  13  shutters  3  feet  8  inches  wide,  hinged  to  the  Hoor 
and  supported  by  props  resting  against  hurters  placed  in  the  floor  masonry.  The 
heads  oi  these  props  are  hinged  to  shafts  made  fast  to  the  shutters  near  tho  middle  of 
their  height.  This  dam  may  be  raised  from  a  boat  or  from  lock  wall  with  a  crab  or 
capstan. 
.The  cost  of  lock,  including  everything  properly  chargeable,  was  $120,371.81. 

MOVABLE  DAM.  | 

General  description  of  a  needle  dam, — ^A  neeole  dam  consists  of  (1)  a  row  of  trestles  I 

placed  parallel  with  the  current,  turning  in  castings  fixed  to  the  floor  and  connected  1 

with  one  another  in  the  upper  part,  when  they  are  upright,  by  bars  and  walk  way,  1 

and  (2)  wooden  needles  placed  close  together  against  the  upstream  side,  resting  on  -* 
a  sill  at  the  bottom  and  on  the  connecting  bars  at  the  top.  When  not  in  use  the 
trestles  are  lowered  to  the  floor  where  they  are  protectc^d  fcom  iigury  by  the  sill 
which  supports  the  bottom  of  the  needles  when  up,  and  the  needles  are  removed  to 
a  safe  place  for  storage.  Heretofore  the  placing  of  the  needles  has  been  done  by 
hand,  and  their  sizes  have  necessarily  been  such  as  one  man  can  conveniently  handle. 
The  trestles  have  heretofore  been  raised  by  a  portable  crab  can*ied  along  the  footway. 
The  earlier  needle  dams  sustained  pressures  of  less  than  4  feet,  but  their  sizes  were 
gradually  increased  until  the  heads,  in  extreme  cases,  were  more  than  doubled  dur- 
ing certain  seasons.  The  needles  on  the  dams  of  the  Belgian  Mouse,  which  is  prob- 
ably the  best  foreign  example  of  improved  needle  dams,  are  3|  inches  wide,  4i  inches 
thick,  and  12  feet  4  inches  long,  and  weigh  55  pounds  each.  The  pool  level  is  10 
feet  2  inches  above  the  sill  of  the  pass,  and  the  maximum  head  may  reach  8^  feet. 

DimenMone  and  their  determination. — The  successful  working  of  a  movable  dam 
depends  to  a  considerable  extent  upon  the  height  of  its  sill  and  the  length  of  it<s 
waterway ;  that  is,  the  fixed  parts  should  cause  very  little  fall  over  their  crests  when 
the  movable  parts  have  been  taken  out,  otherwise  navigation  will  be  interfered  with 
at  the  stage  just  preceding  that  which  necessitates  the  raisiug  of  the  dam. 

The  dam  at  this  place  is  divided  by  a  pier  into  two  parts,  the  Navigation  Pass  and 
the  Wier.  The  purpose  of  the  former,  as  its  name  implies,  is  to  accommodate  navi- 
gation, while  that  of  the  latter  is  for  the  passage  of  surplus  water.  The  pass  is  130 
feet  long  with  its  sill  abont  1  foot  below  the  low-water  line  of  recent  years  and  at 
the  low-water  mark  of  1883. 

The  Weir  is  140  feet  in  length  and  its  sill  is  6  feet  above  that  of  the  pass.  The  nor- 
mal height  of  pool  is  13  feet  above  the  pass  sill. 

The  total  cost  of  movable  dam,  including  every  item  that  should  be  charged  to  the 
construction  of  pass,  weir,  pier,  and  abutment,  was  $73,697.74,  or  $245.66  per  linear 
foot.    Of  this  the  substructure  cost  $226.48  and  the  superstructure  $19.18  per  foot.  * 

Report  of  Maj.  Z).  W,  Lockwoody  Corpe  of  Engineers. — The  considerations  which  led 
to  the  adoption  of  the  dimensions  ^iven  the  parts  of  this  dam  are  set  forth  in  a  partial 
report  which  has  not  been  published,  made  by  Maj.  D.  W.  liOckwood,  Corps  of 
Engineers,  to  the  Chief  of  Engineers,  dated  March  1,  1893,  an  extract  ft'om  which  is 
as  follows: 

''The  Board  of  Officers  of  the  Corps  of  Engineers,  constituted  by  Special  Orders 
No.  31,  headquarters  Corps  of  Engineers,  Washington.  D.  C,  May  20,  1891,  'to  con- 
sider and  report  upon  the  subject  of  the  dam  to  be  built  in  the  Big  Sandy  Kivor  near 
Louisa,  Ky.,'  in  its  report  dated  November  20,  1894,  states  as  follows:  'After  a  full 
and  careful  consideration  of  all  the  elements  determining  a  decision,  the  Board  are 
of  opinion  that  the  best  typo  of  dam  for  the  site  at  Louisa  is  a  needle  dam,  and  they 
recommend  the  substitution  of  that  type  for  the  fixed  dam.  It  is  further  recom- 
mended that  the  height  of  the  dam  from  the  sill  of  the  pass  to  the  top  of  the  wickets 
be  fixed  at  13  feet,  and  that  the  dam  be  built  across  the  river  opposite  the  tail  wall 
of  the  lock  as  is  done  in  our  practice,  leaving  all  other  detj^U^  |g  ^b^  wrought  out  by 
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the  officer  in  charge.'  This  recommendation  of  the  Board  was  approved  by  the  Chief 
of  Engineers  nnder  date  of  November  20,  1891. 

"As  the  Big  Sandy  is  subject  to  sodden  changes,  1.  e.,  to  rises  of  varioiis  heights 
which  frequently  ran  ont  in  a  very  short  time,  it  is  important  that  the  character  of 
the  construction  of  the  dam  be  such  that  it  can  be  operated  rapidly,  and  within  cer- 
tain limits  as  to  rises,  without  interruption  of  communication  between  the  banks. 

''  The  dams  on  the  Mouse  have  footbridges  raised  18  inches  above  the  normal  level 
of  the  pool,  so  that  a  slight  rise  will  not  flood  it  and  thus  cut  off  communication 
across  the  river.  These  dams,  however,  have  the  pass  only  closed  by  needles,  the 
weir  being  furnished  with  Chanoine  wickets. 

''This  plan  would  hardly  work  on  the  Big  Sandy,  as  the  low- water  discharffe 
would  not  be  sufficient  to  supply  the  leakage,  even  with  the  joints  between  the 
wickets  covered ;  at  certain  stages,  also,  there  is  considerable  drift  in  the  stream, 
and  this  could  not  pass  by  the  weir  with  the  wickets  en  bascule,  while  in  the  case  of 
a  weir  closed  by  needles  these  can  be  removed,  and  as  many  trestles  next  the  abut- 
ment as  may  be  found  necessary  can  be  lowered  to  permit  toe  drift  to  pass. 

"The  type  of  dam  adopted  for  the  Big  Sandy  is  similar  to  that  employed  on 
the  Mouse  for  dosing  the  nasses.  The  trestles,  nowever.  instead  of  being  forged 
out  of  iron  with  a  rectangular  cross  section,  are  built  of  .channel  iron  joined  by 
gussets  and  rivets.  A  different  escape  for  the  bar  supporting  the  upper  ends  of  the 
needles,  the  design  of  Mr.  B.  F.  Thomas,  assistant  engineer,  has  also  been  adopted. 
The  trestles  are  spaced  4  feet  apart  between  centers. 

"The  dam  is  aivided  into  two  parts,  separated  by  a  pier,  the  Navigable  Pass, 
through  which  the  commerce  of  the  river  will  pass  when  the  natural  stage  is  suffi- 
ciently high,  its  sill  being  placed  at  or  below  the  level  of  the  highest  natural  obstruc- 
tion in  the  river,  and  the  weir,  the  sill  of  which  is  placed  considerably  higher  than 
that  of  the  pass.  One  of  the  functions  of  the  latter  is  to  carry  off  the  surplus  water 
beyond  what  is  required  to  maintain  the  pool,  at  least  for  stages  up  to  the  one  at 
which  the  natural  river  is  navigable,  and  when  the  dam  can  be  lowered  entirely. 

"In  determining  the  length  of  sill  of  pass,  the  conditions  that  determine  it  are 
that  it  shall  present  an  opening  that  can  be  readily  run  by  rafts  and  tows  of  the 
kind  that  can  navigate  the  Big  Sandy  descending,  and  steamboats  going  upstream, 
while  considerations  of  economv  require  that  it  shall  be  as  short  as  possible  consist- 
ent with  the  service  required  of  it. 

"To  satisfy  the  first  condition,  it  is  thought  that  the  pass  should  have  an  opening 
of  130  feet.  During  the  season  of  1891,  the  lowest  water  recorded  was  1.25  feet  above 
the  low- water  levefat  the  time  the  lock  was  built,  and  the  discharge,  160  cubic  feet 
per  second,  would  indicate  a  close  approximation  to  lowest  water.  With  the  gauge 
reading  1.25  there  were  from  8  to  10  inches  of  water  on  the  principal  shoals,  so  it  is 
concluded  that  if  the  sill  of  the  pass  be  placed  at  the  level  of  low  water,  as  origi- 
nally determined,  or  0.75  of  a  foot  above  the  lower  miter  sill  of  the  lock,  it  will  sat- 
isfy the  condition  of  not  being  an  additional  obstruction. 

"  The  elevation  of  the  sill  ofthe  pass  being  determined,  as  well  its  length,  the  next 
question  to  be  settled  is  the  difference  of  level  between  the  sills  of  the  pass  and 
weir.  As  the  head-bay  and  gate  recesses  would  be  liable  to  sand  up,  and  a  deposit 
of  sand  occur  in  the  partially  dead  water  below  the  lock  should  the  gates  be  closed 
while  the  pass  is  open,  the  area  of  discharge  thronc^h  the  lock  may  be  taken  into 
account  in  the  determination  of  the  height  of  the  sill  of  the  weir,  as  this  elevation 
results  from  the  consideration  of  the  discharge  of  the  river,  and  the  area  of  dis- 
charge through  the  pass  and  lock  up  to  the  stage  which  just  covers  the  sill  of  the 
weir,  with  the  condition  imposed  that  the  swell  head,  produced  by  the  partial  con- 
traction of  discharge  area,  shall  not  be  sufficient  to  seriously  interfere  with  naviga- 
tion up  or  down. 

"During  the  season  of  1891  discharges,  areas  of  discharge,  and  mean  velocities 
were  measured  through  two  rises.  The  first  reached  a  height  of  11.15  feet,  July  26, 
and  the  second  a  height  of  15.45  feet,  August  25. 

"The  discharge  and  mean  velocities  deduced  from  observations  made  during  the 
rise  of  August  25,  taken  on  account  of  its  greater  range  and  also  because  the  dis- 
charges for  stages  up  to  the  probable  elevation  of  the  sill  of  the  weir  are  greater 
than  those  obtained  in  the  first  case,  are  as  follows : 


Stage. 

Discharge. 

Mean  veloc- 
ity per 
second. 

Stage. 

Discharge. 

Mean  veloc- 
ity per 
second. 

5  feet 

Oubiefeet. 
8.319 
4,910 
6,862 
7.760 
9.088 
10,626 

Feet, 
2.72 
2.99 
8.21 
8.42 
8.66 
8.72 

11  feet 

Oubiefeet 
12.585 
14,238 
15.088 
18,900 
20,860 
21,600 

Feet. 
4.06 

a  feet 

12  feet 

4.21 

7feet       

13  feet 

4.80 

ttfeet 

'  14  feet 

4.64 

9  feet             

1  15  feet 

4.71 

lOfeet        

15. 46  feet 

4.70 
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''Assaming  a  value  of  0.5  of  a  foot  for  the  swell  head,  the  qneetion  then  is  to 
determine  the  maximum  stage  of  the  river,  the  discharge  corresponding  to  whicli 
will  pass  through  the  pass  and  lock  without  causing  an  increase  in  depth  of  water 
above  the  dam  over  that  below  the  dam  exceeding  0.5  of  a  foot.  This  will  give  the 
elevation  of  the  sill  of  the  weir  above  the  sill  of  the  pass. 

"  To  determine  this  the  Chanoine  formula  of  page  86,  ''Canalisation  de  la  Mease/' 
is  used  to  wit  * 

"Q  =  M(LH+L'  W)V2g{Z-^h)',  in  which 

**  Q  =  discharge  of  river  per  second ; 

"M  =  constant  depending  on  stage; 

"L  =  length  of  pass; 

"L'=  length  of  weir; 

"  H  =  height  of  water  below  dam  above  sill  of  pass = stage  in  this  ease; 

**Bf=  height  of  water  below  dam  above  siU  of  weir; 

y« 

"h  =  height  due  to  velocity  of  approach  =  2^. 

For  any  stage  H  the  discharge  through  the  pass  will  be  Q^=  M  (190 .  H) 
V2g  {Z-\-k),  and  through  the  lock  Q''=M  [52  (H— 1.25)]  V2g  (Z  h),  as  the  upper 
miter  sill  is  1.25  feet  higher  than  the  sill  of  pass,  so  that  for  the  pass  and  look 
Q=Q'-f  Q''=M(182H— 65)i/2p(Z+A),  for  H=5feet,  M=.708,  V=2.72  feet,  and  the 
equation  becomes  Q=.703x845x8.02x.784=3,735  cubic  feet,  which  is  considerably 
greater  than  the  discharge  corresponding  to  a  5-foot  stage.  Making  H  in  the  formolA 
equal  to  6  feet,  M  becomes  equal  to  .71,  y=2.99  feet,  and  there  results  O=0.71x 
1^x8.02x0.8=4678  for  the  discharge  by  the  lock  and  pass  with  a  swell  head  of 
0.5  of  a  foot.  Z  being  taken  equal  to  0.5  of  a  foot  and  the  sill  of  the  weir  being  6 
feet  above  that  of  the  pass,  at  a  6-foot  stage  the  discharge  over  the  weir  will  be 
L'  XO.45  X  8.02  x0.5f .  Taking  L'  equal  to  140  feet,  the  discharge  over  the  weir  becomes 
equal  to  180  cubic  feet  per  second,  so  that  the  quantity  of  water  that  can  pass  the 
dam  per  second,  the  lock  gates  being  open,  without  producing  a  greater  swell  head 
than  0.5  of  foot  is  4,858  cubic  feet.  The  discharge  of  the  river  corresponding  to  a 
6-foot  stage  is  4,910  cubic  feet  per  second,  so  that  the  swell  head  correspondmg  to 
this  discharge  would  be  but  little  in  excess  of  0.5  of  a  foot. 

''In  determining  the  length  of  the  weir  the  following  conditions  must  be  satisfied: 
First,  the  area  of  discharge  afforded  by  the  weir  must  be  sufficient,  when  taken  in 
connection  with  those  of  the  pass  and  lock,  to  permit  the  passage  of  discharges  cor- 
responding to  all  stages  up  to  the  level  of  the  top  of  pier  and  abutment  without  caus- 
ing a  greater  swell  head  than  0.5  of  a  foot;  second^  the  discharge  area  of  the  weir 
should  be  sufficient  to  pass  all  discharges  corresponding  to  stages  up  to  that  at  which 
the  natural  river  is  navigable  without  the  removal  of  any  needles  from  the  pass.  It 
may  be  stated,  however,  that  the  second  condition  will  be  satisfied  by  a  length  of 
weir  that  will  satisfy  the  first. 

**  To  determine  the  length  of  the  weir,  the  elevation  of  its  sill  being  fixed,  the 
formula  of  Chanoine  modified  to  take  into  account  the  discharge  through  the  lock 
is  used,  to  wit :  

'*  Q =M[LH+52(H— 1.25)-|-L^H^]\/2<y(Z-|-fc) ;  or,  snbstitntingforL  its  value  already 
determined,  130  feet,  the  formula  becomes  Q=M(182H— 65+L'H')l/2^(Z-|-^);  mak- 
ing H  equal  to  7  feet,  H'  becomes  equal  to  1  foot  and  the  formula  becomes  Q=M 
(1209-*-L0l/2p(Z-|-A).  For  a  stage  of  7  feet  Q=6,362  cubic  feet,  M=.73,  h=: 
V*      r'3.21)«  A 

^  =  ^  2      =0,lGO  and  (Z-|-fc)*=0.812,  whence  L'  becomes  equal  to  129.8  feet. 

"  For  high  stages  the  formula  of  Chanoine  and  de  Lagrene,  on  page  88,  Canalisa- 

/^S«        \  1 
tion  de  la  Mouse,  is  used,  to  wit:  Z=1.5  Y*\^  g*— ^  J2q>  *°  w^^ich  Z= swell  head,  V= 

mean  velocity  before  construction  of  works,  S= discharge  area  of  river  before  con- 
struction of  works,  8' = discharge  area  after  construction  of  works  =  LH-f-L'H^  and 
1.5  is  a  constant  for  cases  where  the  look  gates  are  open.  Transforming  the  above 
equation  and  substituting  for  2g  and  Z  their  values  64.3  and  0.5,  respectively,  there 

(1  5V2S2)i 
results  S^=  .32  154-1  5V8)-    ^®^  *^®  highest  stage  observed  H  =15.45  feet,  H'=9.45 

feet,  V= 4.7  feet,  and  8=4,576  square  feet,  and  8' =LH-|-L'H'= 3,260  square  feet  = 
2,008.5  square  feet-|-9.45  L',  whence  L'=  132.4  feet. 

''As  the  Rtage  that  would  just  cover  the  pier  and  abutment  is  16.5  feet^  it  is 
thought  best  to  fix  the  length  of  the  weir  at  140  feet,  particularly  as  the  rises  in  the 
8andy  during  the  summer  are  generally  quite  sudden  when  the  Ohio  is  apt  to  be  low. 

"With  the  sill  of  the  pass  at  low-water  level  and  130  feet  long,  the  sill  of  the 
weir  6  feet  above  that  of  the  pass  and  140  feet  lon^,  for  the  8-foot  stage  Z  becomes 
e^ual  to  0.53  of  a  foot,  for  the  9- foot  stage  it  is  less  than  0.5  of  a  foot,  and  when  the 
pier  and  abutment  are  submerged  Z  will  not  exceed 0.5  of  a  foot  appreciably.   *   •  •'> 
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InnovatianB.— The  arrangements  proposed  in  the  foregoing  report  were  maintained, 
except  that,  instead  of  adopting  tne  design  of  trestles  proposed  another,  requiring 
less  height  of  sill  for  its  protection,  was  used.  This  form  of  trestle  was  invented 
by  the  writer  several  years  since,  but  this  is  its  first  practical  application.  It 
does  not  superpose  and  requires  but  little  depth  of  recess. 

This  change  of  plan  was  brought  about  by  the  discovery  that  the  recess  below  the 
pass  sill  was  constantlv  filled  with  sand,  ^vel,  and  stones,  and  it  was  believed  it 
would  be  impracticable  to  keep  it  sufficiently  clean  to  properly  maneuver  the 
trestles. 

The  new  form  of  trestle  suppreased  the  axle  and  diagonal  bracing  of  the  old  and 
gives  a  decided  inclination  to  the  posts  and  permits  the  trestles  to  lie  one  within 
another  when  down,  instead  of  piling  up  on  each  other  as  in  the  old  form.  Thus  it 
is  that  a  sill  of  sufficient  height  to  protect  one  protects  all,  and  a  very  shallow  recess 
answers  the  purpose  and  greatly  reduces  the  liability  to  sand  up. 

The  method  of  maneuvering  the  trestles  was  also  changed  from  that  in  general 
use. 

In  the  maneuvers  of  the  trestles  as  heretofore  generally  practiced  a  chain  is 
attached  to  each  trestle  and  a  crab  is  moved  along  the  foot  bridge,  winding  in  the 
whole  length  of  chain  in  order  to  raise  the  trestle.  At  best  this  is  slow  and  labo- 
rious. The  new  method  connects  all  trestles  by  a  continuous  chain,  which,  when 
wound  over  a  chain  wheel  on  a  orab  located  at  lock  wall,  will  successively  bring  the 
trestles  into  position  by  the  winding  in  of  a  very  short  length  of  chain. 

There  are  several  modifications  in  the  oriffinal  designs  of  the  trestles  made  with  a 
view  to  reducing  the  time  of  maneuvering,  but  they  are  of  little  importance  and  will 
not  be  specially  mentioned  here. 

To  meet  the  unprecedented  conditions  in  a  needle  dam  of  a  depth  of  x>ool  of  13  feet 
on  the  sill  with  very  little  downstream  pressure  and  with  the  chance  of  the  head 
being  increased  1  foot  at  times  by  the  sudden  appearance  of  a  freshet  which  might 
materially  raise  the  level  of  the  upper  pool  before  the  dam  could  be  lowered,  it  was 
ueccHsary  to  provide  needles  of  much  greater  thickness  and  width  than  are  in  use 
elsewhere.  In  order  to  handle  needles  of  this  size  the  old  method  of  placing  by  hand 
was  out  of  the  question,  and  it  was  necessary  to  devise  a  new  method.  This  was 
accomplished  by  placing  suitable  machinery  on  a  boat,  which  boat  is  used  as  a  store- 
house for  the  needles  when  not  in  use. 

Character  of  foundation, — ^The  dam  is  founded  on  sandstone  varying  in  depth  below 
low  water  of  from  3  feet  at  lock  wall  to  24  feet  at  abutment.  The  material  overlying 
this  rock  was  largely  sand  and  clay,  but  the  part  underlying  the  weir  was  covered 
with  a  4- foot  layer  of  gravel  and  small  bowlders.  The  rock  was  rather  soft  on  top 
and  at  places  shelly  and  filled  with  coal  seams.  The  soft  and  shelly  parts  and  coal 
were  all  removed,  and  the  bed  prepared  was  a  fairly  good  foundation  upon  which  to 
build. 

Subetructure, — The  substructure  is  of  concrete  and  sandstone  masonry.  In  the  pass 
it  is  22  feet  and  in  the  weir  17  feet  wide  at  coping.  The  pass  masonry  averages  about 
12  feet  in  height  and  the  weir  about  24  feet.  Immediately  overlying  the  bed  rock  is 
placed  a  layer  of  concrete  varying  in  thickness,  but  averaging  about  4  feet.  On  this 
bed  of  concrete  and  near  its  upstream  and  downstream  edges  are  built  two  parallel 
masonry  walls.    The  space  between  these  walls  is  filled  with  broken  stone  to  within 

7  feet  of  coping  and  above  this  is  concrete,  and  the  whole  is  coped  at  top  to  receive 
the  superstructure.  Toward  the  upstream  side  the  masonry  is  raised  and  a  sill  is 
fastened  for  the  support  of  needles  and  protection  of  trestles. 

Trettlet, — The  pass  is  closed  by  31  and  the  weir  by  34  steel  trestles,  spaced  4  feet 
between  centers.  These  trestles  terminate  in  eyes  at  bottom  and  are  connected  to 
journal  boxes  by  pins.  The  pass  trestles  are  15  feet  2  inches  high  and  weigh  1,140 
pounds,  and  the  weir  9  feet  8  inches  in  height  and  weigh  920  pounds,  and  have  a 
oase  of  9  feet  10^  inches  and  6  feet  5  inches,  respectively.    The  width  on  top  is  3  feet 

8  inches,  and  the  floor  or  walk  way  is  3  feet  2  inches.  The  trestle  frame  is  made  of 
4-iuch  steel  channels  weighing  7.26  pounds  per  foot.  The  upstream  post  is  single. 
The  downstream  post  is  made  of  two  pieces  set  apart  and  braced  together.  These 
two  channels  are  close  together  at  bottom  and  diverge  toward  top  so  that  one  of 
them  comes  to  the  upstream  post  at  level  of  connecting  bar,  above  which  point  it  is 
riveted  to  the  upstream  post,  and  the  other  goes  to  the  top  of  trestle.  They  are 
assembled  by  gusset  plates  and  rivets.  The  frame  thus  formed  is  connected  by  two 
horizontal  braces  made  of  angle  iron  and  riveted  to  the  outside.  A  suitable  bracket 
frame  for  carrying  the  floor  is  also  riveted  to  the  outside  of  the  main  trestle  head. 
The  bar  which  forms  the  upper  support  of  needles  and  connects  one  trestle  with 
another  when  all  are  standing  is  hinged  vertically  at  pool  level  so  as  to  swing  hori- 
zontally. The  opposite  end  is  formed  into  a  hook  on  its  upstream  side  which  engages 
with  a  lip  or  projection  on  the  next  trestle.  It  is  held  in  this  position  by  a  crank- 
shaped  rod  known  as  the  Jack  post,  which  may  be  turned  from  the  walk  way  by  a 
wrench  when  it  is  desired  to  let  the  bar  swing  free,  the  hook  end  passing  through 
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the  space  formed  by  bending  the  post.    When  in  ose  the  post  is  held  from  tarnin^f  by 
a  latch  which  is  raised  out  when  the  wrench  is  dronped  orer  the  head  of  the  post. 

The  trestles  are  connected  at  top  with  sheet-iron  floors  hinged  to  and  falling  ywith 
them.  The  opposite  end  hooks  into  the  next  trestle  at  two  points,  and  a  latch,  moved 
by  the  foot,  holds  each  section  in  position.  Thus  the  trestles  are  rigidly  connected 
by  two  independent  constmctions,  and  there  is  still  a  third,  the  manenvering  chain. 
The  cost  of  trestles  and  their  connections  with  masonry  was  $3,344.64. 

In  a  frame  bolted  into  the  head  of  each  trestle  is  a  combined  ratchet  and  diaiii 
wheel  turning  on  a  horizontal  axis.  Over  this  wheel  a  chain  passes  from  one  end  of 
the  pass  to  the  other  and  auotber  chain  for  the  weir.  One  end  of  this  chain  is 
fastened  to  the  last  trestle,  the  one  next  the  pier  in  pass  and  abutment  in  weir.  The 
opposite  end  is  wound  on  a  chain  crab  located  one  on  the  lock  wall  and  the  other  on 
the  pier.  By  means  of  a  pawl  dropping  into  the  ratchet  the  rolling  of  the  chflkin 
wheel  may  be  stopped,  and  when  this  occurs  the  trestle  is  attached  to  the  chain,  and 
the  winding  of  the  crab  will  move  it  as  desired.  For  instance,  it  is  desired  to  lower 
the  trestles ;  the  support  bars  are  first  all  released,  then  the  floor  section  of  the  end 
trestle  is  unhooked  and  the  crab  turned  backward;  the  trestle,  being  pushed  away 
by  the  attendant,  pulls  the  chain  as  it  goes  down.  When  it  has  proceeded,  say,  4 
feet,  the  pawl  of  the  next  trestle  is  dropped  by  the  attendant,  and  thus  it  becomes 
attached  to  the  chain.  The  releasing  of  the  floor  locks  the  pawl  in  ratchet  so  that 
it  can  not  come  out  while  trestle  is  down. 

To  proceed  with  the  lowering  the  floor  section  is  again  released  and  a  second 
trestle  starts  down.  As  more  chain  is  unwound  other  trestles  are  attached  and  sev- 
eral will  thus  be  under  way  simultaneously.  To  raise  the  dam  the  chain  is  wonnd 
on  the  crab,  or  rather  over  a  chain  wheel  on  crab,  where  it  falls  into  a  recess  pro vided 
for  it.  The  first  trestle  (being  the  last  lowered)  is  brought  up  and  the  attendant 
stauding  on  wall  grasps  the  floor,  which  rests  on  the  chain,  and  raises  it  a  few  inches. 
This  raising  depresses  the  opposite  end  onto  the  point  of  pawl  and  lifts  it  out  of  the 
ratchet  and  thus  allows  the  wheel  to  turn  and  releases  the  trestle  from  chain.  The 
pawl  is  held  out  of  the  ratchet  by  an  automatic  device  which  drops  under  it.  As 
each  trestle  comes  up  it  is  released  from  the  chain  by  the  attendant  standing  on  the 
floor  of  the  last  one  raised  and  slightly  elevating  the  end  of  the  floor  section  Just 
coming  up.  The  floor  section  is  then  hooked  to  the  neighboring  trestle  while  the 
crab  men  are  winding ;  thus  the  entire  maneuver  may  be  performed  without  stopping 
the  crab,  and  the  winding  in  of  4  feet  of  chain  each  time  brings  a  trestle  into  place. 

Needles. — The  needles  are  of  white  pine  and  are  12  inches  in  width.  The  pass 
needles,  14  feet  3  inches  long,  are  8i  inches  thick  at  bottom  and  4i  inches  at  top  and 
Weigh  when  wet  about  265  pounds.  The  weir  needles  are  8  feet  3  inches  long,  Sc- 
inches thick  at  bottom,  and  2^  inches  at  top,  and  weigh  about  80  pounds. 

All  needles  are  provided  with  iron  straps  at  top  and  bottom  and  have  iron  handles 
at  top  for  convenience  in  handling  and  suitable  attachments  for  connecting  chains 
for  placing  and  removing  them.  In  the  sides  of  the  pass  needles  a  shallow  groove 
is  cut  in  which  it  is  proposed  to  introduce  strips  of  rubber,  should  it  be  found  nec- 
essary, to  prevent  leakage  to  any  considerable  extent.  The  cost  of  the  needles  was 
$1,353.82. 

The  pass  needles  when  not  in  use  are  stored  on  a  boat  bnilt  for  the  purpose.  This 
boat  is  provided  with  two  overhead  tracks  carrying  trolleys  for  lifting  the  needles 
from  the  piles  and  carrying  them  to  the  end  of  the  boat  when  they  are  to  be  put  in 
the  dam  and  for  piling  them  when  they  are  to  be  stored.  All  irons  are  countersunk 
so  that  the  needles  lie  flat  on  each  other  when  piled. 

To  place  a  needle  in  the  dam  it  is  suspended  at  its  center  of  gravity  from  the 
trolley  by  a  chain  passing  over  a  sheave  in  trolley  frame  and  pushed  out  until  the 
head  touches  the  footbridge,  where  it  is  held  in  the  position  desired  until  the  butt 
is  lowered  by  slacking  the  trolley  chain  until  the  neeale  strikes  the  sill. 

To  regulate  the  pool  alternate  needles  are  pushed  away  from  the  support  bar  at 
top  and  held  out  by  wooden  pins,  about  15  incnes  long,  resting  against  the  bar  and 
the  lower  side  of  needle.    These  spaces  will  pass  a  large  quantity  of  surplus  water. 

To  remove  the  needles  a  chain  about  three  times  the  length  of  dam  is  attached  by 
hooks  to  eyes  near  the  top  of  the  needles.  This  gives  an  average  length  of  chain  of 
about  3  feet  to  each  needle,  and  by  pulling  one  end  of  the  chain  upstream  the 
needles  are  successfully  removed,  the  principal  strain  having  been  overcome  in  one 
needle  before  another  is  started. 

Under  the  head  of  ^' Maneuvers,'^  the  methods  of  operation  of  both  trestles  and 
needles  will  be  more  fully  described. 

Drift  boom. — ^This  river  carries  a  considerable  quantity  of  drift.  While  this  usually 
comes  on  stages  of  water  at  which  the  dam  will  be  down,  yet  there  are  times  when 
it  arrives  in  great  quantities  with  the  first  indication  of  a  rise.  This  happens  when 
a  severe  storm  occurs  in  some  of  the  neighboring  creeks  and  causes  a  freshet  of  sufii- 
^ient  force  to  break  the  tie  and  log  booms  in  the  mouths  of  these  creeks.  This  drift 
IS  a  menace  to  the  dam,  and  should  it  come  at  a  time  when  it  was  necessary  to  lower 
the  trestles  it  would  interfere  greatly  with  this  operation,  if  not  seriously  damage, 

Digitized  by  ^OOQ IC 


APPENDIX  F  F — REPORT  OF  MAJOR  GREGORY.     2543 

or  even  destroy,  the  trestles.  To  prevent  sach  a  calamity  a  rudder  boom  has  been 
built,  which  reaches  fh>m  a  point  above  the  weir  on  the  Kentucky  side  of  the  river 
to  the  crib  at  head  of  river  wall  of  look.  As  the  river  makes  a  pronounced  bend  at 
the  point  of  attachment  of  boom,  the  boom  is  little  less  than  a  prolongation  of  the 
shore  above,  and  it  will  readily  guide  the  drift  into  the  lock,  where  it  can  be  locked 
through.  In  construction  the  boom  consists  of  four  parallel  timbers  bolted  rigidly 
together  and  having  rudders  at  intervals  of  30  feet.  The  movement  of  these  rud- 
ders is  controlled  by  a  wire  rope  which  connects  them  i^  and  is  wound  on  a  capstan 
at  ends  of  boom.  Thus  by  settins  the  rudders  at  any  desired  angle  the  boom  can  be 
held  out  in  the  stream  at  any  point  required.  The  cost  of  this  boom,  exclusive  of 
the  wire  rope,  which  is  an  old  one  that  nas  been  in  use  on  the  works  for  many  years, 
was  $1,231.83. 

n.  CONSTRUCTION. 
LOCK. 

Cojferdam. — In  the  construction  the  site  was  inclosed  by  a  pile  and  crib  coffer.  All 
work  was  done  by  hired  labor.  As  the  machinery  was  delayed  in  arriving,  the  piles 
were  driven  by  norsepower  and  the  sheet  piles  by  men  with  wooden  hammers. 
The  coffer  was  13  feet  high,  counting  from  low  water,  and  the  outer  row  of  piles 
extended  about  10  feet  below  water  and  6  feet  into  the  material  of  the  river  oed, 
overlying  the  rock.  The  inclosure  formed  by  the  piles  and  sheathing  was  tilled  with 
clay,  well  rammed,  as  were  also  the  cribs  forming  the  ends  of  the  cofferdam.  The 
outside  was  lightly  banked  up  to  about  ordinary  water  line.  A  vertical  centrifugal 
pump  with  12-inch  discharge  was  placed  in  one  comer  of  the  coffer  and  served  to 
keep  the  inclosed  space  drv  during  the  excavation  and  construction.  The  coffer 
deserves  mention  because  of  its  very  small  cost.  It  consisted  of  two  rows  of  piles 
spaced  8  feet  across  the  line  and  6  feet  with  it,  capped  at  top,  and  with  longitudinal 
wales  at  low- water  mark  and  at  one-half  the  height  of  pile  above  that  point,  spiked 
onto  the  inner  faces  of  piles.  Ties  reaching  from  one  row  to  the  other  were  also 
spiked  onto  the  piles  to  prevent  spreading.  The  sheet  piles  were  2-inch  plank  placed 
against  the  wales  and  driven  to  bed  rock,  over  the  joints  of  which  were  driven  1-inch 
plank  as  deep  as  they  could  be  forced  without  splitting.  At  the  ends  of  the  coffer 
the  proximity  of  the  bed  rock  prevented  the  use  of  piles,  and  cribs  were  built  from 
the  outer  wall  of  pile  section  into  the  bank.  As  the  excavation  proceeded  braces 
were  set  against  the  top  of  the  inner  row  of  piles  and  seated  in  the  bed  rock  outside 
the  site  of  river  wall  at  foot.  The  cost  of  thiB  coffer  was  $7.16  per  foot  of  its  length, 
or  $2,747.65. 

ExcavatUm, — It  was  necessary  to  excavate  to  a  de]^ th  of  3  feet  below  low  water  at  site 
of  lock  in  order  to  properly  seat  the  lower  miter  sill  and  secure  the  required  depth 
of  chamber.  The  lower  approach  to  lock  was  blasted  to  about  1  foot  below  low- 
water  level  and  the  upper  approach  to  upper  miter-sill  level.  The  change  of  plan 
later  on  required  this  entrance  to  l>e  still  further  lowered.  It  was  proposed  to  utilize 
much  of  the  excavated  rock  in  the  construction  of  the  fixed  dam  and  the  balance  of 
it  in  the  protection  of  the  river  banks,  which  had  been  cut  by  the  water  into  wide 
and  deep  ravines  and  gullies.  This  caused  the  piling  of  the  material  in  the  river 
outside  the  cofferdsm,  from  which  place,  on  account  of  the  change  in  plan  to  mova- 
ble dam,  it  was  removed  later  on,  at  considerable  additional  expense.  The  material 
to  be  excavated  was  mostly  sandstone,  overlying  which  was  a  good  quantity  of  clay 
and  earth.  The  rock  was  divided  bv  a  coal  vein  varying  in  thickness  from  12  to  26 
inches,  and  with  this  was  considerable  slate.  With  exceptions  here  and  there,  the 
rock  was  not  an  extremely  hard  one.  The  drilling  was  done  with  hand  drills  (Jumper 
and  chum),  and  the  blasting  with  dynamite  and  blasting  powder  and  electro-mag- 
netic battery.  The  material  was  moved  by  wheelbarrows.  The  quantity  excavated 
was  22,229  cubic  yards,  and  the  cost  of  same  was  $18,574.45. 

Stone,— 'The  stone,  which  is  a  good  quality  of  sandstone,  was  taken  from  local 
quarries  and  was  prepared  and  furnished  by  contract.  There  was  11,186.52  cubic 
yards,  which  cost  $66,285.22. 

Laying  plant,— A  self-propelling  traveling  derrick  was  used  in  the  stone  yard  for 
transferring  the  stone  from  the  various  piles  made  by  the  contractor  to  cars  at  the 
liead  of  double-track  incline  leading  to  the  middle  of  the  lock  coffer.  A  wire  rope 
passing  around  a  drum  controlled  by  a  brake  was  used  to  lower  the  loaded  car,  which 
at  the  same  movement  brought  the  empty  car  to  the  top.  The  loaded  cars  were 
taken  on  tracks  to  the  various  derricks,  where  thev  were  unloaded  as  the  stones  were 
required.  The  land  wall  was  laid  with  a  *' walking''  derrick  operated  by  hand, 
standing  on  a  oar  traveling  on  a  track  running  parallel  with  the  wall  and  Just  behind 
it,  resting  on  top  the  ledge  of  rock  upon  which  the  look  is  built.  The  top  of  the 
mast  was  held  by  two  stin  legs  reaching  back  to  and  traveling  on  a  track  on  top  of 
the  banlc.  The  movement  of  the  derrick  from  point  to  point  was  accomplished  b^ 
attaching  a  rope  ahead  and  winding  it  on  the  crab.  At  the  same  time  the  st* 
trucks  were  moved  with  crowbars.    The  river  wall  and  miter  walls  v^ —  — ^ 
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the  regular  type  of  boom  and  guj  derrick,  located  at  convenieDt  points  and  operated 
either  by  hand  or  steam  power.  Only  two  hoisting  engines  were  used,  and  Uiey 
were  single-cylinder,  single-drum  engines,  supplied  with  steam  from  the  Uoilers  used 
for  the  pump  engine.  The  cost  of  this  plant  was  $8,823.98,  of  which  one-half  only, 
or  $4,411.99,  is  properly  chargeable  to  the  look  construction,  as  the  plant  was  used  to 
the  completion  of  the  works. 

Masonry,— The  masonry  was  laid  by  hired  labor,  and  cost,  including  labor,  cement, 
and  stone,  and  exclnding  cost  of  plant,  for  9,064.28  cubic  yards,  $71,591.56,  or  $7.9(H^ 
per  cubic  yard.  The  average  cost  for  labor,  sand,  and  cement  was  $2.10  per  cubic 
yard.  Covering  all  the  items  that  can  properly  be  charged  to  masonry,  including 
labor,  cement,  stone,  and  one-half  the  cost  of  the  whole  plant,  the  average  cost  per 
cubic  yard  was  $8.39  for  the  entire  lock.  The  quantities  of  masonry  are  distributed 
as  follows: 

Cubic  yards. 

River  wall 4,244.14 

Land  wall 3,877.10 

Wing  wall 205.06 

Head- bay  and  miter  walls 727.98 

Total 9,054.28 

The  classes  of  stone  used  are  divided  as  below : 

Cabio  yurds. 

Special  stone,  coping,  quoins,  etc 636 

Dressed  face 1,545 

Pitchface 995 

Squared  stone  (jointed  backing) 830 

Backing 5,048.28 

Total 9,054.28 

Cement,— The  cement  used  was  F.  O.  Norton's  Rosen  dale,  and  was  very  satisfactory 
in  every  way.  It  was  purchased  under  the  following  specifications:  (1)  Uniform  in 
character;  (2)  90  percent  to  pass  through  sieve  of  2,500  meshes  per  square  inch; 
(3)  not  to  set  in  less  than  twenty-five  minutes  so  as  to  bear  4-ounce  weight  on  one- 
twelfth-inch  wire. 

A  Fairbanks  testing  machine  was  used,  every  tenth  barrel  being  tested  at  first, 
the  number  decreasing  later  on. 

Mortar, — In  mixing  the  mortar  for  laying  the  masonry,  two  parts  of  sand  were 
used  to  one  of  cement.  Owing  to  the  fact  that  the  cement  was  delivered  by  rail 
upon  the  opposite  side  of  the  river  from  the  lock,  and  also  because  the  sand  could 
only  be  gotten  upon  that  side,  most  of  the  mortar  was  mixed  there  and  transferred 
in  a  dump  box,  which  was  first  hoisted  by  a  horse  to  the  top  of  a  to^er  made  of 
poles,  where  it  was  attached  to  a  pulley  traveling  on  a  wire  rope  reaching  across 
the  river.  Its  speed  in  descending  the  wire  rope  was  regulated  by  a  small  line 
wound  on  a  spool  in  the  tower,  and  its  return  was  effected  by  winding  in  this  line. 
It  was  possible  to  stop  or  start  the  box  at  any  point  desired  and  dump  the  mortar 
on  platforms,  from  whence  it  was  distributed  to  the  masons  as  needed. 

Concrete. — Concrete  was  used  only  for  leveling  up  inequalities  made  by  blasting 
out  the  foundation,  and  there  was  only  57  cubic  yards.  The  mortar  was  mixed  sim- 
ilar to  that  used  for  masonry,  and  the  broken  stone  incorporated  with  it  by  the  use 
of  shovels  and  hoes.  It  was  taken  to  points  required  in  wheelbarrows  and  was 
rammed  in  place  by  wooden  mauls.  Fifty-seven  cubic  yards  was  used,  costing 
$276.79,  or  $4.85  per  yard. 

Miter  siUs,— The  miter  sills  are  of  white  oak,  bolted  to  the  bed  rock  at  lower  gates 
and  to  the  masonry  and  bed  rock  at  the  upper  fates.  The  sill  for  each  gate  is  in  two 
pieces,  one  on  top  the  other,  and  they  are  16  inches  thick,  or  wide,  up  and  down 
stream.  One  end  of  each  sill  is  cut  to  fit  the  walls  and  the  others  miter  on  each  other. 
The  masonry  on  the  lower  side  and  against  which  the  sills  press  is  made  of  voussoirs, 
the  radius  being  40  feet.    The  cost  of  sills  was  $565.44  in  place. 

Valves, — As  originally  built  the  lock  was  to  be  filled  through  culverts  in  the  lock 
walls ;  the  change  in  plan  necessitated  lowering  the  upper  miter  wall  and  consequent 
destruction  of  culverts,  and  the  filling  of  the  lock  now  takes  place  through  valves 
in  the  upper  gates.  The  discharging  apparatus  remains  as  originally  put  in  and  is  as 
follows :  In  the  lock  walls  culverts  are  built  leading  from  an  opening  in  the  face  in 
gate  recess  to  a  similar  opening  in  the  face  below  the  gates;  thus  the  culvert  con- 
nects the  water  in  the  lock  chamber  with  that  of  the  lower  pool.  The  openings 
above  the  gates  are  closed  at  will  by  cast-iron  valves  or  wickets  about  6  feet  nigh  by 
5i  feet  wide,  having  yertical  shafts  through  the  central  parts,  which  reach  the  top 
of  the  walls,  where  they  are  connected  with  suitable  maohinery  for  operation. 
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Movable  iron  screens  protect  the  valves  and  cnlverts  from  drift.  The  amonnt 
expended  on  this  part  of  the  work  was  $1,020.20,  inolnding  ironwork,  machinery, 
and  putting  the  wickets  and  frames  in  place. 

First  gatee. — The  first  ^ates  were  built  before  the  plan  of  dam  "was  changed,  but 
the  reduction  of  the  height  of  lock  and  removal  ol  upper  miter  wall  caused  by 
this  change  of  plan  rendered  the  upper  gates  useless,  and  the  delay  in  the  comple- 
tion made  it  inadvisable  to  use  the  lower  ones,  much  of  the  timber  therein  having 
decayed  badly.  However,  as  they  were  part  of  the  original  structure,  they  will  be 
briefly  described.    They  were  of  the  regular  niitering  pattern,  without  heel  or  toe 

{>ost,  the  arms  being  separated  by  short  blocks  In  upper  parts  and  built  close  in 
ower  parts.  They  were  built  of  white  oak,  h«wn  one-fialf  inch  larger  than  desired 
size  and  then  counter  hewn  and  planed  to  the  exact  size.  On  account  of  the  great 
thickness  and  length,  the  timber  was  very  expensive  to  begin  with,  and  this  expense 
was  greatly  increased  by  the  amount  of  work  required  to  get  it  to  the  exact  size. 
The  lower  gates  were  28  feet  9i  inches  high,  and  the  upper  ones  18  feet  7}  inches. 
The  main  arms  were  29  feet  6  inches  Ions,  18  inches  wide,  and  12  inches  thick.  The 
upper  gates  were  built  solid,  7  feet  6  iuimes  high,  and  then  the  arms  were  spaced  at 
increasing  intervals  from  6  inches  at  bottom  to  25  inches  at  top.  The  lower  gates 
were  solid,  8  feet  9  inches  high;  the  space  between  the  remaining  arms  ranged  iinom 
8  inches  at  bottom  to  41  inches  at  top.  The  end  blocks  used  for  spacing  the  arms 
were  4  feet  long  and  the  middle  ones  3  feet  long,  and  all  were  the  same  width  as  the 
arms — 18  inches.  The  sheathing  was  placed  vertically  and  was  3  inches  thick  and 
8  inches  wide,  and  extended  from  the  top  arm  of  the  solid  part  of  gate  to  the  top 
arm  of  gate,  rabbets  being  cut  in  the  members  to  receive  it.  The  whole  frame  is 
held  rigidly  together  by  vertical  iron  straps  countersunk  in  the  timbers,  through 
which  are  passed  numerous  bolts.  Two  diagonal  straps  reached  from  a  cast-iron 
bonnet  at  top  of  heel  to  a  j>in  passing  through  a  strap  near  the  toe ;  this  bonnet  was 
slotted  to  receive  a  bent  strap  which  was  held  to  it  by  a  pin ;  the  two  ends  of  this 
strap  connected  by  tum<buckles  with  fixed  anchor  straps  in  the  masonry. 

New  gates, — ^The  new  gates,  made  necessary  by  changes  in  plan  and  delay  in  com- 
pletion of  works,  are  much  lighter  and  cheaper  than  the  old  ones,  although  the  old 
irons  were  used,  being  altered  to  suit  the  new  dimeusions.  The  timber  is  long  leaf 
yellow  pine.  Each  arm  is  made  of  two  pieces  9  inches  thick,  bolted  together.  The 
plan  of  construction  is  similar  to  that  of  the  old  gates,  except  that  it  was  necessary 
to  introduce  steel-girder  frame  for  the  filling  valves  near  the  bottom  of  the  upper 
gates.  The  timber  was  purchased  already  dressed  on  four  sides  to  the  desired  dimen- 
sions, and  this,  coupled  with  the  fact  that  each  stick  has  ouly  half  the  thickness  of 
the  gates,  rendered  these  gates  much  less  expensive  than  the  former  ones,  the  dress- 
ing of  the  timber  for  which  was  all  done  by  hand  and  included  a  reduction  in  breadth 
of  one-half  inch.  The  lock  is  filled  through  four  valvea  or  wickets  in  each  upper 
gate;  these  valves  close  spaces  4  feet  in  length  by  2  feet  in  width;  they  turn  upon 
steel  journals  placed  horizontally  through  the  center,  which  fit  into  slotted  cheek 
plates  made  so  as  to  permit  the  removal  of  the  valves;  along  the  enter  edges  a  strip 
of  rubber  is  fastened  to  prevent  leakage  through  the  opening;  an  arm  projects  from 
the  under  half  of  the  valve  and  to  this  the  operating  rod  is  attached.  To  open  the 
valve  the  rod  is  lifted  by  means  of  a  rock  bolted  to  its  upper  end«  working  in  a  pinion 
to  which  a  lever  is  fastened;  these  levers  are  so  placed  as  to  lie  below  the  level  of 
the  top  of  gate,  both  when  the  wicket  is  shut  and  open.  The  cost  of  the  gates  was 
$6,270.26,  including  iron  from  old  gates;  or  $3,165.50,  without  counting  cost  of  old 
iron,  which  has  been  accounted  for  in  cost  of  first  gates. 

Filling  behind  lock. — It  is  properly  a  part  of  the  Jock  construction  to  connect  the 
masonry  with  the  bank  behind  it.  Although  this  lock  was  located  well  in  the  bank, 
yet  it  w:is  necessary  to  slope  the  bank  resting  on  the  ledge  of  rock  on  which  the  walls 
were  built  and,  after  the  completion  of  the  masonry,  to  refill  this  space.  In  the 
first  place  a  perforated  tile  drain  was  put  in  above  lower  pool  level  along  the  back 
of  land  wall  for  the  purpose  of  draining  off  the  surface  water  which  might  other- 
wise collect  there.  The  cost  of  this  drain,  including  tile  and  labor,  was  $76.64.  On 
top  of  this  was  placed  broken  stone  for  a  lieightof  8  feet,  and  then  the  embankment 
was  commenced.  It  was  largely  of  broken  stone  taken  from  the  lock  approaches, 
and  contained  3,300  cubic  yardi,  and  cost,  charging  half  the  expense  of  blasting, 
$1,819.66. 

Miscellaneous  work.— In  the  construction  of  the  lock  there  were  many  small  items, 
amonuting  to  very  little  when  considered  separately,  but  required  considerable 
labor  and  expense  when  taken  together.  Thus  there  were  the  necessary  fences, 
buildings  for  storing  cement  and  tools,  shops,  engine  sheds,  boiler  houses,  maga- 
zines, office,  etc. ;  the  ladders  and  other  iron  work  fitted  to  the  look  outside  of  that 
counted  in  cost  of  gates  and  valves,  various  repairs  to  tools,  machinery,  et** 

The  total  cost  of  lock,  including  cofferdam,  excavation,  concrete,  mf»»^ 
two  sets  of  gates,  adjustable  dams,  valves,  irons,   temporary   built' 
embankment  behind,  and  various  other  items,  was  $120,371.8^ 
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PASS  SUB8TRUCTURK. 

General  description, — The  Navigation  Pass,  or.  as  it  is  geuerally  called,  simply  the 
''Pass/'  is  130  feet  in  length  and  the  masonry  has  a  width  of  22  feet  on  top.  The 
bed  rock  on  which  it  is  built  is  about  3  feet  below  low  water  at  lock  and  increases 
to  14  feet  at  a  distance  of  50  feet  from  the  lock  and  is  16  feet  at  the  pier.  The  sub- 
structure is  of  masonry  and  concrete.  Near  the  upstream  edge  of  the  masonry  is 
fastened  a  heavy  wooden  sill,  the  purpose  of  which  is  to  support  the  needles  when 
the  dam  is  up  aud  protect  the  trestles  when  dam  is  down. 

Cofferdam. — The  site  of  the  pass  was  covered  by  a  high  waste-dump  of  rook  exca- 
vated from  lock.  This  was  dredged  out  and  boated  away,  and  two  rows  of  piles, 
reaching  Arom  the  lock  170  feet  out  into  the  river,  were  driven  above  and  below  the 
proposed  dam.  Parallel  with  the  line  of  dam  the  piles  were  8  feet  between  centers, 
and  across  the  line  they  were  12  feet,  the  space  inclosed  was  36  feet  wide,  the  piles 
were  capped,  wales  were  spiked  on  at  water  level,  and  sheet  piles  were  driven  to 
inclose  these  spaees,  which  spaces  were  filled  with  well-rammed  clay.  After  dred^^- 
ing  out  the  inclosure  the  two  walls  of  the  coffer  were  connected  at  outer  end  by  a 
crib  which  was  also  sheathed  and  filled  with  clay  and  banked  up  on  the  river  side 
with  heavy  material  and  riprapped.  The  walls  were  well  braced  apart  at  top,  the 
braces  bein^  so  spaced  as  to  interfere  as  little  as  possible  with  the  work  insiae  the 
coffer.  Owing  to  the  character  of  the  material  surrounding  and  underlying  this 
coffer  much  trouble  was  encountered  in  maintaining  it  and  keeping  it  sufficiently 
dry  for  good  work.  The  timber  used,  as  well  as  the  piles,  except  the  sheeting,  was 
that  which  had  been  purchased  for  the  stationary  dam,  and  the  cost  was  nearly 
double  that  which  new  timber  suitable  for  the  purpose  could  have  been  gotten. 
I^eaving  out  the  cost  of  excavation  necessary  to  begin  the  construction  of  the  coffer, 
the  cost  was  $4,899.63. 

Excavation,— As  has  been  mentioned,  a  great  amount  of  excavation  was  required  to 
prepare  the  site  for  the  cofferdam ;  it  was  also  necessary,  after  pumping  out,  to 
excavate  to  the  bed  rock  inside  the  coffer.  After  this  was  well  under  way  it  was 
found  that  the  water  from  the  river  was  forciug  large  quantities  of  sand  into  the 
inclosure  under  the  clay  of  the  coffer,  and  thus  undermining  the  clay  and  the  sheet 
piling;  this  continued  until  the  clay  had  reached  the  rook. 

At  the  end  of  the  pass  next  the  lock  it  was  necessary  to  blast  out  the  bed  rock  to 
a  depth  of  several  feet  in  order  to  set  the  anchor  bolts  which  hold  the  sill  in  place; 
toward  the  pier  end  the  rock  was  shelly  and  soft,  and  at  one  point  a  depth  of  10 
feet  was  taken  out  before  a  material  sufficiently  hard  to  build  upon  was  found;  this 
excavation  was  made  through  soft  sandstone,  fire  clay,  and  coal.  The  quantity  of 
materia]  excavated  was  5,508  cubic  yards  of  earth,  broken  stone,  etc. ;  280  cubic 
yards  loose  rock  and  fire  clay,  and  60  cubic  yards  solid  rock,  at  a  total  cost  of 
$1,458.20. 

Concr«/«.— The  concrete  for  the  pass  was  mixed  by  hand,  the  amount  not  being 
deemed  sufficient  to  justify  the  purchase  of  a  mixing  plant;  the  quantity,  however, 
was  greatlv  increased  over  the  original  estimate,  because  of  the  poor  quality  of  bed 
rock,  and  had  this  been  foreseen,  a  mixer  would  have  been  provided,  as  it  was  for 
the  weir  construction  later  on.  The  stone  used  was  fairly  hard  sandstone,  blasted 
from  the  approaches  to  the  lock.  It  was  broken  by  hand  to  a  size  which  would  pass 
through  a  2-inch  ring.  The  cement  was  Norton  s  Rosendale,  used  1  part  to  2  of 
sand,  mixed  dry  on  a  large  platform;  the  water  was  then  added,  and  a  vigorous 
stirring  with  hoes  soon  made  a  good  mortar,  into  which  the  stone  was  cast,  and  the 
whole  mass  was  turned  up  with  shovels  aud  wheeled  to  points  required,  where  it 
was  deposited  in  layers  about  8  inches  thick  and  rammed  until  the  water  covered 
the  surface.  It  required  If  barrels  of  cement  to  the  ^ard  of  concrete,  and  the  great- 
est quantity  that  could  be  placed  was  about  110  cubic  yards  in  twenty-four  hours. 
The  total  quantity  in  pass  was  850  cubic  yards,  and  it  cost  $4,326.50,  or  $5.09  per 
cubic  yard. 

Stone  cutting. — Although  the  stone  used  in  this  construction  was  largely  taken  from 
completed  work,  it  was  necessary  to  cut  a  large  quantity  of  it  for  coping,  sill  stones, 
etc.,  and  to  nitcli-fuce  much  of  the  backing  for  use  in  the  wall  faces.  The  cutting 
was  done  by  nired  labor  and  cost,  for  480  cubic  yards,  $2,382.10. 

Masonry, — At  the  time  the  lock  walls  were  reduced,  most  of  the  stone  was  taken 
to  the  yard  behind  lock  and  piled  away ;  the  cutting  was,  of  course,  done  at  these 

Siles,  and  in  order  to  get  this  stone  to  the  site  of  pass  it  was  necessary  to  build  a 
ouble-track  incline  180  feet  long  down  the  bank  and  across  the  lower  entrance  of 
lock  to  the  end  of  cofferdau);  from  the  ends  of  this  incline  tracks  were  laid  into  the 
stone  piles  and  out  onto  the  cofferdam.  A  dram  with  wire  rope  placed  at  head  of 
incline  was  used  for  lowering  the  stone  cars  and  bringing  up  the  empties.  The  sand 
was  nearly  all  obtained  from  the  opposite  side  of  river,  and  required  careful  screen- 
ing. The  cement  was  the  same  used  for  all  the  masonry  at  this  place — ^Norton's 
Eosendale.    The  mortar  was  mixed  in  proportion  of  two  parts  Siind  to  one  of  cement. 
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The  quantity  of  stone  placed  in  paes  was  230  yards  special  stone^  250  yards  squared 
stone,  and  99  yards  backing;  this  made  595.28  cubic  yards  masonry,  and  the  cost 
was  $6,727.70,  or  $11.30  per  cable  yard. 

Sillg. — ^The  purpose  of  the  principal  sill  is  to  support  the  needles  when  up  and 
protect  the  trestles  when  down.  The  main  sill,  which  runs  the  entire  length  of 
masonry  near  its  upstream  side,  is  made  of  the  best  grade  of  white  oak  obtainable 
in  this  locality,  and  consists  in  section  of  two  pieces  16  by  17  inches  each,  lying 
one  upon  the  other  and  rabbeted  so  as  to  lap  3  inches.  The  two  pieces  thus  form  a 
sill  31  inches  high,  but  as  4  iuches  of  it  is  let  into  the  stone  it  stands  but  27  inches 
above  coping.  On  its  upstream  side  is  a  tier  of  cut  stone,  which  stones  reach  to 
within  5  iuches  of  the  top  immediately  against  sill  and  slope  up  until  they  come  to 
its  level  2  feet  away.  The  recess  or  projection  thns  formea  receives  the  bottoms  of 
the  needles,  the  sill  being  cut  to  the  angle  the  needles  made  with  the  vertical,  and 
protected  by  iron  sheeting.  The  sill  is  bolted  at  intervals  of  4  feet  to  the  masonry 
underneath,  and  is  also  bolted  horizontally  at  intervals  of  8  feet  to  the  masonry 
upstream.  The  varions  sections  of  the  sill  are  halved  together  with  a  2-foot  lap  and 
laid  with  broken  joints. 

The  upstream  journal  boxes  for  the'  trestles,  as  first  designed,  were  let  into  the 
lower  face  of  the  sill. 

It  was  found  after  completing  the  pass  substructure  that  the  sand  Ailed  in  below 
this  sill  to  such  an  extent  that  it  might  endanger  the  proper  seating  of  the  trestles 
and  cause  trouble  in  raising  them.  This  led  to  the  adoption  of  a  new  style  of  tres- 
tle, which  permitted  a  sill  of  much  less  height.  In  order  to  reduce  this  height  sills 
were  placed  at  intervals  of  4  feet  between  centers  on  the  masonry  floor  below  the 
main  sill  and  at  right  angles  thereto.  These  sills  are  14  inches  square  and  12  feet 
long  and  are  bolted  to  the  masonry.  On  these  the  trestles  stand,  instead  of  on 
masonry  as  originally  intended.  The  sills  contained  11,116  feet  B.  M.  timber,  and 
cost  $911.28  in  place. 

Fired  ironwork, — This  consisted  of  tie  straps  and  driftbolts  for  masonry,  journal 
boxes  for  trestles,  and  anchor  bolts  and  straps  for  sills.  The  original  journal  boxes 
put  in  were  not  suitable  for  the  new  design  of  trestle,  and  the  lower  ones  were  taken 
out  when  the  trestle  floor  was  raised.  The  upper  boxes  were  left  in,  as  they  were 
embedded  in  sill.  The  new  lower  journal  boxes  were  fastened  to  the  trestle  sills 
and  the  upper  ones  to  the  main  sill.  The  trestle  sills  were  anchored  by  six  1-inch 
bolts  set  in  the  masonry  with  cement  and  lead.  The  main  sill  was  anchored  down 
with  If-inch  rods  10|  feet  long,  at  the  bottom  of  which  was  a  heavy  cast-iron  disk. 
These  rods  were  set  in  as  the  masonry  reached  the  proper  level  and  concrete  filled  in 
over  the  disks.  It  was  also  anchored  horizontally  to  the  masonry  above  by  bolts 
passing  through  the  lower  sill  and  by  a  strap  passing  through  the  upper  sill  and 
over  the  masonry  to  the  masonry  tie  strap.  At  the  level  of  the  bottom  of  the  coping 
tie  straps  connecting  the  upstream  and  downstream  walls  of  the  masonry  were  put 
in,  spaced  8  feet  between  centers.  The  upstream  ends  of  these  straps  were  formed 
into  a  rod  which  passed  through  the  horizontal  anchor  straps  of  the  main  sill;  the 
lower  end  held  a  washer  against  the  masonry.  Each  piece  of  coping  along  the 
upstream  and  downstream  sides  of  the  masonry  was  fastened  to  the  masonry  below 
by  driftbolts  8  feet  long  set  in  cement.  The  quantity  used  was  54,742  pounds,  and 
cost  $1,889.99.  The  placing  of  the  iron,  which  required  considerable  stone  cutting 
and  drilling,  cost  $384.61,  making  a  total  for  fixed  iron  of  $2,274.60. 

WEIR  SUBSTRUCTURE. 

Oenerdl  description, —Ab  many  of  the  details  of  construction  have  been  described, 
they  will  be  omitted  in  the  description  of  the  weir.  The  weir  is  140  feet  in  length, 
and  is  founded  on  bed  rock  at  a  distance  of  from  16  to  24  feet  below  low- water  level, 
and  has  a  width  on  top  of  17  feet.  A  bed  of  concrete  varying  in  depth  from  4  to  6 
feet  was  placed  on  the  bed  rock,  and  on  top  of  this  two  walls  extending  across  the 
river  some  distance  apart  were  built.  The  bottom  part  of  this  space  was  filled  with 
broken  stone  and  the  top  coped  over  at  a  point  a  few  feet  above  low  water.  The 
whole  structure  is  surmounted  by  a  cast-iron  sill  near  the  upstream  side  for  the  sup- 
port of  bottoms  of  needles  and  protection  of  trestles. 

Cofferdam, — The  experience  with  a  narrow  pile  cofferdam  for  the  pass  was  such  that 
a  much  wider  one  was  built  for  the  weir.  Although  the  foundation  was  much  deeper 
than  that  of  pass,  there  was  no  such  trouble  in  preventing  leakage  and  undermining 
as  was  encountered  there.  The  cofier  consisted  of  two  rows  of  piles  above  and  below 
the  sills,  6  feet  between  centers  with  the  line  and  12  feet  across  it,  cut  off  and  capped 
at  low- water  line  and  surmounted  by  crib  work  rising  about  10  feet  higher.  Sheet 
piling  was  driven  in  the  usual  way  and  cut  off  at  bottom  of  cribs,  and  the  cribs  were 
lined  with  plank,  and  the  inclosures  thus  found  were  filled  with  clay  below  water 
line.  Above  water  the  spaces  were  left  open  in  order  to  add  as  little  weight  as  possi- 
ble, the  intention  being  to  fill  them  upon  the  approach  of  a  rise,  and  as  this  condition 
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did  not  occur  they  were  never  filled.  At  the  abutment  end  of  the  ooffer  two  rows  of 
close  piles  were  driven,  placed  in  the  form  of  an  arch  and  connecting  the  upstream 
and  downstream  walls  of  coffer.  At  the  pier  end  connection  was  made  with  the  pass 
coffer,  a  part  of  which  had  been  retained  for  that  purpose.  The  timber  used  was  that 
which  had  been  purchased  for  stationary  dam,  was  not  well  adapted  to  the  purpose, 
and  was  much  more  expensive  than  was  required  for  a  cofferdam  which  was  to  stand 
but  a  single  season.  The  ooffer  was  well  banked  by  the  material  removed  from  the 
site  of  work,  mnch  of  which  was  of  an  excellent  quality  for  the  purpose.  The  cost 
of  this  coffer  was  $5,017.78. 

Exoavation.-'A»  there  was  no  dredge  available,  the  excavation,  both  in  preparing 
the  coffer  site  and  inside  the  coffer  alter  completion,  was  done  with  men.  The  ma- 
terial was  hoisted  with  derricks  and  engines  and  dumped  outside,  where  it  formed 
a  good  protection  to  cofferdam.  The  material  was  largely  sand*  although  a  vein  of 
gravel  was  found  near  the  bed  rook.  The  quantity  of  material  moved  was  7, 846 
cubic  yards,  at  a  eost  of  $1,605.20. 

Concrete. — ^The  foundation  or  bed  rock  was  covered  with  a  monolith  of  concrete 
over  4  feet  in  depth  and  24  feet  wide.  Concrete  was  also  used  for  filling  the  spaces 
between  the  weir  walls  toward  the  top.  The  stone  was  broken  by  hired  labor  with 
small  hammers.  A  mixer  was  improvised  from  machinery  and  material  on  hand. 
There  was  746  oubie  yards  put  in  and  the  cost  was,  $8,320.88,  or  $4.45  per  cubic 
yard. 

Stoneoutting. — It  was  necessary  to  cut  coping  and  other  stone  from  those  removed 
from  old  abutment  and  others  on  hand.  This  work  was  done  by  hired  labor,  and  cost, 
for  1,012.65  cubic  yards,  $2,982.81. 

Masonry. — The  stone  for  weir  masonry  was  largely  taken  from  old  abutment.  A 
track  was  built  from  coffer  to  that  point  for  its  transportation.  A  track  was  also 
laid  to  the  pile  on  top  of  bank,  where  most  of  the  special  stones  were.  The  same  pro- 
portions of  sand  and  cement  were  used  for  mortar  as  for  the  work  already  described. 
The  quantity  of  masonry  laid  was  1,883.11  cubic  yards,  at  a  cost  of  $15,961.36,  being 
$8.47i  per  cubic  yard. 

Fixed  ironwork. — The  fixed  ironwork  of  weir  consists  of  a  cast  sill  along  the  upper 
part,  tie-rods,  anchor  bolts,  driftbolts,  and  journal  boxes.  The  work  is  quite  similar 
to  that  of  pass,  except  as  to  sill.  This  is  a  heavy  hollow  casting,  made  in  8-foot 
sections  and  held  to  masonry  by  long  bolts,  having  a  disk  embedded  in  the  masonry 
at  bottom.  The  sill  is  filled  with  mortar.  The  masonry  above  the  sill  is  exactly 
like  that  of  pass.  The  quantity  of  wrought  iron  used  was  15,750  pounds,  and  of 
cast  iron  39,091  pounds,  costing  $1,601.59.  The  cost  of  placing  was  $430,  making  a 
total  for  fixed  iron  of  weir  of  $2,031.59. 

PIER,  ABUTMENT,  ETC. 

Pier, — Dividing  the  pass  from  the  weir  is  a  pier  12  feet  wide  and  36  feet  long. 
Below  water  line  it  has  a  rectangular  plan,  while  above  that  the  lower  end  is  a  semi- 
circle and  the  upper  end  elliptical  in  shape.  The  foundation  is  similar  to  that  of 
pass.  The  downstream  end  reaches  in  height  to  the  8- foot  water  level,  and  is  thei'e 
coped  over.  The  upstream  end  rises  about  3^  feet  above  upper  pool  level.  Steps 
connect  the  lower  and  upper  levels.  A  recess  is  formed  on  the  pass  side  of  the  pier 
for  the  reception  of  the  trestles  when  down.  This  recess  cuts  the  pier  almost  in 
twain,  and  is  covered  by  an  iron  grating.  After  excavating  the  site  the  pier  was 
built  in  the  pass  cofferdam,  and  contained  364.91  yards  masonry,  the  cost  of  which 
was  $3,489.26,  and  40  yards  of  concrete,  which  cost  $173.60,  a  total  of  $3,692.86.  The 
excavation  amounted  to  220  cubic  yards  and  cost  $38.50. 

A  cast-iron  pipe,  placed  near  the  low- water  level,  and  reaching  from  the  head  of 
pier  in  upper  pool  to  back  of  trestle  recess  in  lower  pool  and  containing  an  eddy 
valve,  operated  from  top  of  pier,  was  put  in  for  the  purpose  of  flushing  out  the 
trestle  recess  so  as  to  insure  the  proper  seating  of  the  trestles  when  they  were  lowered. 
The  experience  gained  with  trestles  of  wicket  dams,  where  the  recess  sands  up  some- 
times led  to  the  adoption  of  this  device,  but  it  is  wholly  useless  in  a  needle  dam,  as 
by  removing  the  needle  immediately  adjoining  the  pier  a  current  can  be  sent  into  the 
recess  which  will  remove  anything  liable  to  collect  tnere.  The  cost  of  this  apparatus 
was  $265,  which,  together  with  other  iron  work  of  pier,  makes  a  total  of  $307.  The 
cost  of  pier  was  $4,854.56. 

Abutment. — The  weir  terminates  in  an  abutment  resting  on  a  concrete  foundation 
and  extending  in  height  to  a  point  10}-  feet  above  weir  sill,  or  3  feet  above  pool-level. 
The  abutment  is  21^  &et  long  and  17i  feet  wide.  A  recess  about  6  feet  scjuare  is  built 
in  the  face  to  receive  the  trestles  of  the  weir.  This  is  covered  by  au  iron  grating. 
The  space  behind  the  abutment  back  to  the  cofferdam  was  filled  with  broken  stone, 
1,500  cubic  yards  being  put  in.  Tlie  abutment  contained  46  yards  special  stone, 
190  yards  pitch  face,  and  172  yards  backing,  in  all  352  cubic  yards  masonry,  64  yards 
concrete,  and  the  amount  of  excavation  was  336  yards.  The  coat  was  $5,284.90, 
including  masonry,  concrete,  and  iron  grating. 
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Addition  to  Jock  wall, — The  outer  face  of  river  wall  of  look  was  built  of  pitch-face 
masonry  and  was  not  vertical.  At  the  point  where  dam  joins  it  it  was  necessary  to 
oonstrnct  a  wall  having  a  vertical  face;  this  was  tied  into  the  main  wall  and  con- 
tained 16  cubic  yards  of  masonry^  and  cost  $191.71.  The  total  cost  of  substructure 
of  pass  and  weir,  together  with  pier  and  abutment,  was  $68,519.28.  To  this  we  may 
add  $5,178.46  for  superstructure,  giving  total  for  movable  dam  of  $73,697.74. 

APPROACHES,  PROTKCTION  WORKS,   ETC. 

Approiichea.^Owing  to  the  location  of  the  look  in  the  bank  much  excavation  was 
required  above  and  below' it  to  facilitate  entrance  and  exit;  in  fact  the  approaches 
were  entirely  out  of  water  during  the  dry  season.  Most  of  this  excavation  was  solid 
rock,  although  this  was  overlain  with  a  heavy  coveriug  of  earth.  As  it  was  pro- 
posed to  use  much  of  the  rock  in  the  construction  of  a  stationary  dam,  part  of  the 
material  was  piled  in  the  river  Just  outside  the  channel  excavated  below  the  lock 
and  part  of  it  was  taken  across  the  river  and  filled  in  behind  the  abutment  and  used 
for  bank  protection.  Above  the  lock  approach  was  not  taken  out  so  deep  as  below, 
where  part  of  it  was  excavated  in  cofferdams,  but  its  depth  was  considerably 
increased  after  the  change  of  plan  of  dam  made  it  necessary  to  lower  the  upper  miter  sill 
level.  Considerable  earth  excavation  was  necessitated  by  the  fact  that  sediment 
filled  in  badly  below  lock  in  winter,  and  where  the  excavation  had  not  beeu  com- 
pleted in  a  single  season  it  was  necessary  to  remove  this  deposit  previous  to  resumption 
of  excavation. 

The  ledge,  when  blasted,  was  left  quite  rough,  and  this  was  smoothed  down  so  as 
to  present  a  fairly  even  surface  to  boats  entering  and  leaving  the  lock. 

The  total  quantity  of  material  excavated  (exclusive  of  reexcavation  by  dredge) 
was  35,416  cubic  yards,  and  cost  $18,419.70. 

Cribs. — A  triangular  crib  30  feet  long  and  20  feet  wide  and  as  high  as  lock  is  built 
immediately  above  river  wall.  Its  purpose  is  to  ward  off  drift  which  previous  to  its 
construction  lodged  against  the  head  of  wall  when  gates  were  open,  and  often  closed 
the  lock.  It  is  desirable  at  times  to  leave  all  the  gates  open,  in  order  to  prevent 
deposit  in  lower  approach,  and  this  causes  a  current  throueh  the  lock  which  draws 
the  drift  against  the  walls.  The  point  of  this  crib  is  covered  with  boiler  plate,  and  it 
has  been  quite  effective  in  ice  as  well  as  drift.  It  also  assists  greatly  in  directing  rafts 
into  the  pass  when  the  current  sets  strong  toward  lock.  Its  construction  required 
23,467  feet  B.  M.  sawed  timber,  and  264  cubic  yards  broken  stone,  and  it  cost  $813.68. 

Retaining  or  protection  cribs  were  built  on  top  of  the  ledge  for  a  distance  of  400 
feet  above,  and  the  same  below  the  lock.  They  were  about  4  feet  in  height  and  6 
feet  in  width,  and  were  built  of  old  timber  which  had  been  intended  for  use  in  the 
dam  and  was  considerably  decayed  when  put  in.  During  the  past  season  the  cribs 
were  replaced  by  light  stone  retaining  walls.    These  cribs  cost  $961.30. 

Parallel  with  the  river  and  inmiediately  below  the  abutment  100  piles  were  driven 
and  capped,  for  the  protection  of  the  bank  and  for  forming  a  toe  for  the  paving.  Its 
cost  was  $251,  including  timber.  This  brings  the  total  cost  under  this  head  to 
$2,025.98. 

Riprap, — The  fact  that  so  much  rock  was  blasted  in  the  lock  approaches  caused 
the  use  of  more  riprap  on  the  banks  above  and  below  the  lock  and  abutment  than 
would  have  otherwise  been  the  case.  The  bank  is  riprapped  for  a  distance  of  506 
feet  above  the  lock  paving  and  600  feet  below.  On  the  opposite  side  the  whole  front 
of  800  feet  owned  by  the  Government  is  protected  either  by  riprap  or  paving.  In 
places  this  stone  is  several  feet  in  depth,  but  generally  it  is  from  1  to  2  feet.  The 
surface  covered  amounts  to  124,331  square  feet,  l^ot  counting  the  expense  of  blasting, 
which  has  been  accounted  for  under  the  head  of  excavation,  the  cost  of  this  work  was 
$2,348.38. 

Paving. — ^The  paving  behind  and  above  the  lock  is  301  feet  in  length  and  48  feet 
wide  at  upper  end  and  as  far  down  as  the  middle  of  the  lock ;  from  this  point  to  lower 
end  it  widens  slightly,  the  slope  of  bank  being  somewhat  less  than  above.  The 
pavine  stones  were  quarried  from  backing  stone  unused  in  the  original  constrnction, 
and  also  from  those  taken  from  lock  at  time  of  reduction  of  walls  and  which  were 
not  required  in  foundation  of  dam.  As  the  stone  was  not  regular  in  grain,  consider- 
able cutting  was  necessary  in  order  to  make  a  workmanlike  job  of  the  paving.  The 
pavers  are  about  10  inches  thick  and  vary  in  length  from  18  to  36  inches.  On  the 
opposite  side  the  paving  reaches  26  feet  above  abutment  and  over  200  feet  below,  and 
it  IS  130  feet  wide  at  upper  end,  running  to  a  point  at  lower  end.    The  paved  space 


covers  50.392  square  feet  of  ground,  and  is  well  laid  on  a  bed  of  broken  stone  varying 
in  thickness  from  1  to  3  feet.  The  cost  of  this  work,  which  does  not  include  original 
price  of  stone  delivered  as  backing,  was  $4,470.40. 

Retaining  toalU. — The  walls  with  which  the  old  cribs  below  and  above  lock  were 
replaced  were  made  of  stone  remaining  after  completion  of  masonry,  quarried  out 
and  roughly  dressed  and  laid  in  cement.  They  are  generally  1  foot  in  thickness  at  top 
and  are  backed  np  with  broken  stone.    At  points  wliere  the  rock  was  badly  shattered 
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itfl  remoYal  to  considerable  depth  was  necessary,  and  the  wall  was  carried  much 
deeper  than  its  general  ayerage,  which  is  only  a  few  feet;  they  extend  238  feet  below 
and  379  feet  above  lock,  and  form  a  toe  against  which  the  riprap  of  the  bank  is 
placed.  The  walls  cost  $1,077.00,  bein^  abont  44  cent)  per  square  foot  face,  whieh 
inclndes  the  labor,  qnarrying,  and  cutting  stone  from  the  backing  on  hand  and  lay- 
ing same,  and  cement. 

lioada, — Roads  leading  from  low  water  to  top  of  bank,  and  of  easy  fmde,  were 
constructed  on  each  side  of  river  below  dam.  They  are  10  to  15  feet  wide  and  are 
paved  and  drained.  The  total  length  of  the  two  is  over  600  feet.  The  earth  removed  in 
grading  was  largely  used  in  paddling  cofferdams,  so  that  it  may  be  said  that  the 
excavation  practically  cost  nothing.    The  cost  properly  chargeable  was  $380. 

Grading  ground: — The  land  behind  lock  was  made  unsightly  by  a  washout  of  con- 
siderable width  and  depth,  and  numerous  smaller  ones  cut  the  grounds  at  various 
points.  These  were  all  filled  with  earth,  and  other  inequalities  reduced  until  the 
grounds  now  present  a  uniform  grade  and  neat  appearance.  The  quantity  of  material 
handled  was  1,112  cubic  vards,  and  it  eost  $278.50. 

Lock  hov$e9,  eto.— An  addition  was  built  to  the  office  for  one  of  the  lock  houses  and 
a  new  house  was  built  for  the  other.  The  former  has  four  rooms,  with  cellar,  pan- 
try, porches,  etc..  and  the  latter  has  seven  rooms,  larger  cellar,  and  other  con- 
veniences. Suitaole  ontbuildings  were  also  constructed,  and  a  building  for  use  as  a 
blacksmith  shop  and  tool  house.    The  total  cost  was  $8,151.19. 

nXMD  DAM  AMD  ABUTMSMT. 
DAM. 

General  etaiement-^AB  has  been  stated,  the  original  plan  was  for  a  stationary  dam 
made  of  timber  cribs  filled  with  broken  stone.  The  upstream  part  was  to  be  founded 
on  piles  driven  to  bed  rock  and  the  downstream  of  cribs  sunk  to  rook,  the  material 
being  dredged  out  for  the  purpose.  About  90  feet  of  dam  next  the  abntmeut  was 
nearly  completed,  and  30  feet  entirely  decked  over  and  completed,  and  the  piles  and 
sheeting  for  110  feet  next  lock  had  been  driven  and  partly  capped  before  the  plan 
was  changed.  Contracts  had  been  made  for  the  entire  timber  for  the  dam,  amount- 
ing to  578,558  feet  B.  M.,  and  costing  $11,255.45. 

Excavation. — The  end  of  the  dam  next  abutment  was  built  in  a  cut  made  in  the 
bank  inside  of  low-water  mark.  The  end  next  lock  was  also  started  in  a  cut  made 
through  a  dump  of  waste  material  from  the  lock.  The  total  amonnt  of  excavation 
made  from  these  two  sections  was  9,044  cubic  yards,  and  cost  $1,736.56. 

Pile  driving. — The  pile  driving  for  the  foundation  was  done  with  the  old-style  pile 
drivers  and  engine,  and  piles  were  placed  10  feet  between  centers,  both  across  and 
with  the  direction  of  the  river.  Along  the  upstream  side  of  the  line  of  the  dam  were 
driven  three  tiers  of  3-inch  sheet  piles ;  in  all,  1,998  linear  feet  of  piles  and  26,880 
feet  B.  M.  sheet  pjl^s  were  driven,  costing  $1,483.40. 

Timber  itork.—^he  piles  were  capped  with  flatted  timbers  12  inches  thick  at  abont 
low-water  line,  and  on  these  the  cribs  of  the  dam  were  built,  and  they  were  sheathed 
on  the  upstream  side.  There  were  69,865  feet  B.  M.  timber  placed,  at  a  cost  of 
$2,319.74. 

Filling  and  hacking. — The  cribs  were  filled  with  stone  as  fast  as  completed.  The 
qnantity  used  was  2,123  cubic  yards,  the  stone  being  taken  from  waste  dump  out- 
side lock  colter;  also  435 yards  of  gravel,  etc.,  were  used  to  back  up  the  completed 
part  of  dam.  The  cost  of  this  work  was  $983.60,  counting  nothing  for  the  excavation 
of  stone  from  lock  site. 

ABUTMENT. 

Deecripiion. — ^Afber  the  lock  was  completed,  and  previous  to  the  change  of  plan 
from  fixed  to  movable  dam,  the  abutment  for  the  proposed  dam  was  put  in.  It  was 
situated  opposite  the  upper  end  of  lock  and  was  350  feet  from  the  river  wall  of  same. 
It  was  100  feet  long  and  nad  a  wing  f^m  upper  end  reaching  into  bank  a  distance 
of  50  feet  from  its  face. 

Excavation,— In  order  to  get  sufficient  length  of  spillway  for  the  dam,  the  abutment 
was  located  well  in  the  bank.  This  necessitated  considerable  excavation,  as  the 
bank  is  very  high  and  rather  inclined  to  cave  in  and  wash,  thus  requiring  a  long, 
fiat  slope.  The  material  was  largely  sand  and  clay  and  was  quite  easily  removed. 
The  quantity  taken  out  was  15,359  cubic  yards,  and  cost  $2,490.27. 

Fonndation. — After  the  site  was  excavated  and  the  bank  sloped  back  so  that  it 
was  safe  to  work,  piles  were  driven  at  intervals  of  3i  feet  between  centers;  these 
were  cut  off  at  about  lower  pool  level  and  capped ;  between  these  caps  concrete  was 
placed,  and  on  top  was  bolted  a  heavy  squared-timber  platform.  The  upper  face  of 
abutment  and  wing  foundation  were  protected  by  heavy  sheet  piles  driven  to  bed 
rook.  Below  the  site  of  dam  the  founaation  of  abutment  was  protected  from  under- 
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mining  by  a  crib  sunk  Jnst  oatside  and  filled  with  stone.  The  fonndation  contained 
3,900  linear  feet  of  piles  and  36,000  feet  B.  M.  of  timber,  and  cost  $1,560.83.  The 
protection  contained  7,200  feet  B.  M.  timber  and  78  cubic  yards  broken  stone,  and 
cost  $243. 

Masonry. — Like  the  lock,  the  abutment  was  laid  in  Rosendale  cement,  the  mortar 
being  mixed  in  the  same  proportions  as  that  given  for  look.  The  exposed  faces  of 
the  waU  were  pitch  face  stone.  The  coping  was  crandalled,  face  and  top,  by  hired 
labor,  Arorn  the  stone  on  hand  which  had  been  obtained  in  the  lock  contract.  This 
extra  cutting  for  65  cubic  yards  cost  $565.10.  The  abutment  contained  1,833  cubic 
yards,  and  cost  $12,281.10,  including  stone,  labor,  cement,  and  sand. 

Embankment. — The  fact  that  the  bank  required  a  flat  slope  to  prevent  its  caving  in 
dnring  the  progpress  of  the  work  on  the  foundation  masonry  reuaered  it  necessary  to 
fill  behind  the  abutment  when  completed.  This  fill  was  made  almost  wholly  of 
broken  stone  blasted  out  of  the  lower  approach  to  lock  and  transferred  across  the 
river  in  dump  cars  and  hauled  to  top  of  bank  with  an  engine,  from  which  point  they 
were  taken  to  the  point  at  which  the  material  was  required.  A  considerable  quan- 
tity of  olay  puddle  was  used  next  the  wing  wall  to  guard  against  leakage.  The 
quantity  of  material  placed  behind  abutment  was  2,750  cubic  yards,  and  its  cost 
was  $1,180. 

ni.  MIS0BLLANE0U9— ALTERATIONS  CAUSED  BY  CHANOB   OF  PLANS. 

LOCK. 

Upper  $ilU,  etc — ^Upon  the  change  of  plan  of  dam  it  became  necessary  to  lower  the 
upper  miter  wall  and  all  the  masonry  in  head  of  lock  to  accommodate  navigation  at 
timee  when  the  dam  was  being  raised  and  previous  to  the  raising  of  the  pool.  In 
order  to  place  the  upper  sills  sufficientlv  low  for  this  purpose,  all  masonry  was 
removed  except  the  bottom  course,  and  toe  sill  conrse  was  reset  at  the  now  level 
and  the  sills  bolted  to  bed  rock.  The  cutting  out  of  tbis  headbay  masonry  left  the 
walls  with  an  nneven  face,  which  was  smoothed  up  as  well  as  possible  with  tools. 
Iron  hollow  quoins  were  put  in  so  as  to  give  the  gates  as  even  and  tight  beariuffs  as 
practicable.  At  some  places  new  stones  were  cut  and  fitted  into  the  faces  of  the 
walls  to  improve  their  appearance,  it  being  impossible  to  cut  through  the  walls 
smoothly  at  all  points.  The  head  wall  and  sill  and  journal  boxes  of  the  adjustable 
dam  in  head  of  lock  were  also  lowered  and  the  sill  and  trestles  reset. 

Lowering  walla. — The  height  of  the  stationary  dam  was  to  have  been  18  feet  above 
lower  miter  sill,  and  the  lock  had  a  guard  of  10  feet.  The  movable  dam  was  to  be 
several  feet  lower,  and  required  but  little  guard,  and  it  was  decided,  therefore,  to 
out  down  the  lock  walls  about  7  feet,  and  thus  obtain  stone  with  which  to  build 
part  of  the  foundation  for  movable  dam.  While  this  necessitated  the  removal  of  all 
the  lock  irons,  ladders,  wickets,  etc.,  and  the  resetting  of  the  coping,  yet  it  was 
much  clieaper  than  purchasing  new  stone  for  the  dam.  Five  courses,  including 
coping,  were  removed,  and  then  the  coping  stones  were  reset.  The  stone  taken  out 
of  land  wall  and  cross  walls  was  hoisted  to  top  of  bank  and  piled  away;  that 
removed  from  river  wall  was  first  piled  on  the  waste  dump  outside  the  lock  and 
repiledon  the  wall  itself  after  coping  had  been  put  on;  from  there  it  was  transferred 
to  points  where  required,  for  use  later  on.  The  amount  of  stone  removed  was  2,202. 11 
cubic  yards,  396.27  of  which,  nearly  all  coning,  was  reset. 

Gates,  wickets,  eto. — The  lowering  of  Iock  walls  also  made  it  necessary  to  cut  the 
lower  gates  down,  which  was  done,  the  irons  being  shortened  and  welded  in  the  shop 
on  the  works.  The  gates  were,  however,  replaced  by  new  ones  before  the  lock  was 
put  into  operation,  as  their  age  (seven  years)  and  the  fact  that  they  had  been  out  of 
water  much  of  the  time  caused  decay>  which  rendered  them  unsafe.  The  upper  gates 
were  too  low  after  the  miter  wall  was  reduced,  and  their  design  had  to  be  cnanged  to 
one  permitting  the  use  of  the  filling  valves.  The  irons,  however,  were  utilized  in 
building  the  new  gates. 

The  upper  wickets  were  removed,  the  culverts  having  been  destroyed  in  cutting 
down  the  breast  wall.  The  lower  wicket  shafts  were  cut  off  to  the  correct  length 
and  used  in  their  proper  places.  The  gate  anchorages,  ladders,  etc.,  were  reset  and 
utilized. 

Cost. — Not  counting  the  cost  of  the  new  gates  and  irons,  the  total  expense  of  these 
changes  for  the  lock  alone,  including  tearing  out,  removing,  and  piling  away, 
resetting  coping,  smoothing  wall,  and  removing  upper  and  cutting  down  lower 
gates,  was  $4,8^.37. 

AT  OTHEB  POINTS. 

Lowering  upper  look  approach. — It  was  necessary  to  bring  the  upper  approach  to 
lock  down  to  the  new  level  of  the  upper  miter  sill,  and  this  required  the  removal  of 
a  large  quantity  of  solid  rock  and  not  a  little  overlying  deposit  vrhich  had  aooumu- 
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lated.  The  excavfttion  was  about  70  feet  in  width  and  400  feet  long,  and  ranged  in 
depth  from  2  to  8  feet.  Seven  thousand  nine  hundred  and  twenty  cubic  yards  of 
rook  and  3,800  yards  of  earth  were  excavated,  at  a  cost  of  $7,096. 

Excavation  behind  lock, — The  lowering  of  the  land  wall  necessitated  the  removal  of 
that  part  of  the  embankment  adjoining  the  part  of  wall  taken  out  and  the  g^radin^ 
of  a  new  slope  back  to  top  of  bank.  This  excavation  contained  1,112  cubic  yards, 
and  cost  $248.38. 

Eemoving  waste  dump, — Previous  to  the  change  of  plan,  it  was  proposed  to  ntilize 
most  of  the  stone  blasted  from  lock  site  and  approaches  for  filling  cribs  of  stationary 
dam,  and  this  material  was  wasted  in  the  river  outside  of  and  below  lock  coffer,  whera 
it  could  be  easily  gotten.  The  change  of  plan,  however,  necessitated  its  removal,  as 
it  was  located  directly  in  the  proposed  pass  channel;  this  was  mostly  done  by  dredg- 
ing to  a  considerable  depth  and  removing  the  material  on  barges,  although  a  consid- 
erable quantity  was  removed  by  men.  The  quantity  excavated  by  dredge  was  55,155 
cubic  yards,  at  a  cost  of  $6,878,  and  by  men  11,641  cubio  yards,  at  a  cost  of  $3,882.30. 
These  amounts  included  large  quantities  of  sand,  which  washed  in  the  way  on  each 
rise  and  greatly  increased  the  cost  and  amount  of  material  excavated. 

Removing  old  abutment. — The  abutment  for  fixed  dam  was  opposite  upper  end  of 
lock,  and  it  was  necessary  to  tear  it  down  to  secure  stone  for  the  construction  of 
weir  and  new  abutment  masonry.  The  stone  was  partly  removed  to  yard  on  top 
of  bank  and  partly  taken  direct  to  weir  to  be  laid.  That  taken  to  yard  was  recat 
into  coping  and  pitch-face  stone.    The  cost  of  removal  was  $908.44. 

TEMPORARY  BUILDINGS,  BOATS,  ETC. 

Behuilding  dredge  hull. — The  dredges  used  on  this  work  belonged  on  Kentncky 
River;  one  of  them  carried  the  machinery  of  a  former  dredge  on  a  new  hull,  bailt 
on  Kentucky  River,  and  a  part  of  the  expense  charged  to  Big  Saudy.  The  amount 
of  bills  paid  by  the  latter  for  timber,  bolts,  iron,  oakum,  etc.,  was  $799.71. 

Construction  of  needle  boat. — On  account  of  the  high  banks  at  this  lock  it  was  not 
deemed  advisable  to  provide  a  storehouse  in  the  yard  for  the  needles,  but  rather 
prepare  a  boat  suitable  for  their  storage  and  care.  This  boat  was  also  fitted  out  for 
assisting  in  the  maneuvers  of  the  needles.  The  hull  is  14  feet  wide  and  48  feet  long ; 
it  is  provided  with  boiler  and  engine,  which  have  been  long  in  use  on  the  work,  aucl 
capstan;  also  overhead  tracks  and  trolleys  for  convenience  in  handling  needles.  A 
tin  roof  covers  the  entire  hull  and  projects  6  feet  over  one  end.  The  cost  of  the 
boat,  exclusive  of  the  old  nailR  used,  and  boiler  and  engine,  was  $671.37. 

Barges  and  boats. — Three  old  barges  were  purcha.sea  for  use  in  connection  with 
dredge.  After  one  season's  use  it  was  necessary  to  recalk  and  repair  them  and  put 
in  new  pieces  in  decks  and  bottoms. 

Two  or  three  push  boats  were  purchased  Arom  time  to  time,  and  as  they  became  old 
it  was  necessary  to  put  on  new  bottoms  and  make  other  repairs.  The  first  cost  of 
the  barges,  boats,  and  skiffs  was  $1,024,  and  the  repairs  of  various  kinds  amounted 
to  $165.30. 

Derricks. — All  the  derricks  used  were  built  on  the  works;  the  masts  and  booms 
were  of  pine  or  popular,  purchased  in  the  neighborhood,  and  dressed  to  such  shape 
as  desired.  There  were  built  during  the  entire  construction  17  good-sized  der- 
ricks besides  several  smaller  ones  for  temporary  use.  The  cost  of  the  derricks, 
including  guy  lines,  irons,  sheaves,  crabs,  and  rigging  of  wire  and  manila  rope  and 
blocks,  was  $2,678.29.  To  this  may  be  added  the  cost  of  traveling  derrick,  $1,342.82, 
making  a  total  for  derricks  and  rigging  of  $4,021.11. 

Temporarybvildings.— It  was  jieceH^&ry  to  build  an  ofiBce,  cement  sheds,  tool  houses, 
magazines,  blacksmith  shops,  and  engine  and  boiler  houses.  The  ofHce  was  built  by 
contract  for  $400,  and  later  utilized  as  part  of  a  lock  hand's  dwelling.  The  other 
buildings  were  built  by  hired  labor  of  rough  lumber  sawed  at  local  mills,  and  the 
entire  cost  was  $1,150. 

Miscellaneous. — There  were  built  on  the  works  numerous  small  articles  of  various 
kinds,  and  also  many  more  important  appliances,  among  which  were  16  tramcars, 
82  dump- car  beds,  3  large  pile  drivers,  12  small  pile  drivers,  1  concrete  mixer,  and  14 
dump  boxes. 

IT.  DETAILED  STATEMENTS  OF  COST. 

Look. 
Cofferdam : 

Piles,  1,860  linear  feet $148.80 

Timber  and  lumber,  61,253  feet  B.  M 793.56 

Bolts,  spikes,  etc.,  4,482  pounds 166.63 

Clay  filling,  1,365  cubic  yards 764.40 

General  work 874.21 

$2,747.60 
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Excavation : 

Solid  rock,  14,695  cubio  yards $16,533.45 

Loose  rock,  200  cubic  yards 350.00 

Earth,  7,334  cubic  yards 1,691.00 

$18,574.45 

Concrete : 

Stone,  53  cubic  yards 63.75 

Cement,  63  barrels 111.79 

Sand,  24  cubic  yards 6. 60 

Labor 94.65 

276.79 

Masonry : 

Stdne,  8,579  cubic  yards 49,309.67 

Cement,  4,037  barrels 7,365.06 

Sand,  1,176  cubic  yards 200.00 

Labor 11,977.71 

Miscellaneous 2,739.12 

71,591.56 

Miter  sills : 

Timber,  5,568  feet  B.  M 139.20 

Bolts,  912  pounds 77.93 

Lead,  347  pounds 19.17 

Labor  and  miscellaneous 329. 14 

665.44 

First  gates : 

Timber,  45,176  feet  B.M 1,581.16 

Iron,  63,310  pounds 3, 165.50 

Labor 2,841.30 

Miscellaneous 562.12 

8,160.08 

Second  gates : 

Timber,  43,893  feet  B.  M 1,190.93 

Iron,  13,600  pounds 612.73 

Labor 1,019.50 

Miscellaneous 281.60 

8,104.76 

Temporary  dams : 

IMmber,  16,108  feet  B.  M 299.49 

Iron,  36,154  pounds 1,487.56 

Labor  and  miscellaneous 223. 18 

2,010.23 

General : 

Embankment,  8,300  cubic  yards 1,896.30 

Valves 1,020.20 

Plant 4,411.99 

Buildings 806.40 

Repairs 426.00 

Miscellaneous 4,789.96 

13,350.85 

Total 120,37L76 

Movahle  dam. 

Cofferdams : 

Piles,  7,420  linear  feet $1,360.82 

Timber  and  lumber,  180,845  feet  B.  M 3,670.09 

Bolts,  spikes,  etc.,  7,250  pounds 251. 75 

Clay  filling,  2,936  cubic  yards 1,178.30 

General  work 3,456.95 

$9,917.41 

Excavation : 

Earth,  etc.,  13,910  cubic  yards 3,010.70 

Loose  rock,  280  cubic  yards 132. 00 

Solid  rock,  60  cubic  yards 58.00 

8,200.70 

Concrete : 

Stone,  1,578  cubic  yards 1,386.08 

Cement,  2,762  barrels 4,557.30 

Sand,  706  cubic  yards 157.08 

Labor,  etc 2,035.32 

— 8.135.78 
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Masonry : 

Stone,  3,135  cubic  yanla $24,294.41 

Cement,  1,094  barrels 1,770.60 

Sand,  437  cubic  yards 92.10 

Labor,  etc 3,332.91 

$29,490.02 

Sills  and  fixed  ironwork : 

Timber,  11,116  feet  B.  M 532.28 

Wrought  iron,  42, 160  pounds 1,64^.40 

Cast  iron,  74,413  pounds 2,185.18 

Labor 1,193.61 

5,559.47 

Trestles,  etc. : 

Steel,  71,456 pounds 3,344.64 

Labor,  etc 480.00 

3,824.64 

Needles: 

Timber,  27,094  feet  B.M 812.82 

Iron 347.60 

Labor,  etc 193.40 

1,353.82 

Operating  mechanism,  etc. : 

Needle  boat e7L37 

Crabs 200.00 

Chains 450.00 

Boom 1,23L83 

2,553.20 

General : 

Miscellaneous 7,327.76 

Plant 4,888.24 

12,216.00 

Total 76,25L04 

Approachesj  protection  trorkSj  etc. 

Lock  approaches : 

Solid  rock,  15,920  cubic  yards $14,009.60 

Loose  rock,  4,050  cubic  yards 1,944. 10 

Earth,  15,160  cubic  yards 2,250.60 

Coal,  7,000  bushels 215.40 

$18,419.70 

Cribs: 

Timber  and  lumber,  64,667  feet  B.  M 1,094.78 

Piles,  1,800  linear  feet 251.00 

Iron,  2,957  pounds 115.00 

Stone,  714  cubic  yards 565.20 

2,025.98 

Protection  works : 

Riprap,  124,331  square  feet 2,348.38 

Paving,  50,392  square  feet 4,470.40 

Retaining  walls,  2,450  square  feet 1,077.60 

7,896.38 

Buildings  and  grounds: 

Land 3,781.15 

Grading  grounds 278.50 

Buildings 3,151.19 

7,210.84 

Total 35,552.90 

Fixed  dam  and  abutment. 
Fixed  dam : 

Excavation,  9,044  cubic  yards $1,736.66 

Piles,  1,998  linear  feet 677.00 

Timber  and  lumber,  96,745  feet  B.  M 3, 126. 14 

Filling  and  backing,  2,558  cubic  yards 938.60 

Miscellaneous 854.27 

$7,332.67 
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Al>iitTn6nt: 

Bxoavatioii,  15,359  cubic  yards $2,490.27 

Piles,  3,900  linear  feet 618.83 

Timber  and  lumber,  43,200  feet  B.  M 1,161.00 

Filling,  78  cubic  yards 73.00 

Masonry,  1,833  cubic  yards 12,846.20 

Embankment,  2,750  cubic  yards 1,180.00 

Miscellaneous ^ 1,032.20 

$19,401.50 

Total 26,734.07 

Miscellaneous, 

Redacinglock  walls,  etc $4,865.37 

Rem oving  waste  dump,  etc 9,760.30 

Removing  old  abutment 908. 44 

Building  roads 380.00 

Rebailding  and  repairing  dredge 1,119.11 

Barges,  boats,  etc 1,189.30 

Temporary  buildings 1,150.00 

General  work 9,890.90 

$29,263.42 

RECAPITITLATION. 

Lock $120,371.76 

Movable  dam,  operating  mecbanism,  etc 76,251.04 

Approacbes,  protection  works,  etc 35, 552. 90 

Fixed  dam  and  abutment 26,734.07 

Miscellaneous 29,263.42 

Engineering,  superintendence,  etc 40, 440. 40 

Office  expenses  at  Cincinnati 20, 542. 23 

Total 349,155.82 

V.   MilNEUVERS. 

Tbe  various  operations  required  in  maneuvering  the  needle  dam  are  as  follows: 

1.  Raising  tbe  trestles. 

2.  Placing  tbe  needles. 

3.  Removing  tbe  needles. 

4.  Lowering  the  trestles. 

An  explanation  of  these  maneuvers  will  now  be  given,  assuming  that  the  various 
parts  of  the  dam  are  understood  from  the  preceding  description. 

1.  Baising  the  trestles,— The  raising  of  the  trestles  may  be  done  in  two  ways:  (1) 
by  a  crab  located  on  pier  for  weir,  and  on  lock  wall  for  pass ;  and  (2)  by  needle 
boat  anchored  above,  and  raising  chain  passed  over  sheave  and  leading  at  right 
angles  to  dam  to  drum  of  engine.  Up  to  the  present  time  the  latter  method  has 
been  but  little  employed,  as  the  arrangements  were  not  perfected  until  within  a  few 
days  of  this  writing,  but  it  bids  fair  to  bo  successful. 

By  the  first  method  the  chain  is  wound  in  by  two  men  at  stationary  crab  on 
masonry ;  the  chain  passes  over  a  pocket  wheel  and  drops  through  a  hole  in  the 
masonry  into  the  recess  provided  for  pass  trestles  in  pier  and  into  the  manhole  of 
the  discharging  culverts  in  look;  as  the  chaiu  is  wound  in  it  brings  up  the  first 
trestle  and  starts  others:  when  the  first  trestle  is  nearly  upright  the  attendant 
stauding  on  the  masonry  lifts  the  end  of  the  floor  section,  which  lies  on  the  chain  a 
few  inches,  and  this  movement  depresses  one  end  of  the  pawl  and  raises  the'opposite 
end  out  of  the  ratchet  on  chain  wheel.  When  the  pawl  and  ratchet  are  separated 
rigid  connection  between  the  trestles  and  chaiu  ceases,  and  the  attendant  can  handle 
the  trestle  at  will  without  the  crabmen  stopping  the  winding  in.  The  attendant 
hooks  the  floor  section  into  the  place  provided  for  it  on  the  masonry  and  fastens  it 
with  a  latch  moved  by  the  foot,  and  then  standing  on  the  bridge  thus  formed,  he 
briugs  the  escape  or  connecting  bar  into  place  with  a  hook  made  for  the  purpose 
and  turns  the  Jack  post,  which  is  fastened  to  the  masonry  to  look  it.  By  this  time 
the  floor  of  the  second  trestle  comes  within  easy  reach,  and  the  attendant  repeats 
th^  operation  of  slightly  raising  the  free  end,  and  thus  releases  it  from  the  chain  and 
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l^yA*  ti  ii,0,  tU  li#«t  trMtU  ftud  UtcbM  ft  with  tbo  Ibot  laiek.  fr  m  i 
i*,Amd  tttt^u*rttyri9u  tUf.  if*mi\m  «r«  nil  brooifbt  opricbti 
A  ^>4  h  fh*r  iu^i  u»milti  Uum  h*'*tn  raliiMl  »  rolling  tindj^  ■■  drava  i 
t'l.A  /i  ,^/t  ijf  u,tui  itmtm4:U'A  with  it,  And  that  %  foot  iMidipe  is 
^m*i  tii  tu^  mumtfut^  Ut  uhoiUtif,  It  will  be  obsarred  tlist  Irjr  ^ 
v^  ^  )«i4,i^  d^i  wiii'  I4  tit''  ifmiltm  itr^^  spAcod  eftcb  trestle  ie  Iweo^t 
'/!/«,  wifM  U  Uhm  m  riiMf'.'M'iil  l«UKth  of  ebftio  to  reach  from  horn  to  b 
|/,'.ii  if,«;  tfi<ftiMii/«  ^M/fii  MiiUM/rj ry  to  be«d  of  treetle  whea  dowa,  1 
«^itfj>  4  l^r^t  )  «,,  t\tM  ir««tl«*ii  tb«*fii«elTee  *re4  feet  between  eeatesv.  ead  1^  Jkljc-wxaf 
A;  f*4rf  ^/f  tititiu  iif  *^in',U  it  1«  only  Dec«e«»ry  to  wind  in  4  leet  of  Ihie  «e 
hftf-^,  it'*-  ti^-i-iit^.  Ut  \nm\U*fU. 
'i  iiji  inttm  tiAk*th  Op  $t^iiif.  either  pees  or  weir  treeilee  ie  ebotit  fort;'  i 
U  /'//// }////  Ih^  tif^dlft.  •  The  pees  iiee^lles  ere  stored  00  m  boat  end  mreeoc 
Utiti  Oi«  y  i(«'  umt>  *i\y  lUt  on  ea^'b  other  when  piled,  eo  ae  to  prerent  wvpii^  aad 
s*v«  m\f.t*»t.  \$tttn*'A\ti\s'\y  over  the  pil<9S  of  needles,  on  each  eide  of  the  boac  ie  a 
i^utn,tht\t*\  ifii4U  irtt  who'll  travels  a  trolley.  The  ueedlee  are  all  stored  with  tbeir 
htfnJiu  tit  oum  iUifiiitm,  Utwurd  the  dam.  At  aboat  the  center  of  wetekt  «C  cacfc 
/^A-A/jli'  !•  a  niig.  t  Im  trolley  has  a  sheave  over  which  a  chain  baring  a  book  st  •■» 
mtt4  j,Ht»^'» ;  ity  |^U<  )tiK  this  book  In  the  ring  of  needle  and  pnllinf^  down  am  free  end 
tft  t  ftutu  f  fi<'  ht'i'^Mm  will  he  rsiiM«<l  from  pile:  near  the  hook  ie  a  catch  or  daw  ob  thm 
ihitih,  tii«:  |/tji|/'>iM'  of  which  is  to  hoUl  the  uight  of  that  part  of  chain  palled  daws 
Ui  #Mfr)hK  o«'4/il«i.    'I  htiM  the  neeille  after  l»eiug  raised  remains 


{th^hmu  H  the  tfoilfy  lolU  along  the  tra<'k  overhead  and  carries  it  oat  to  bow  <m 
t*mi,  ilL«  tfM-.mni  *ii  <'ijMiM  lying  idle  on  the  needle.  The  boat  ie  plaeed  ao  that  its 
how  I*  only  a  /aw  tvit^X  iifMitf <^ani  from  the  trestles,  and  when  the  needle  is  broa^bt 
i»p  trtt/i  Iff  iiH*'k  Mn  Itfiud  proiM;ts  ovi^r  onto  footbridge;  here  it  is  grasoed  by  tiw 
•lt^iid»*nt  siultoiM'd  on  tnstli^s  and  pla^'cd  on  the  support  bar  alongside  the  last 
$n/^tilH  imi  \h.  'I  iio  irolh^y  trark  projects  over  hnll  of  boat  sereral  feet,  eo  that  wben 
(he  Utiui  lit  tiin  nf'«tdle  ts  in  its  iiroper  place  on  the  trestles  the  bntt  or  foot  is  jast 
at  l^ow,  Wij<»n  ill)  in  rmuly  a  #)iiick  jnrk  on  free  end  of  trolley  chain  releaeeeit  from 
i\m  t  Uw,  sod  iUm  wufKht  of  the  needle  pulls  the  chain  over  the  sheave.  When  the 
n«edl^  ninititN  lh«''  wMlur  the  cnrrent  fiirrii's  it  against  the  sill,  the  force  of  the  blow 
\it'\u\f>  |««(iM<  iMul  hy  thff  men  holding  the  free  end  of  the  chain,  thns  allowing  it  to 
/'oioH  t4i  \\M  tdiM'ft  iitiidintlly.  When  the  strain  is  off  the  chain  the  hook  drops  ont  of 
i  hif  iluu  and  tiie  1  jn^  drops  into  a  rec«*Nit  in  ne«{dlo  made  for  it.  A  stage  plank  projects 
ai/ont  Iff  leitl  from  on«4  side  of  the  boat  parallel  with  the  dam,  so  that  it  ispoeeible  to 
\ilkitn  hhtml  'M)  fiiet  of  rlam  without  moving  boat,  by  allowing  the  needles  to  float  out 
In  poNit  ion.  Am  lh<-  plii'^lng  of  the  ne«*dleN  progresses  a  swift  current  develops  aroond 
the  Willi  NO  f'onsti  iK'ti'd,  anil  it  wiis  found  necessary  to  bold  back  in  order  to  prevent 
iUt%  uM*tlU%  h«ilng  fditi'i'd  from  moving  along  the  sill.  In  the  latest  maneuvers  the 
Um-h  oi  liie  I'urront  iins  hmni  broken  ny  a  Ncre«;n,  with  great  satisfaction. 

AiUti  the  rHiHN  t\m'ilU'h  have  liet^i  placed  those  of  the  weir  are  pat  in.  When  the 
y^iilvt  ts  waim  iin  aitiMidunt  stands  on  the  mason rv  above  the  sill  and  places  ths 
m'<<dies  ai'  iioitoin,  whihi  another  attendant  holds  the  nead.  If  the  water  is  too  deep 
or  rold  (or  the  applit'ation  of  this  method  the  needle  boat  may  be  used  or  the  attend- 
ant may  stund  on  a  light  boat  above  and  guide  the  needles  into  place,  and  by  hold- 
ing hiM'k,  liri^ak  the  Tone  of  the  blow  when  they  strike  the  sill.  The  greatest  speed 
f«d.  filtainnd  is  onti  niMMile  or  1  foot  of  dam  per  minute  on  pass,  and  the  whole  weir 
n  \\\\MM\  minutes  alter  the  needlt*H  have  been  laid  on  the  footbridge  ready  to  be 
plufftrl  by  two  mun  on  masonry  and  two  on  bridge  working  from  opposite  ends  of 
dfim.  TIhi  ))la(>ing  of  tho  naHS  needles  can  not  be  done  more  rapidly  with  present 
plans,  but  a  new  method  is  being  developed  which,  if  successful,  will  materially 
shorten  tho  time  of  placing,  and  1  think  it  safe  to  predict  that  both  pass  and  weir 
ran  he  pla(*t<d  after  the  needles  have  been  gotten  ready  within  loss  time  than  it  now 
reoulri'M  for  the  weir  alone. 

i.  Hfmovifif/  the  needUa.— Whim  a  rise  approaches,  the  wickets  in  the  look  are 
optiimd,  and  when  they  fail  to  keep  the  pool  down  to  its  normal  level  alternate 
needles  are  ''  stood  out'' — that  is,  the  heads  of  alternate  needles  are  pushed  upstream 
and  tt  pin  or  stick  placed  between  them  and  the  support  bar;  this  permits  the  escape 
of  a  gntat  ({uantity  of  water.  When  this  fails  to  keep  the  pool  down  the  weir 
needles  thus  standing  out  may  be  entirely  moved,  or  if  indications  point  to  a  con- 
siderable rise,  all  the  weir  needles  may  be  removed  by  the  method  explained  further 
on,  A  continuation  of  the  rise  may  necessitate  the  removal  of  all  the  needles  stand- 
ing  out  in  the  pass  or  even  the  whole  of  the  pass. 

The  device  used  for  pushing  out  the  head  of  the  weir  needles  is  a  Jack  devised  by 
the  look  master,  T.  J.  Snyder.  With  it  one  man  can  rapidly  stand  the  needles  ont. 
On  the  pass  a  larger  jack  on  the  same  plan  would  answer,  but  so  far  we  have  used  a 
line  attached  to  the  head  of  needle  and  running  to  a  capstan  on  needle  boat  which 
lies  against  the  dam. 
The  removal  of  the  needles  is  now  to  he  explained.    Near  the  top  of  each  needle  ii 
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a  countersunk  handle  for  use  only  in  removing  the  needle;  a  chain  much  longer  than 
the  length  of  dam  ia  passed  along  the  upstream  side  of  the  needles  and  connected  hy 
books  with  these  handles ;  there  is  considerable  length  of  slack  chain  between  each 
pair  of  handles;  the  end  of  the  chain  is  fastened  to  a  long  line  leading  to  the  engine 
on  the  needle  boat,  which  is  anchored  well  upstream.  By  starting  the  engine  the 
first  needle  is  pulled  away  from  its  support  at  top,  and  when  it  nas  traveled  the 
length  of  slack  chain  leading  to  the  next  the  second  is  started,  and  so  on  until  all 
are  removed  and  are  afloat.  This  maneuver  is  very  rapid,  the  time  required  being 
simply  that  which  is  necessary  to  wind  the  rope  on  the  drum  of  the  engine.  The 
boat  is  anchored  in  such  direction  that  the  needles  float  into  the  quiet  water  above 
the  unremoved  jiortion  of  dam. 

The  original  intention'  was  to  adopt  the  escapement  method  of  removing  the 
needles,  and  this  can  still  be  used  if  desired,  but  it  was  found  that  the  wide  needles 
would  be  greatly  damaged,  particularly  on  weir,  by  allowing  them  to  fall  down- 
stream. The  method  employed  is  more  rapid  and  less  destructive  to  the  needles, 
and  in  every  way  more  satisfactory. 

After  the  needles  have  all  been  removed  they  are  drawn  onto  the  boat  by  suitable 
contrivances  at  the  opposite  end  from  that  which  was  used  in  placing  them,  and 
piled  away  by  use  of  trolley;  this  leaves  the  heads  in  the  right  direction  when  it  is 
again  desired  to  place  them.  Later  on  it  is  proposed  to  perfect  a  means  of  taking 
the  needles  directly  out  of  fche  water  and  placing  them  in  the  dam,  and  thus  they 
will  only  be  piled  away  when  there  is  a  continued  season  of  high  water  and  during 
the  winter. 

4.  Lowering  the  trestles, — To  lower  the  trestles,  the  last  one  raised  is  the  first  to 
start  down.  The  attendant  stands  on  the  footbridge  and  first  unhooks  the  rolling 
bridge  and  pushes  it  back  into  its  recess.  He  then  disconnects  the  escape  bar  of  the 
last  trestle  and  throws  it  around  against  its  trestle  and  then  unhooks  the  floor  sec- 
tion, which  falls  on  the  chain  and  rests  there,  and  gives  it  a  push,  the  man  at  crab 
at  the  same  time  slacking  on  brake  so  as  to  unwind  the  chain.  When  the  chain  has 
run  out  about  4  feet,  the  attendant  throws  the  pawl  of  the  standing  trestle  into  its 
ratchet,  and  thus  the  descending  trestle  is  stopped.  The  escape  bar  and  floor  section 
of  this  trestle  are  then  released  and  the  weight  of  the  trestle,  already  under  way, 
pulls  it  toward  itself  when  the  chain  wheel  of  crab  is  allowed  to  turn,  thus  paying 
out  more  chain.  The  operation  of  throwing  the  pawl  in  the  ratchet  is  again  per- 
formed when  the  chain  has  gone  as  far  as  desired.  A  repetition  of  these  maneuvers 
brings  all  trestles  to  their  beds  with  their  floor  sections  resting  on  top  of  them.  In 
this  manner  four  or  five  trestles  are  descending  simnltaneonsly,  and  as  fast  as  one 
comes  to  rest  another  is  attached.  The  time  required  for  lowering  either  pass  or  weir 
is  about  twenty  minutes. 

By  the  addition  of  a  new  chain  it  has  been  made  possible  to  lower  each  trestle 
separately,  if  desirable,  during  a  heavy  run  of  drift  or  for  other  reasons.  In  this 
case  the  chain  can  be  spaced  beforehand,  and  the  operation  of  lowering  will  consist 
simply  of  releasing  the  connection  between  trestles  and  allowing  them  to  fall,  as  is 
done  with  the  old-style  trestles,  or  they  can  be  lowered  with  crab,  the  pawl  of  the 
standing  trestle  not  being  thrown  into  the  ratchet  antil  the  trestle  being  lowered 
comes  to  rest.  In  this  case  a  line  pulling  from  the  opposite  end  of  dam  would  be 
required  to  start  the  trestle  downward,  but  a  better  solution  would  be  to  throw  in 
the  pawl  a  little  before  the  descending  trestle  came  to  rest.  Its  weight  would  then 
start  the  next  trestle  when  released. 

While  the  maneuvers  have  all  been  fairly  satisfactory  so  far,  yet  the  dam  has  not 
been  operated  under  especially  difficult  conditions,  and  it  is  too  early  to  predict  entire 
success  under  all  circumstances  which  may  occur.  A  rapidly  rising  river  filled  with 
drift  arriving  at  night  in  snow  or  rain  might  complicate  matters  considerably  and 
change  an  apparent  success  into  a  certain  failure  without  warning.  All  precautions 
possible,  except  the  construction  of  telephone  lines  owned  and  operated  by  the  Gov- 
ernment, have  been  taken  to  provide  against  surprise,  and  results  are  now  to  be 
awaited  with  anxiety  and  difficulties  met  with  courage  and  intelligence. 

Probable  modifications, — It  has  already  been  stated  that  new  ideas  for  the  placing 
of  needles  are  under  consideration.  The  employment  of  steam  on  the  needle  boat 
for  removing  the  needles  has  been  more  than  satisfactory,  and  has  reduced  the  time 
of  this  operation  to  almost  nothing.  It  is  proposed  to  emplov  it  in  all  the  other 
operations,  raising  and  lowering  trestles,  placing  needles  in  the  dam,  and  storing 
them  away  on  the  boat.  The  details  of  the  new  ideas  have  not  all  been  worked  out, 
and  none  of  them,  except  the  removal  of  needles  and  raising  trestles,  have  been 
applied,  and  these  to  only  a  limited  extent.  The  results  of  these  experiments  and  a 
description  of  the  maneuvers  as  modified  will  be  given  in  a  subsequent  report. 
Very  respectfully,  your  obedient  servant, 

B.  F.  Thomas,  Assistant  Engineer, 
MaJ.  James  F.  Grbgort, 

Corps  of  Engineers,  XJ.  8,  A. 
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Report  of  Mr.  D,  A,  Watt,  civil  engineer^  upon  the  ealeulationa  for  iko  tr€$tU$  and  needles 
of  the  dam  in  Big  Sandy  Birer^  near  Ijouiea^  Ky, 

UxiTKD  States  Enoinkbr  Office. 

Cincinnati,  Ohio,  June  SO,  1897, 

Major:  Sopplementary  to  the  report  of  Mr.  B.  F.  Thomas,  aaaistant  eDffineer,  ia 
local  charge  of  the  work  on  the  Big  Sandy  River  at  Louisa,  Ky.,  I  have  the  honor 
to  snhmit  nerewith  an  illustration  of  the  calculations  made  by  me  for  the  trestles 
and  needles  of  the  movable  dam  in  that  locality : 

Paaa  tratles. — The  precise  outline  of  the  trestles  had  to  be  determined  by  trial,  ma 
it  was  required  that  each  trestle  should  lie  down  inside  instead  of  upon  the  pre- 
ceding one.  The  height  was  of  course  determined  by  the  lift,  while  tne  width  of 
base  was  made  about  sixty-six  one  hundredths  of  the  height,  in  accordance  with 
similar  examples  in  France.  The  iuclinations  of  the  main  members  having  thas 
been  decided,  the  strains  in  them  were  found  to  be  as  follows: 

The  maximum  head  occurs  with  the  water  at  pool  level  above  and  no  water  below, 
and  =  13  feet. 

The  pressure  on  each  needle  12  inches  wide =1' — o'' X  13.3' X 62.5  pounds  x 6.5'= 
5,410  pounds. 


Total  pressure  on  one  bay  4  feet  wide  =  21,640  pounds.  One- third  of  this  being 
supported  by  the  escape  bar,  we  have  the  pressure  at  B  =  8ay  7,200  pounds  per 
trestle. 

The  strains  in  the  main  members  may  then  be  found  graphically  or  by  analysis, 
assuming  that  the  compression  on  the  downntream  side  is  equally  distributed  by  the 
gussets  into  the  two  lower  channels.  We  thus  find:  Tension  in  AB,  8,800  pounds; 
vertical  upward  pull  at  A,  8,700  pounds;  compression  in  BD  and  CD,  6,000  pounds 
each. 

Each  of  these  members  is  a  4'^— 7.25#  channel,  this  size  being  adopted  as  most 
suitable  for  the  purposes  of  the  shop  ana  of  the  held,  and  as  possessing  a  thickness 
of  metal  which  would  afford  a  margin  for  deterioration  by  rust.  All  braces  and  con- 
nections were  made  heavier  than  usual  with  this  latter  object  in  view. 

8  800 

Tension  per  square  inch  in  AB,  net  section,  =  -^'-g^ =5,400  pounds,  corresponding 

to  a  factor  of  safety  of  about  11.1. 

6  000 
Compression  per  sqnare  inch  in  BD  or  CD,  =  -2'l3~  =  2>S00  pounds. 

Ultimate  strength  per  square  inch,  deduced  trom  Gordon's  formula,  pin  and  sqnare 
bearing  columns,  =  24,600  pounds. 

BD  and  CD  thus  have  a  factor  of  safety  of  about  8.8. 

The  radius  of  gyration  is  here  taken  at  ri^ht  angles  to  the  web.  If  it  be  taken 
parallel  to  it  a  result  will  be  obtained  practically  similar,  as  the  column  length  is 
reduced  by  the  cross  braces. 

The  channels  are  also  subject  to  a  bending  moment  when  being  raised,  due  to 
deposits  of  sand,  etc.  To  ascertain  the  effect  of  this  under  ordinary  circumstances, 
a  cube  of  deposit  was  assumed  along  the  parts  of  the  trestle  to  a  depth  of  9  inches, 
which  gives  a  total  weight  of  35  pounds  per  linear  foot,  including  the  iron  work. 
The  greatest  distance  from  the  shoe  pin  to  the  chain  being  16.5  feet,  we  have: 
35#  X  16.5^  X  16.5^  X  12 
8 


Moment  =:- 


-  =  14,200  inch  pounds. 
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And  if  •  =  the  extreme  fiber  stress  per  square  inch,  we  have  from  the  usual  for- 
mula for  the  flexure  of  beams : 

Mc      14,200  X  2"    •    ^^ 
•  =  -J-  =     *  ^g =  6,200  pounds. 

Adding  for  the  upper  flange  200  pounds  per  square  inch  for  the  compression  from 
the  hoisting  chain,  we  have: 

Maximum  flange  stress  per  square  inch  =  6,400  pounds, 
corre8]>onding  to  a  factor  of  safety  of  about  9.4. 

Weir  tre$Ues.^Thii  strains  in  the  weir  troHtles,  under  assumptions  similar  to  the 
foregoing,  were  found  to  be  as  indicated  on  the  accompanying  diagram. 


3/00* 


\\\M\m\iwvw\\vvvvv^ 


The  same  sizes  of  material  and  similar  outlines  were  used  as  on  the  trestles  of  the 
pass,  for  the  purpose  of  simplifying  the  work. 

The  experience  which  has  been  obtained  thus  far  with  these  trestles  has  shown 
them  to  possess  stiffness  and  freedom  from  vibration  to  a  noteworthy  degree. 

Needles.— The  needles  are  all  of  white  pine  and  are  12  inches  in  width.  Those  of 
the  pass  were  designed  for  an  extreme  fiber  stress  of  1,200  pounds  i)er  square  inch 
with  the  water  at  pool  level  and  no  water  below.  This  somewhat  nigh  strain  was 
adopted  in  order  to  reduce  the  size  of  the  needles  as  far  as  practicable,  as  they  are 
of  dimensions  larger  than  have  been  used  heretofore,  and  it  was  anticipated  that 
there  would  be  difficulty  in  haudling  them. 

The  maximum  moment  under  these  conditions  occurs  at  a  vertical  distance 
d=*-^i/3  from  the  surface,  if  fc=the  depth  of  water,  or  in  this  case =13  feet; 
d  therefore =7.51  feet. 

Moment=  (1,800  pounds  X  7.7' x  12)— (1.0'  X  7.7' X  62.5^^  x'^x-']-  X  12)  =  110,800 

inch  pounds. 

Then  from  the  usual  formula,  if  I  =  moment  of  inertia, 

I=_X-2and  =  ^^' 

(  bemg  the  thickness  required  at  the  point  of  maximum  moment. 
Combining  and  reducing  we  find  t=6.S0  inches,  which  dimension  was  adopted. 
The  strain  assumed  for  the  woir  needles  was  a  little  over  900  pounds  per  square 
inch,  as  they  are  more  liable  to  deterioration  from  frequent  handling. 
Respectfully  submitted. 

D.  A  Watt,  Civil  Engineer. 
Maj.  James  F.  Gregory, 

Corps  of  Engineers,  U,  8,  A, 


D. 

report  of  mr.  b.  f.  thomas,  assistant  bngineelt. 

United  States  Engineer  Office, 

Louisa,  Ky.y  June  SO,  1897. 
Major:  In  response  to  your  letter  of  the  11th  instant,  1  have  the  honor  to  forward 
herewith  the  estimates  requested  of  cost  of  lock  and  needle  dam  at  Louisa  if  the  same 
bad  been  built  under  favorable  conditions.  It  is  believed  that  the  estimate  is  suffi- 
ciently liberal,  and  that  if  built  under  the  contract  system,  or  under  a  system  with- 
out long  delays,  the  figures  will  not  be  exceeded. 
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E$iimate  of  probable  C09i  of  lock  and  needle  dam  similar  to  the  one  in  Big  Sandy  River, 
West  Firginia  and  Kentucky,  at  Louisa,  Kg, 

1.  LOCK. 


Special  stone 

Dressed  face  stone  . 

Pitch  face 

Squared  stone 

Backing 


Total 

Laying  10.000  cubic  yards  stone,  at  $2.25 . 

Gates,  valves,  temporary  dams,  et« 

Cofferdam 


Cubic 
yards. 


636 

1.545 

9tf5 

624 

6,000 


10,000 


Price 
per  yard. 


$16.00 
7.50 
6.50 
5.50 
4.50 


Lock  above  fonndntion 

Bock  excavation,  7,000  cubic  yards,  at  $1 . 


Total 

Contingencies  and  engineering. 


Total  coat  of  lock . 


Amnwfi^ 


69,540.00 

11,587.50 

6.467.60 

4.512.00 

27.000.00 


50, 127.  00 

22,5UO.OO 

7. 500.00 

2.750.00 


91.R77.00 
7,000.00 


98,  R77.  00 
9,887.70 


106,764.70 


Note. — Thi8  esiimate  is  ma<le  on  the  supposition  that  the  original  plan  was  for 
needle  dam,  in  which  case  the  lock  would  have  stood  further  from  hank  and  thereby 
increase  the  quantity  of  masonry  and  decrease  the  quantity  of  rock  excavated. 

2.  IfEBDLE  DAM. 


Special  stone . 

Pitch  face 

Backing 


Total 

Laying  3,135  cubic  yards  stone,  at  $3 

Concrete.  1,578  cubic  yards,  at  $5.25 

Cofferdams 

Excavation,  6,000  cubic  yards,  at  50  cents. 

Timber  sills,  12.000  feet  B.  M.,  at  $45 

Fixed  iron  work : 

42, 000  pounds  wrought,  at  5  cents 

75.000  pounds  cast,  at44oent« 

Trestles,  72,000  pounds  steel,  at  5  cents 

Keedles,  150  for  weir,  at  $3.50 

Needles,  150  for  pass,  at  $5.... 

Needle  boat  (with  engine) 

Operating  crabs  and  chains 

Total 

Contingencies  and  engineering 


Cubic    I     Price 
yards.    ;  per  yard. 


450  I      $15.00 
1,300  I  6.00 

1,  385  '  4.  50 


8,i:»    ... 


Total  cost  of  dam. 


Amount. 


$6,750.00 
8, 450.  00 
6, 232.  50 


21,432.50 
0, 405.  00 
8,  'IcA.  50 
8. 000. 00 
3. 000. 00 
540.00 

2, 100. 00 

3, 373. 00 

3. 600. 00 

525. 00 

750.00 

1. 500. 00 

500.00 


63, 012. 00 
6,  .301. 20 


60,313.20 


MISCELLANEOUS. 

Embankment  behind  look  and  abutment,  5,000  cubic  yards,  nt  30  cents $1, 500. 00 

Paving  behind  look  and  abutment,  3,000  square  ^'ards,  at$1.50 4.500.00 

Riprap  on  banks,  6,000  square  yards,  at  50  cents 3,000.00 

Retaining  walls  above  and  below  lock,  2,500  square  feet,  at  50  cents 1, 2r)<).  00 

Lock  buiWiugs 3,000.00 

General  work 5,000.00 


Total 18,2.*i0.00 

Contingencies 1,825.00 


Total  miscellaneous i 20,075.00 

RECAPITULATION. 

Lock $108,781.70 

Dam 69,313.20 

Miscellaneous 20.075.00 


Total 

Kespcctfully  suhmitted. 

Maj.  Jamks  F.  Gregory, 

Corps  of  Engineers,  U.  S,  A, 


198, 133. 90 


B.  F.  Thomas,  Assistant  Engineer, 
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NEEDLE  DAM.  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 


Na  1.— VIEW  OF  TWO  PASS  TRESTLES  AND  FIVE  NEEDLES  SET  UP  IN   POSITION;  UPSTREAM  SIDE. 
The  trestles  are  lowered  to  the  left. 
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NEEDLE  DAM,  BIO  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 


No.  2.— DOWNSTREAM  VIEW  OF  PASS  TRESTLES  AND  NEEDLES. 
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NEEDLE  DAM,  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 


No.  7.— VIEW  LOOKING  TOWARD  THE  LOCK ;  POOL  FULL. 

A  few  needles  (two  of  which  are  seen  floatinii:  on  the  pool)  are  removed  to  prevent  overflow.    The 

head  of  water  on  the  pass  is  a  little  over  11  feet. 
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Cimmercial  itatUHe*  far  JUcal  year  emding  June  SO,  1897,  Big  Sandg  Biver,  West  Virginia 

and  Kentuokjf. 


ArUolM. 

1800. 

1801. 

1882. 

1898. 

1894. 

1896. 

1898. 

1897. 

TlmbOT 

Tbnt. 

208,491 

75 

84 

8,000 

2.511 

485 

760 

7,000 

9,881 

16^000 

510 

11 

19,000 

1.874 

Tont. 

225,000 

50 

80 

8,000 

8,000 

500 

2,200 

1,060 

10,000 

10,000 

489 

16 

21,069 

900 

Tont. 

800,060 

d5 

4 

60 

250 

150 

4,060 

5.260 

28,860 

89,625 

Tont. 
881,970 

Tont. 
200.000 

Tont. 
425,000 

Tont. 
813,832 

Tont. 
255,000 

HJdes 

Leather 

6 

650 

1,765 

530 

1,808 

1,950 

68,760 

Liomber.  -- 

400 

2,000 

800 

100 

1,500 

1,000 

40,000 

600 
8,000 

1,000 

800 

82,100 

870 

2.360 

1,280 

100 

480 

1,000 

51,100 

300 
5,000 
1,400 

Produce 

UTestook 

8poke« 

Stares 

"•«!!! 

Tan  bark 

Ties 

"•SS 

Grain 

Wool 

7 
16,050 
1,400 

7 

56,914 

2.503 

PaiMBgen 

50.500 
1,500 

80,000 
2.100 

100.000 
1,860 

100,000 
2,500 

Total 

268,682 

277,808 

466,926 

466,728 

287,800 

545,910 

471,382 

414,500 

Hit  of  boats  plying  Big  Sandy  Biver,  West  Virginia  and  Kentucky. 


Hame  of  boat. 


Charaotor. 


Length. 


Breadth. 


Depth. 


Tonnage. 


Benlah  Brown 

Sip  Bares 

AndjHatoher 

J.  C.  Hopkins,  No.  2. 
Jennie  George 


Fairplay . 
Sandy  Valley... 
YirgleBatdlff.. 


Stena(tow) 

Buckeye  Boy  (tow) 

Gate  City  (tow) 

Sea  Lion  (tow) 

J.  H.  MoConnell  (tow) 

Lee  H.  Brooks  (tow) 

Champion  (tow) 

J.  C.  Hopkins  (saw  boat). 

B.  A  Johnson 

Estelle 

Ometa , , 

Hanoy , 


Side-wheel.. 

.....do 

Stem-wheel. 
Side- wheel.. 

do 

.....do 

.....do 

....do 

Stem- wheel. 

do 

do 

.....do 

.....do < 

.....do 

...-do 

Side-wheel- •• 

do 

....do 

....do 

Stem- wheel.. 


FttL 
118 
100 
117 
120 
93 
125 
105 
110 
90 
187 


FttL 
15 
14 
18 

18.4 
14 
19 
14 
15 
16 
20 


FttL 
2.5 
L8 
8 
4 

2.5 
8 

2.8 
2.6 
2 
8.5 


87.41 

24.12 

65 

56.28 

19.06 

49 

40 

48 

25 


123 
120 


22 
22 


8.5 

4 


127 
187 


118 
102.5 
102.5 
108 

45.7 

88 


il 

16.4 
16.4 
10 

16.6 
8.6 


8.2 
2.4 
2.4 
2.5 
2.8 
2.2 


60.15 
67 
67 

18.85 
8.96 


Svifri  of  ora^t,  rafts,  etc,,  passing  lock  and  dam  en  Big  Sandy  Biiver  near  Lonisa,  Ky., 
during  fiscal  year  ending  June  SO,  1897. 


Craft,  cto.,  passing. 

Look. 

Pass. 

TotaL 

Up. 

Down. 

Up. 

Down. 

20 
2 

25 
8 
2 

100 
6 
2 

296 

278 

2 

1.890 

40,000 

23 

8 

610 

Bargesand  flats ,,,,,.,,,,,  ^  „„,,,,,.„,,,,,.  ^-^-—,... 

7 

1,892 

40,100 

29 

Loose  logs....... • ...........•..•••••• 

Tie  rafts. 

^Iftc^lIaneoQs .......      ...  ..    ...•.....■..■■.■■...•.■..*■•■ 

.  8 

13 

Look  ox>erated^  39  days;  pMs  open,  142  dayt. 
BNG  97 161 
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FF6. 
IMPROVEMENT  OF  GUYANDOTTE  RIVER,  WEST  VIRGINIA. 

The  project  for  the  iiDprovement  of  this  stream,  adopted  in  1878, 
provides  for  removing  snags,  rocks,  and  overhanging  trees  and  form- 
ing low  wing  dams  of  loose  stones  at  shoal  places  to  concentrate  and 
deepen  the  water  at  those  points,  so  as  to  aid  light-draft  steamboat  and 
raft  navigation.  The  characteristics  of  the  stream  are  described  in 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1876  (pp.  747-765), 
and  1896  (pp.  2517-2520),  and  1896  (pp.  2324-2325). 

For  details  of  the  work  done  daring  the  past  fiscal  year  attention  is 
invited  to  the  report  of  Mr.  B.  F.  Thomas,  assistant  engineer,  herewith. 

The  two  milldams — Pecks,  7  miles  below  Logan,  and  Lamberts,  19 
miles  below  Pecks — still  constitute  serious  obstructions  to  navigation, 
and  have  been  reported  to  the  Department  as  such. 

Considerable  difficulty  has  been  experienced  during  the  past  year  in 
keeping  the  lower  4  or  5  miles  of  the  stream  free  of  timber  so  that 
small  steamers  could  use  that  portion  of  the  stream.  This  timber  is 
floated  down  to  the  mouth  of  the  river,  caught  in  booms,  rafted,  and 
then  held  for  a  rise  in  the  Ohio,  on  which  it  is  floated  down  to  market. 
A  report  on  this  subject  was  made  under  date  of  January  12,  1897. 
Further  report  will  be  made  as  soon  as  it  is  possible  to  obtain  more 
definite  information. 

Money  statement, 

July  1, 1896,  balance  nnezpeiuled $1,233.80 

Jane  30, 1897,  anuount  expended  during  fiscal  year 1, 152. 59 

July  1, 1897,  balance  unexpended 81.21 

[Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 1899      1, 000. 00 
•{Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriaiioM, 


June  18, 1878 $2,000 

March  3, 1879 1,000 

Junel4,1880 2.000 

March  3,1881 3,500 

August  2,1882 2,000 

July  5, 1884* 2,000 

August  11, 1888 2,000 

*  Made  available  by  act  of  August  5, 1886. 


September  19, 1890 $2,000 

July  13, 1892 2,000 

August  18,1894 2,000 

June  3,1896 1,000 

Total 21,600 


beport  of  mb.  b.  f.  thomas,  assisllurr  bnginebb. 

United  States  Engineer  Office, 

Louisa,  Ky.,  June  SO,  1897, 
Major:  I  have  the  honor  to  report  upon  the  improvement  of  the  Guyandotte 
River,  West  Virginia,  for  the  fiscal  year  ending  June  30, 1897. 

The  work  was  in  local  charge  of  Mr.  Lafayette  Ward,  sr.,  who  started  out  with  a 
crew  about  the  Ist  of  August  and  returned  the  last  of  September,  having  cleaned 
the  river  for  a  distance  of  51  miles  to  Hamilton  Shoal.  The  principal  work  done 
was  at  Hamilton  Slioal,  Aaron  Shoal,  Hatfield  Ford,  Hatfield  Shoal,  McCoy  Ripple, 
Laurel  Hill  Shoal,  Four  Mile  Shoal,  Letart  Shoal,  Stone  Coal  Shoal,  Head  of  Falls, 
Falls  of  Quyandotte,  Falls  Bar,  Johnsons  Store,  Salt  Rook,  Head  of  Hiq'  ^     ' 
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Smith  Greek  Bend,  BradjB  Landing,  Doflenbergs  Dam,  Month  of  Bootens  Creek, 
Dark  Hollow,  McCommas  Bend,  and  lower  end  or  Vinson  farm. 

A  summary  of  work  shows  116  snasn,  17  trees,  and  3  stumps  remoyed,  80  trees 
topped,  871  cubic  yards  solid  rock  and  8,882  cnbio  yards  loose  rook  taken  ont. 

Tne  drifting  of  loose  logs  in  the  river  is  yerv  injurious  to  the  walls  of  the  shoals, 
as  when  the  logs  catch  out  the  drifters  tear  down  the  walls  in  getting  them  back 
into  the  channel.    In  this  way  much  work  is  required  in  the  way  of  repairs. 

The  greatest  difficulty  in  the  nayigatlon  of  this  river  is  the  milldams,  two  of 
which  have  been  obstructions  for  years.  Unless  they  are  removed  it  is  not  advis- 
able to  expend  very  much  money  in  improving  navigation,  as,  no  matter  how  well 
the  balance  of  the  river  ma^  be  maintained,  the  milldams  prevent  the  passage  of 
steamboats,  except  at  high  stages  of  water.  Some  means  of  getting  rid  of  them 
should  be  found  before  anything  further  is  done  toward  the  improvement,  except 
to  maintain  the  works  already  built. 

The  timber  interest  is  the  chief  one  of  this  river^  but  it  is  a  constant  menace  to 
steamboat  navigation.  The  running  of  loose  logs  is  quite  dangerous  to  boats,  and 
when  the  logs  arrive  at  the  mouth  of  the  river  they  are  held  in  booms  and  rafted  at 
leisure,  thus  closing  the  river  frequently  to  steamboats.  In  order  to  prevent  the 
obstruction  of  steamboats  at  the  mouth  a  watchman  was  employed  dnrine  the  tim- 
ber season,  and  this  has  resulted  in  somewhat  improving  matters,  althongh  there  is 
still  a  disposition  upon  the  part  of  the  timber  interests  to  monopolize  the  lower 
part  of  the  river  to  the  detriment  of  other  navigation. 

Respectfully  submitted. 

B.  F.  Thomas,  A$di$tant  Engimeer. 

M^J.  Jambs  F.  Grbgort, 

Corpt  of  Engineers,  U,  8,  A. 


Cammerdal  eUMtiHce  for  fieeal  yeare  ending  June  SO,  1891-18S7,  Qwjfu/ndofU  Biver,  Weei 

Virginia. 


Artioles. 

1891. 

1802. 

1803. 

18M. 

1886. 

1886. 

1887. 

Crons-ties 

T<m», 

12,500 

90,000 

1,800 

TOUM, 

60,000 

120,940 

1,810 

40.000 

100,000 

1.221 

86,000 

210,000 

2,400 

40,000 

160,000 

2.000 

Ton». 
50.000 
90,000 
8,300 

Timber 

60,000 
i;i28 

MiBcellaneons 

Total 

61,128 

108,800 

182.260 

141,221 

247,400 

202,000 

143,800 

Liit  of  boaU  plying  the  Ouyandoite  Bi/ver,  Weei  Vk'ginia. 


Name  of  boat. 


Ohanoter. 


Length. 


Breadth. 


Dopth. 


ToBDage. 


Jennie  Oeor||;a . 
J.  T.  Hostler... 

Favorite 

Gnyandotte.... 


Slde-wheel. 

.....do 

.....do , 

.....do 


06 

76 
108 
104 


FmL 
14 
16 

14.8 
16 


2.6 
2.2 
2.6 
2.8 


87.41 
16.68 
48.64 
48.88 


F  F  7. 

IMPROVEMENT  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIROINLL 
[Thia  work  waa  in  the  charge  of  Col.  Peter  C.  Haina,  Gorpa  of  Engineers,  nntO  April  80, 1897.] 

The  charge  of  the  improvement  of  !N"ew  Biver  was  transferred  to  me 
on  April  30, 1897,  by  Col.  Peter  0.  Hains,  Corps  of  Engineers,  in  accord- 
ance with  instructions  in  letter  ot  the  Chief  of  Engineers  to  Colonel 
Haina,  dated  April  17, 1897. 

The  balance  unexpended  was  furnished  by  the  act  of  Congress  of 
August  5, 1886,  with  the  stipulation :  <'  Continuing  improvement  between 
the  lead  mines,  in  Wythe  County,  and  the  mouth  of  Wilsons  Creek,  in 
Grayson  County."    By  letter  dated  April  17, 1891,  it  was  reportea  to 

Digitized  by  i^OOv  IC 


2564   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  tJ.  8.  ARMT. 

the  Chief  of  Engineers  that  any  further  improvement  of  that  portion 
of  the  stream  was  wholly  unnecessary,  on  account  of  changed  condi- 
tions In  late  years.  The  Ohief  of  Engineers,  under  date  of  April  23, 
1891,  stated  that  the  Secretary  of  War  had  decided  that  the  unex- 
pended balance  should  be  withheld  from  expenditure  until  further 
action  is  taken  by  Congress.  iN'othing  has,  therefore,  been  done 
toward  improving  the  stream  since  that  time. 

Money  statement. 

July  1,  1896,  balance  unexpended $2,308.9i 

Jolyl,  1897,  balanoe  unexpended 2,308.94 


Appropriations, 


AnguBtU.  1876 $15,000 

March  3, 1879 12,000 

March  3, 1881 24,000 

Augusts,  1886 10,000 

Junel8,1878 16,000 


June  14,  1880 $24,000 

AugOBt2,  1882 12,000 

Totia 112,000 


FF  8. 

IMPROVEMENT  OP  GAULEY  RIVER,  WEST  VIRGINIA. 
[This  work  was  in  the  oharge  of  Ck)!.  Peter  C.  Haine,  Corps  of  Bngineers,  nntU  April  80, 1887.] 

The  charge  of  the  improvement  of  Gauley  Biver  was  transferred  to 
me  on  April  30, 1897,  by  Col.  Peter  O.  Hains,  Oorps  of  Engineers,  in 
accordance  with  instructions  in  letter  of  the  Chief  of  Engineers  to 
Colonel  Hains,  dated  April  17, 1897. 

The  project  for  open  navigation  was  adopted  in  1888,  consequent  to 
the  report  of  examination  dated  December  26,  1887. 

The  season  for  economical  operations  in  this  stream  is  limited  to  a  short 
period  each  year,  when  the  stage  of  water  is  low  and  the  temperature 
of  it  is  warm.  As  these  conditions  did  not  at  any  time  during  the  past 
season  exist  for  a  sufficient  length  of  time  to  permit  the  resumption  of 
operations  nothing  was  done,  the  amount  expended  during  the  year 
being  on  account  of  liabilities  contracted  during  the  previous  year. 

Money  etatemenU 

Jnlyl,  1896,  balanoe  unexpended $4,030.72 

June  SO,  1897,  amount  expended  daring  fiscal  year 333.69 

July  1,  1897,  balance  unexpended 3,697.03 

r Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 

•(Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
[    harbor  acts  of  1866  and  1867. 

AppropriaUons, 

August  11,  1888 $3,000 

September  19, 1890 3,000 

July  13, 1892 3,000 

August  18,  1894 3,000 

June  3,1896 8.000 

Total i9iii^.tiy.VaCidp5glC 
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Canmereial  9taM9Uc9  fw  Oa/itUy  Btver,  WeitVirffMa. 


Year. 

Saw  logs. 

Lumber. 

StaTes. 

OotJL 

Shin, 
glee. 

Bail- 
road 
ties. 

Timber 
ton. 
nage. 

Prod, 
noe. 

Total 

Arom 

Ganley. 

ICer. 

Chan- 
diseto 
Gaaley. 

1888 

FeeL 
601,800 
890,400 
884.800 
884.700 
261. 170 
302,000 
523, 000 
2,000,000 
500,000 
500,000 

FeeL 
2,536.800 
3.615.000 
4,452,500 
4, 701, 300 
5,249,200 
5,470,000 
4,765,000 
5,000,000 
7,000,000 

177,400 
874,200 

Tow, 

7,121 
9,491 
9,676 
10,847 
9.527 
9,457 
8,606 

Tone. 
26 
78 
90 
89 
103 
114 
218 

Tone. 
7,161 
9.569 
9,766 

10,486 
9,630 
9,671 
9,244 

19,060 

19,110 

Tone. 
750 

IH89 

1,322 

1800  ... 

1,985 

1891 

100,000 

1,200,000 

118,700 

483,000 

1,000,000 

1,585.400 

1,964 

1892 

1893 

1891 

"'625' 
2,000 

Ill,  000 
75,000 

8,083 
2,405 
2,398 

1895 

50,000 

4,500 

1896 

16,000 

1,500 

1887 

830 

FFg. 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 
[This  work  was  in  the  charge  of  Col.  Peter  C.  Hains,  Coips  of  Engineers,  nntil  April  80, 1897.] 

The  charge  of  the  improvement  of  Elk  Eiver  was  transferred  to  me  on 
April  30, 1897,  by  Ool.  Peter  0.  Hains,  Corps  of  Engineers,  in  accord- 
ance with  instructions  in  letter  of  the  Chief  of  Engineers  to  Colonel 
Hains  dated  April  17, 1897. 

The  project  for  "open  navigation '^  was  adopted  in  1878;  the  esti- 
mated cost  was  placed  at  $100,000. 

But  little  work  was  done  during  the  past  year,  further  operations  being 
delayed,  under  authority  of  the  Chief  of  Engineers  dated  July  6,  1896, 
pending  the  outcome  of  proceedings  instituted  by  the  United  States 
attorney  for  the  district  of  West  Virginia  for  the  purpose  of  securing 
the  removal  of  the  Frametown  and  Ashley  dams,  the  principal  obstruc- 
tions now  in  the  stream. 

The  report  of  Mr.  Addison  M.  Scott,  assistant  engineer,  in  local 
charge  of  improvement  of  the  stream,  is  herewith. 

Money  statement. 

Jnly  1, 1896,  balance  imezpended $3,877.95 

Jane  30, 1897,  amount  expended  during  fiaoal  year 381. 65 

July  1, 1897,  balance  unexpended 3,496.30 

r  Amount  (estimated)  required  for  oompletion  of  existing  project 69, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 


ApproprimtUmB. 


June  18,1878 $6,000 

June  14, 1880 5,000 

March  3,1881 5,000 

August  2, 1882 2,000 

AuKU8t5,1886 1,500 

August  11, 1888 8,000 


September  19, 1S90 $2, 500 

July  13, 1892 2,500 

August  18, 1894 2,000 

June3,1896 2,000 

Total 80,500 


bbpobt  of  mr.  addison  m.  scotf,  residsnt  enoinebb. 

United  States  Engineer  Office, 

Charleston-Kanawha,  W,  Va,,  June  SO,  1897, 
Major:  I  have  the  honor  to  submit  the  foUowiiiff  report  on  the  improvement  of 
Elk  River,  West  Virginia,  for  the  year  ending  June  SO,  1897: 

The  only  work  done  during  the  year  consisted  in  cutting  up  and  removing  five 
large  trees  and  several  smaller  ones  that  had  lodged  in  the  channel  at  Blue  Creek 
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Shoal,  14  milM  above  Charleston.  These  obstractions,  left  in  by  high  water  in  Feb- 
mary,  made  the  passage  of  the  chute  through  the  shoal  dangerous  to  rafts  and  push 
boats. 

Operations  have  been  praotieallv  suspended  on  this  improvement  since  1894 
(reports  of  Chief  of  Enp^ineers  for  1895  and  1886);  awaitine  decision  of  the  Depart- 
ment of  Justice  regarding  the  removal  of  the  several  old  milldams  on  the  nver. 
As  shown  in  the  report  of  the  Chief  of  Engineers  for  1896,  part  6,  page  3876.  pro- 
ceedings were  instituted  against  the  owners  of  the  Frametown  Dam,  "making  of 
this  a  test  case/'  in  May,  1896.  Though  action  has  been  repeatedly  urged  by  tliis 
office  during  the  year,  I  am  obliged  to  report  continued  slow  progress  by  the  Depart- 
ment of  Justice  in  the  matter.  The  present  legal  status  of  the  ease  was  reported  to 
you  in  a  communication  from  this  office  dated  June  25,  1897. 

With  the  exception  of  these  old  dams  the  river  is  now  in  a  fairly  good  and  a 
pretty  uniform  condition  for  the  lumbering  business — mainly  rafting  and  driving 
saw  logs  and  ties  in  flush  stages  of  the  river.  This  now  constitutes  nearly  all  of  the 
traffic.  These  old  dams  are  real  hindrances  to  navigation,  much  more  so  than  any 
natural  obstructions  left  in  the  river.  (See  also  report  of  Chief  of  Engineers  for 
1893,  pp.  2595  and  2597).  All  considered,  it  would  seem  advisable  to  hold  the  money 
now  available,  or  the  principal  part  of  it  at  least,  until  the  legal  questions  con- 
neoted  with  these  old  milldams  are  settled. 

Hespectfully  submitted. 

Addison  M.  Scott,  BeMeiU  Engimeer. 

M%J.  Jambs  F.  Qrbqort, 

Carps  of  Engineers,  U.  8,  A, 


dmmercM  stoHsiieefer  Elk  Biver,  West  VIrginim. 


Year. 

Bewlpgs 

and 
lumber. 

Railroad 
ties,  oak. 

Stavea, 
oak. 

Hoop 
poles. 

Hickory 
spokes. 

Tan  bark 

and 

wood. 

Tonnam 
of  timber 
products. 

1888 

Feet. 
6,200,000 
6,976.000 
6,100,000 
16.361,000 
16,900.000 
16,760.000 
26.650.000 
27,995.000 
44,400.000 
87,616,000 
21,844,000 
81,160,000 
29,821,000 
28,946.000 

100,000 
126,000 
250,000 
250.000 
830.000 
296.000 
880,000 
412,600 
880,000 
863,000 
802,000 
280,000 
214,000 
287,000 

808,884 
1.122,600 
1,433,760 
1,846,000 
1,210,000 
1,600,000 
1,880,000 

800,000 
1,405,000 
1,890,000 

1,662;  000 
250,000 

Chrde, 

24,790 

1884 

80.700 

1885 

88,500 

1886 

68  510 

1888 

71,150 

1889 

600,000 
160.000 
126.000 

860,000 
668.000 
200,000 

70,200 

1890 

300 

600 

240 

612 

800 

1,800 

4,800 

4,800 

88  880 

1891 

108,700 

1892 

189,800 

1893 

125,400 

1891 

92,630 

1896 

»0,000 

112,100 

3896 

92,000 

1897 

92,100 

FF  lo. 


IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 
[This  work  was  in  the  charge  of  Col.  Peter  C.  Hains,  Ooips  of  BnflBeers,  nntil  April  80, 1897.] 

The  charge  of  the  improvement  of  tUs  stream  was  transferred  to  me 
on  April  30, 1897,  by  Ool.  Peter  0.  Hains,  Corps  of  Engineers,  in  accord- 
ance with  instructions  in  letter  of  the  Ohief  of  Engineers  to  Colonel 
Hains  dated  April  17, 1897. 

The  present  project  for  the  improvement  of  this  stream,  that  is,  the 
modified  project  of  1875,  provides  for  dredging  channels  where  needed 
and  the  extension  of  6  feet  of  slack-water  navigation  for  a  distance  of 
about  96  miles  upstream  from  the  month  of  the  river  in  the  Ohio,  at 
Point  Pleasant,  W.  Va.,  by  the  construction  of  locks  and  dams  (An- 
nual Report,  Chief  of  Engineers,  1875,  part  2,  pp.  90-98).  This  project 
provided  for  twelve  locks  and  dams,  three  locks  with  fixed  dams  in 
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the  upper  portion  of  the  river,  and  nine  locks  with  movable  dams 
in  the  remainder  of  the  river.  This  was  later  on  changed  so  that 
there  should  be  but  two  locks  with  fixed  dams  in  the  upper  river  and 
eight  locks  with  movable  dams  in  the  remainder  of  the  river.  The 
two  locks  with  fixed  dams  in  the  upper  part  of  the  river  and  five  of 
the  locks  with  movable  dams  in  the  remainder  of  the  stream  are  com- 
pleted and  in  operation,  as  shown  in  the  table  printed  on  page  2247  of 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1896,  part  4. 

The  work  done  during  the  past  year  has  been  on  Locks  and  Dams  9, 
10,  and  11,  the  lower  three  works  in  the  stream,  the  completion  of 
which  will  practically  complete  the  present  project. 

Mr.  Addison  M.  Scott,  assistant  engineer,  in  direct  local  charge  of 
the  improvements  being  conducted  in  the  stream,  so  well  describes  in 
his  report  herewith  the  progress  made  during  the  past  year  that 
nothing  remains  to  be  added,  excepting  the  foUowing  outline  of  the 
manner  in  which  the  work  has  been  carried  on. 

LOOKS  AND  DAMS  NOS.  9,  10,  AND  U. 

The  masonry  work  of  Lock  iN'o.  9,  and  that  of  the  abutment,  center 
pier,  foundations  of  navigation  pass,  and  weir  of  Dam  No.  9  are  being 
constructed  under  a  continuing  contract  with  Zimmerman,  Truax  & 
Sheridan  dated  May  23, 1893.  Work  was  begun  by  the  contractors  in 
June,  1893,  and  the  contract  expires  December  31, 1897,  having  been 
extended  to  that  date  by  authority  of  the  Chief  of  Engineers  dated 
November  21, 1896. 

The  masonry  work  of  Lock  No.  10,  and  that  of  the  abutment,  center 
pier,  foundations  of  navigation  pass,  and  weir  of  Dam  No.  10  are  being 
constructed  under  a  continuing  contract  with  Zimmerman,  Truax  & 
Sheridan  dated  June  5, 1893.  Work  was  begun  by  the  contractors  in 
June,  1893,  and  the  contract  expires  December  31, 1897,  having  been 
extended  to  that  date  by  authority  of  the  Chief  of  Engineers  dated 
November  21, 1896. 

The  masonry  work  of  Lock  No.  11,  and  that  of  the  abutment,  center 
pier,  foundations  of  navigation  pass,  and  weir  of  Dam  No.  11  are  being 
constructed  under  a  continuing  contract  with  Thomas  Munford  dated 
June  1, 1893.  Work  was  begun  by  the  contractor  in  June,  1893,  and 
the  contract  expires  December  31, 1897,  having  been  extended  to  that 
date  by  authority  of  the  Chief  of  Engineers  dated  November  13, 1896. 

The  iron  work  for  Dams  9, 10,  and  11  was  purchased  of  the  Youngs- 
town  Bridge  Company  under  contract  dated  October  6, 1894.  Work 
was  begun  by  the  contractor  in  October,  1894,  and  was  completed 
May  15, 1896. 

The  ironwork  for  the  weirs  of  Dams  9, 10,  and  11,  i.  e.,  the  fixed  and 
movable  irons,  was  purchased  of  the  Youngstown  Bridge  Company 
under  contract  dated  December  18, 1895.  Work  was  begun  by  the 
contractor  in  February,  1896,  and  was  completed  in  April,  1897,  the 
contract  having  been  extended  to  April  1, 1897,  by  authority  of  the 
Chief  of  Engineers. 

The  white-oak  timber  for  gates  of  Locks  9, 10,  and  11  and  for  wickets 
of  Dams  Nos.  9, 10,  and  11  was  purchased  of  George  Miller  Donald- 
son, under  contract  dated  January  7,  1896.  Work  was  begun  in 
January,  1896,  and  was  completed  in  December,  1896,  the  contract 
having  been  extended  to  December  15, 1896,  by  authority  of  the  Chief 
of  Engineers. 
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The  ironwork  for  the  gates  for  Locks  9, 10,  and  11  was  purchased  of 
the  Fort  Pitt  Bridge  Works,  of  Pittsburg,  Pa.,  under  contract  dated 
December  12, 1896.  The  work  on  this  contract  was  pushed  so  that  it 
was  completed  in  May,  1897,  although  the  contract  was  not  to  expire 
until  August  15, 1897. 

The  construction  of  the  lock  gates  for  Locks  9, 10,  and  11  and  the 
construction  of  the  wickets  of  their  dams,  including  the  placing  of  the 
ironwork,  has  been  carried  on  by  hired  labor. 

MISOELLANBOUS. 

TT.  S.  towboat  Bee  and  the  C.  S.  dredge  dredged  the  stream  at 
several  points  between  locks  where  the  channel  required  to  be  widened 
and  deepened;  the  towboat  underwent  some  repairs;  the  telephone 
line  connecting  the  United  States  engineer  office  at  Charleston  with 
the  different  locks  and  dams  was  maintained,  etc.,  all  by  hired  labor. 

Under  date  of  December  14, 1896,  Oolonel  Hains  submitted  a  revised 
estimate  of  the  cost  of  completing  the  present  project  for  the  improve- 
ment of  this  stream.  A  copy  of  this  estimate  is  herewith;  the  amount 
of  it,  $273,000,  was  Airnished  by  the  sundry  civil  act  approved  June  4, 
1897.  This  amount,  together  with  the  unexpended  balance  remaining 
from  the  appropriation  of  March  2, 1895,  will,  it  is  believed,  be  suflQ- 
cient  to  complete  the  present  project. 

Six  photographs — three  of  Lock  and  Dam  No.  9,  and  three  of  Lock 
and  Dam  No.  11 — taken  in  September  and  October,  1896,  accompany 
this  report  The  three  photographs  of  No.  11,  together  with  those 
between  pages  2260  and  2261  of  part  4  of  the  Annual  Report  of  the  Ohief 
of  Engineers  for  1896,  illustrate  the  work  at  No.  11  quite  frilly. 

Money  statement 

Jnly  1, 1896,  balance  unexpended $485,270. 33 

Amount  appropriated  by  sundry  oivil  act  approved  June  i,  1887 273, 000. 00 

758,270.32 
June  30, 1897,  amount  expended  during  fiaoal  year • 204,591.07 

July  1, 1897,  balance  unexpended 553,679.25 

July  1,  1897,  outstanding  liabilities $19,195.91 

July  1, 1897,  amount  ooTered  by  uncompleted  contracts 408, 172.73 

427,368.64 

July  1, 1897,  balanoe  ayailable 126,810.61 


AppropriaUon$. 


March  8, 1873 $25,000 

June  23,  1874 25,000 

March  3, 1875 300,000 

August  14, 1876 270,000 

JuuelS,  1878 222,000 

March  3, 1879 160,000 

June  14,  1880 200,000 

March  3, 1881 200,000 

Aiiteust2,  1882 200,000 

July  5, 1884 200,000 


August  5, 1886 $187, 500 

August  11,  1888 850,000 

September  19, 1891) 300,000 

July  13, 1892 225,000 

March  3, 1893 500,000 

March  2, 1895 580,700 

June4,  1897 273,000 

Total 4^208,200 
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kbyi8ed  estdcatb  fob  oompletina  the  ncpboyement  of  gbeat 
kanawha  bivebt  west  tibginia. 

United  States  Engineer  Office, 

Baltimore^  Md.^  December  14, 1896. 

General:  In  compliance  with  orders  contained  in  your  letter  dated 
September  18, 1896, 1  have  the  honor  to  submit  the  following  statement 
with  reference  to  the  necessity  for  an  additional  appropriation  for  the 
improvement  of  the  Great  Kanawha  Eiver,  West  Virginia: 

The  estimate  for  completing  the  improvement  of  the  Great  Kanawha 
Biver  was  made  January  8, 1892,  and  is  contained  in  your  Annual  Report 
for  that  year,  pages  2042-.O44.  At  the  time  that  estimate  was  made 
the  exact  site  for  Lock  and  Dam  Ko.  11  had  not  been  determined,  but 
the  estimate  was  believed  to  be  sufficient  to  cover  all  expenses,  and  was 
made  from  the  best  available  data.  Subsequently,  when  the  exact  site 
was  fixed  and  work  begun,  it  was  found  that,  owing  to  the  character 
of  the  substrata  on  which  the  lock  and  dam  rests,  it  was  necessary  to 
carry  the  foundations  down  several  feet  (an  average  of  3)  below  what 
was  anticipated,  so  that  the  quantities  of  those  items  that  enter  into 
the  construction  of  the  low«r  part  of  the  work  had  to  be  largely 
increased.  This  has  made  the  cost  of  Lock  and  Dam  ffo.  11  run  very 
considerably  above  the  estimate. 

Moreover,  the  estimate  for  dredging  the  pools  was  largely  underesti- 
mated. This  was  not  the  fault  of  the  engineer,  but  was  due  to  a  less 
thorough  knowledge  of  the  obstructions  than  now  exists. 

Another  factor  also  was  a  most  potent  one  in  increasing  the  actual 
cost  of  all  the  contracts  made  in  1893  for  labor  and  material  in  construc- 
tion of  Locks  and  Dams  Nos.  9, 10,  and  11.  That  was  the  eight- hour 
law,  which  was  passed  August  1, 1892.  A  careful  examination  of  the 
cost  of  identical  items  in  Locks  and  Dams  Nos.  9, 10,  and  11  shows  that 
the  prices  were  increased  on  an  average  about  12  per  cent  over  what 
they  had  cost  at  Locks  7  and  8,  previously  constructed. 

In  the  light  of  the  most  recent  information,  gained  by  long  experience 
on  the  river,  it  is  estimated  that  it  will  cost — 

To  complete  the  improvement $516,088 

There  is  in  the  snbtreasary  and  the  Treasnary $831,096 

Bat  of  that  amount  in  the  Treasnry  the  contraotors  baye  earned 
and  are  to  be  paid  (retained  money) 88,007 

Leaving  available  for  the  work ' 243,088 

And  making  neoeesary  to  be  snpplied  by  appropriation 278,000 

As  nearly  as  can  now  be  estimated,  this  additional  sum  is  made  up  as 
follows: 

Extra  cost  of  oontraots,  due  to  the  eight-bonr  law  12  per  cent  inoreaae $126, 000 

Extra  dredflrinff  needed 29,000 

Extra  depth  of  foundations  at  No.  11,  and  fteshete  which  have  necessitated 
the  frequent  removal  of  silt  inside  the  dam 118,000 

Total 273,000 

It  is  important  that  the  additional  appropriation  be  made  at  this  ses- 
sion of  Congress,  as  otherwise  the  work  will  come  to  a  stop  in  an  unfin- 
ished condition.  This  would  not  only  increase  the  cost  still  more,  but 
would  be  scarcely  less  than  a  disaster  to  the  improvement  of  the  Great 
Kanawha  Eiver. 

Very  respectfully,  your  obedient  servant, 

Brig.  Gen.  W.  p.  CEAiaHHX,  Colonel,  Oorps  of  Mgi^uier,. 

Chief  of  Engineers,  JJ.  8.  A.  Digitized  by  V^OOgle 
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Abstract  of  propoetth  for  irontoorh  for  gate$  of  Locks  No$,  9, 10,  and  U^QroaX  KaiMMKa 
UvotT  improvement,  opened  at  United  States  Engineer  office,  Charleston'jtanawhaf  W,  Va,, 
December  1, 1B96. 

[Materials  and  approximate  qaantttiea.] 


No. 

of  bidder. 

Wrought  iron, 
148.00apoands. 

Cast  iron. 

High  and  oast 

steel,  8.880 

pounds. 

Bzonae,980 
pounds. 

TotaL 

Bid. 

Amount. 

Bid. 

Amount. 

Bid. 

Amount 

Bid. 

Amount 

Boeers,  Haller  A. 

Farrell,    Cilicin- 

iiati,Ohio 

John  P.  McQuire, 

Cleveland,  Ohio.. 
Fort  Pitt  Bridge 

Works,    Pitta- 

burg,  Pa 

Smead  &  Co.  Iron 

Works,  Incp., 

LonisYille,  Ky... 
HoefloghoffdtLaue 

Foundry  Co.,Cin- 

cinnati,  Ohio 

Weimer    Machine 

Works  Co.,  Leb. 

anon,  Pa 

Wisconsin  Bridge 

and  Iron  Co.,Mll. 

iraukee,Wis 

CknU. 
H 

$8,978.80 
6,476.00 

8,482.40 

11,828.00 

8,699.20 

7,164.00 

7,270.80 

OmUt. 

«^ 

8 

8 

$2,912.00 
3,003.00 

2,220.40 

0,908.90 

2,780.00 

2,780.00 

4,849.80 

OenU. 
20| 

18 

15 
24| 
10 

$79L80 
894.80 

888.88 

828.88 
878.01 
945.70 
886.00 

Oenta. 
181 

24 

22 
70 
20 

$176.26 
226.00 

188.94 

817.25 

208.80 

868.00 

188.00 

$10,858.86 
8,888.40 

9,250.42 

19,873.64 

10,115.00 

11,487.70 

12,194.80 

Gontriict  awarded  to  Fort  Pitt  Bridge  Worka. 


Abstract  of  contracts  for  improving  Oreat  Kanawha  Biver,  West  Virginia,  in  force  during 
Me  fiscal  year  ending  June  30, 1897, 


Contractor. 


UTatnre  of  contract. 


Data. 


To  expire. 


Jacob  Zimmerman,  Albert  H. 
Truax,  Thos.  A.  Sheridan. 

Do 

Thos.Munford 

Fort  Pitt  Bridge  Works 


Youngsto-wn  Bridge  Co.. 
George  Miller  Donaldson . 


Building  Lock  and  Dam  17a  9 

Building  Lock  and  Dam  No.  10 

Bnildini  Look  and  Dam  No.  11 

Ironwork  for  lock  gates  for  Locks  9, 10 

and  11. 
Ironwork  for  weirs  Dams  9, 10  and  11. . . . 
White-oak  timber  for  gates  and  wickets 

of  Looks  and  Dams  Nos.  9, 10  and  11. 


May  28,1893 

June  5,1893 
June  1,189.3 
Dec.  12, 1898 

Dec  18, 1896 
Jan.    7,1880 


aDec  31,1898 

aDo. 

a  Do. 

dAug.  15,1897 

sApr.    1,1807 
dDec  15.1898 


a  Extended  to  December  31, 1897. 
b  Completed  in  May,  1897. 


0  Completed  in  April,  1897. 
d  Completed  in  December,  1898. 


Note.— For  commercial  atatistios  see  report  for  operating  and  care  of  canals,  etc., 
Great  Kanawha  Siyer,  West  Virginia. 


bbpobt  of  mb.  addison  m.  scott,  assistant  enginxbb. 

United  States  Engineer  Office, 
Charleston-Kanawha,  W,  Va.,  June  SO,  1897. 
Major:  I  have  the  honor  to  submit  the  following  report  on  improving  Great 
Kanawha  River,  West  Virginia,  for  the  fiscal  year  ending  June  30, 1897 : 

The  principal  work  during  the  year  has  been  at  continuing  the  constmction  of 
Locks  and  Dams  Nos.  9, 10,  and  11,  the  last  three  of  the  project  required  to  complete 
the  slack- water  improvement  to  the  mouth  of  the  river. 

LOCK  AND  DAM  NO.  9.— CONTRACT  FOR  FOUNDATION  AND  MASONRY. 

For  movable  dam  25  miles  from  mouth  of  river  and  33  below  Charleston:  Work 
on  this  contract  with  Zimmerman,  Traax  &  Sheridan  was  be^un  in  June,  1893.  The 
masonry  of  the  lock  was  completed,  except  a  part  of  the  coping,  at  the  beginning  of 
the  year  (Julv  1, 1896),  and  operations  during  the  past  year  have  been  mainly  on  the 
foandations  for  the  dam. 

During  the  year  the  masonry  and  foundations  for  the  navjjrfttion  pasa-ju^d^o^ter 
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pier  have  been  finished,  the  cofferdam  removed,  the  cofferdam  for  the  weir  and  abut- 
ment bailt,  and  some  progress  made  on  the  foundation  for  the  weir.  The  stone  for 
the  weir  and  abatment  was  mostly  qaarried  and  cnt  during  the  year. 

NavigationjMiBS  and  center  pier. — At  the  beginning  of  the  y<'ar,  as  shown  by  the 
report  for  1896,  work  inside  the  cofferdam  for  the  navigation  pass  and  center  |>ier 
was  well  under  way.  But  little  was  accomplished  in  the  river  in  July  owing  to  high 
water,  the  cofferdam  being  flooded  twice  during  the  month.  The  current  in  the  first 
rise,  July  9  (highest  point  24.10  feet  above  low  water),  was  very  swift  and  did  some 
damage  to  the  cofferdam  and  pumping  machinery.  The  water  fell  so  that  the  pumps 
were  started  again  July  20,  but  the  work  was  flooded  asain  on  the  23d  by  backwater 
from  the  Ohio,  that  reached  23  feet  on  the  gauge  at  Mo.  9.  The  water  kept  up  so 
that  the  cofferdam  coold  not  be  pumped  out  again  until  August  8.  From  that  time 
until  October  1  work  inside  the  cofferdam  went  on  without  interruption.  During 
this  time  the  wicket  and  bridge  anchorage  was  finished,  the  last  of  the  concrete  put 
in,  the  masonry,  including  the  center  pier  and  the  apron  and  guard  nil  of  the  pass, 
completed,  the  timberwork  and  wicket  sill  nearly  finished,  and  the  fixed  irons^ 
trestle  and  horse  boxes,  hurters,  slides,  etc.,  nearly  all  placed. 

The  cofferdam  was  flooded  by  a  rise  in  the  river  on  October  !•  The  river  went 
down  so  that  the  pumps  were  started  again  October  6  and  work  inside  resumed  on 
the  8th.  The  wicket  sill  was  finished  and  the  last  of  the  fixed  irons  placed  on  Octo- 
ber 10.  The  bulkheads  at  the  ends  of  the  pier  to  form  connections  with  and  make 
part  of  the  cofferdam  for  the  weir  were  finished  October  20,  completing  the  contract- 
ors' work  in  this  cofferdam. 

The  removal  of  the  navigation-pass  cofferdam  was  be^^un  on  October  21.  Before 
this  the  movable  parts  of  the  pass,  consisting  of  the  bndge  trestles,  wicket  horses 
and  props,  and  the  wickets,  were  placed  by  the  United  States  by  hired  labor,  which 
will  be  reported  under  another  head. 

llie  main  features  of  this  work  are  described  in  former  reports  of  the  Chief  of 
Engineers.  The  navigation  pass,  like  the  others  on  the  river,  except  No.  11,  is  248 
feet  louff.  It  is  closed  by  02  Chanoine  wickets,  that  have  a  vertical  height  of  13  feet 
above  the  sill,  operated  by  a  service  bridge.  The  foundations  of  the  pass  rest  on 
rock  from  7  to  9  feet  below  low  water.  Tne  bridge  and  wicket  anchorage  reaches 
about  5i  feet  below  the  average  surface  of  bed  rock,  the  anchor  disks  being  placed 
in  ditches  (made  by  a  steam  cbanneler  and  blasting)  that  were  filled  with  concrete. 

Cofferdam  for  weir  and  abutment — As  before  stated,  the  removal  of  the  pass  coffer- 
dam began  October  21.  Two  dredges  were  employed  at  this.  Dredging  for  the 
cofferdam  for  the  weir  and  abutment  was  begun  November  18,  and  the  first  coffer 
crib  was  snnk  on  the  22d.  The  work  was  a  good  deal  delayed  by  high  water  in 
November  and  December.  On  January  25,  when  work  in  the  river  was  stopped  by 
eold  weather  and  ice  and  operations  suspended  for  winter,  this  cofferdam  was  nearly 
completed.  Work  on  the  cofferdam  was  resumed  this  spring  on  April  22,  and  was 
completed,  including  the  repair  of  some  damage  by  high  water  and  ice,  during  the 
winter,  so  that  the  pumps  were  started  April  29. 

The  weir  at  No.  9  will  be  284  feet  long.  The  cofferdam  extends  from  the  center 
pier  to  the  left  bank  and  incloses  the  site  for  the  weir,  shore  abutment,  and  abutment 
crib.  The  cofferdam  is  the  same  in  general  construction  as  built  for  the  lock  and 
the  pass  (see  report  of  Chief  of  Engineers,  1894,  p.  1955,  and  report  for  1896,  p.  2251). 
The  cribs  are  12  feet  wide.  The  top  of  the  cofferdam  is  9  feet  above  low  water  and 
about  17  feet  above  bed  rook. 

Weir  fow^ation, — Owing  to  high  water,  but  little  was  accomplished  inside  the  weir 
eofferdam  until  late  in  May.  The  pumps  were  started  again  May  23;  excavation 
inside  began  the  25th.  The  first  stone  for  the  weir  walls  was  set  June  2.  Placing 
the  anchorage  for  the  weir  wickets  began  June  7,  and  the  first  ooncrete  for  the  core 
of  the  weir  was  pot  in  on  the  lith. 

The  bed  rock  at  the  site  of  the  weir  is  a  hard  sandstone,  quite  uneven,  and  con- 
siderable work  is  required  to  prepare  it  for  the  bottom  course  of  the  walls.  Up  to 
this  time  the  foundation  of  the  walls  as  prepared  varies  from  about  6}^  to  9^  feet 
below  low- water  mark. 

Work  in  the  cofferdam  was  considerably  interfered  with  by  high  water  in  June. 
At  present  the  bottom  course  of  the  weir  walls  is  in  about  130  feet  out  from  the  cen- 
ter pier,  and  considerable  progress  has  been  made  in  setting  the  other  courses  on  this 
part  of  the  walls.  Fourteen  anchor  bolts  and  disks  have  been  set,  and  the  concrete 
core  is  in  44  feet  oat  from  the  pier. 

Unless  interrupted  too  much  by  high  water,  it  is  thought  work  inside  this  coffer- 
dam, and  the  remainder  of  the  bank  protection  to  be  placed,  will  be  finished  not 
later  than  November  15.  If  this  is  done,  the  cofferdam  should  be  removed  and  the 
contract  completed  before  the  expiration  of  the  contract  time,  December  31, 1897. 

The  lock.— The  work  done  on  the  lock  during  the  year  consisted  in  finishing  the 
coping,  drilling  for  and  placing  the  dowels  in  same,  and  setting  about  70  yards  of 
paving  on  the  slope  and  guard  cribs.  There  is  stiU  some  grading  and  riprapping  to 
U  done  on  this  contract  below  the  lock.  ^.^.^.^^^  ^^  ^OOglC 
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LOCK  AND  DAM  KO.  10— CONTRACT  FOB  FOUNDATION  AND  M ABONBT. 

For  moTable  dam  19  miles  from  mouth  of  riyer  and  89  miles  from  Charleston :  Work 
nnder  this  contract  with  Zimmerman,  Tmaz  A  Sheridan  was  beenn  in  1898.  The 
masonry  of  the  lock  was  completed,  except  part  of  the  coping,  at  tne  date  of  the  last 
annual  report,  and  operations  daring  the  year  have  been  mainly  on  the  foundations 
for  the  dam. 

Daring  the  year  the  masonry  and  foundations  for  the  navigation  pass  and  center 
pier  have  been  completed,  the  cofferdam  removed,  the  cofferdam  for  the  weir  and 
abutment  built,  and  a  beginning  made  on  the  foundations  of  the  weir.  The  stone 
for  the  weir  and  abutment  were  mostly  quarried  and  cut  during  the  year. 

Navigation  pas$  and  center  pier, — ^At  the  beginning  of  the  year,  as  shown  by  the 
report  for  1896,  some  progress  had  been  made  inside  the  cofferdam  on  the  foundations 
and  anchorage  of  the  pass.  The  delay  frxim  hiffh  water  in  July  and  the  first  pi^  of 
August  has  been  referred  to  under  the  head  of  Lock  9.  There  was  still  more  deluM 
from  this  at  No.  10,  owing  mainly  to  the  grreater  effect  of  back  water  from  the  Ohi^ 
and  scarcely  anything  was  accomplished  inside  the  cofferdam  until  August  14;  frY>m 
that  date  until  October  1  work  on  the  foundation  went  forward  without  interrup- 
tion. The  cofferdam  was  flooded  by  a  rise  in  the  river  October  1.  The  pumps  were 
started  again  October  6  and  work  inside  resumed  on  the  8th  and  was  in  progress 
until  the  15th,  when  it  was  ag^in  interrupted  by  a  rise  of  the  river.  \Vork  was 
resumed  on  the  18th.  The  masonry  of  the  pass  was  finished  October  22,  and  the 
timber  work  and  placing  of  the  fixed  irons,  completing  the  contractors'  work  on  the 
pass,  on  the  25th. 

The  foundations  of  this  pass  rest  on  rock  from  5.80  to  6.80  feet  below  low-water 
mark.  The  elevation  of  bed  rock  at  the  site,  the  anchorage,  etc.,  are  generally 
described  in  the  last  annual  report.  The  trench,  channeled  and  blasted  in  the  rock 
for  the  wicket-sill  anchorajere,  was  from  8  to  10  feet  deep.  The  rock  was  full  of 
seams,  carrying  water,  and  it  took  two  4-inch  steam  pomps  to  keep  the  trench  dry 
enough  to  place  the  anchorage  (cast  disks  and  1^-inch  bolts)  and  concrete.  The 
bridge  trestles  were  anchored  by  li-inch  diameter  wedge  bolts  from  7  to  11  feet 
long,  the  lengths  being  adjusted  to  reach  solid  places  in  the  rock. 

As  before  stated,  the  contractors'  work  on  the  pass  foundations,  including  the 
placing  of  the  fixed  irons,  was  completed  October  25.  Between  this  and  October  30, 
the  movable  parts  of  the  pass,  consisting  of  the  wicket  horses  and  props,  the  wickets, 
and  bridge  trestles,  were  put  in  place  oy  hired  labor.  This  will  be  reported  under 
another  head. 

The  bulkheads  at  the  ends  of  the  center  pier  to  form  connections  with  the  coffer- 
dam for  the  weir  were  built  the  last  of  October,  before  the  pumps  were  stopped  in 
the  pass  cofferdam. 

Cofferdam  and  irdr  and  abutment. — ^The  ]f  ass  cofferdam  was  nearly  all  removed  in 
November.  After  this,  operations  in  the  river  were  suspended  for  winter.  Dredging 
at  the  site  of  the  cofferdam  for  the  weir  was  begun  April  27,  and  the  first  crib  for 
this  cofferdam  was  sunk  the  next  day.  Work  on  the  cofferdam  was  stopped  by  high 
water  May  2  and  could  not  be  resumed  until  the  21st.  The  cofferdam  was  far  enough 
advanced  to  admit  of  starting  the  pumps  June  6. 

The  weir  at  No.  10  will  be  248  feet  long.  The  cofferdam  extends  from  the  center 
pier  to  the  left  bank  and  incloses  the  site  of  the  weir,  shore  abutment,  and  abutment 
crib.  It  is  built  of  rough  cribs,  sheathed,  filled  and  banked,  like  the  other  coffer- 
dams on  the  work.  The  cribs  are  11  feet  wide.  The  top  of  the  coffer  is  9.60  feet 
above  low  water,  and  IS  to  14  feet  above  bed  rook  on  which  it  rests. 

Weir  Foundatione, — Excavation  inside  the  weir  cofferdam  began  June  7,  and  was  in 

Srogress  during  the  month  when  not  stopped  by  high  water.  The  cofferdam  was 
coded  by  a  rise  on  the  18th  that  reached  19  feet  above  low-water  mark.  The  water 
went  down  so  that  the  pumps  were  started  again  on  the  24th  and  excavation  inside 
resumed  on  the  26th .  The  bed  rock  is  now  prepared  for  the  bottom  course  of  the  weir 
walls  a  short  distance  out  from  the  pier,  and  setting  masonry  and  placing  anchorage 
and  concrete  will  soon  begin.  The  rock  so  far  as  exposed  is  about  the  same  character 
as  at  the  site  of  the  pass.  The  top  is  broken  and  seamy  so  much  in  places  that  from 
2  to  8  feet  of  it  has  to  be  removed  to  get  a  suitable  foundation  for  the  walls.  The 
bottom  of  the  anchorage  ditch  will  run  from  about  2  to  5  feet  below  the  top  of  the 
rock  as  found. 

With  a  fair  season  for  work  in  the  river,  work  in  this  last  cofferdam  should  be 
finished  this  fall,  and  the  contract  completed  before  the  expiration  of  the  present 
contract  time,  December  31,  1897. 

The  look. — ^The  work  on  the  lock  during  the  year  consisted  in  finishing  the  coping 
on  the  main  walls,  and  in  drilling  for  and  placing  the  dowels  in  the  coping.  In  addi- 
tion, 564  cubic  yards,  altogether,  of  stone  nlliuj^,  riprappin^:,  and  paving  were  added 
to  the  flap  and  slope  back  of  the  lock.  There  is  some  grading  ana  riprapping  yet  to 
be  done  on  this  contract  back  of  and  below  the  look. 
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LOCK  AND  DAM  NO.  11— GONTRAOT  FOR  FOUNDATIONS  AND  MASONST. 

For  moYable  dam  If  miles  from  moath  of  river,  56^  miles  from  Charleston,  W.  Ya., 
and  88f  miles  from  head  of  slack  water.  Work  on  this  contract  with  Thomas  Man- 
ford  was  begun  in  Jnly,  1893.  The  masonry  of  the  lock  was  completed,  except  a 
part  of  the  coping,  on  July  1, 1896,  and  operations  daring  the  past  year  have  been 
mainly  on  the  fonndations  for  the  dam. 

Navigation  pM8  and  center  pier. — ^As  shown  by  the  last  annnal  report,  work  inside 
the  conerdani  for  the  navigation  pass  and  center  pier  was  well  advanced  on  Jnlv  1, 
1896.  The  delay  caased  by  hi^h  water  in  Jaly  and  Aogast  has  been  referred  to 
above  in  eonnection  with  reports  on  Locks  .9  and  10.  lliere  was  still  more  delay 
from  this  at  No.  11,  owing  to  back  water  from  the  Ohio.  There  were  only  foar  days 
in  Jnly  when  work  coald  be  carried  on  in  the  cofiferdam,  and  in  Angast  the  water 
did  not  get  low  enough  to  admit  of  starting  the  pnmps  until  the  18th.  Work  in  the 
cofiferdam  was  resumed  Angust  22,  and  was  pushed  with  a  large  force  of  men  up  to 
September  10,  when  the  contractor's  work  on  the  pass  foundations,  including  the 
placing  of  the  fixed  irons,  was  completed.  The  timber  bulkheads  at  the  ends  of  the 
center  pier  to  form  connections  with  the  cofferdam  for  the  weir  were  finished  Sep- 
tember 14,  completing  the  contractor's  work  inside  this  cofiferdam.  After  the  com- 
pletion of  the  work  on  the  foundations,  and  before  the  removal  of  the  cofiferdam  was 
began,  the  movable  irons,  consisting  of  the  bridge  trestles,  wicket  horses,  and  props, 
and  60  of  the  wickets,  were  put  in  place  by  hired  labor.  This  will  be  reported  under 
another  head. 

The  foundations  of  this  navigation  pass  are  described  and  illustrated  in  the  last 
annnal  report.  The  work  rests  on  hardpan,  a  hard  indurated  clay,  about  20  feet 
below  low-water  mark.  The  pass  is  804  feet  wide,  and  is  closed  b^  76  Chanoine 
wickets  that  have  a  vertical  height  of  13  feet  above  the  sill.  The  wickets,  like  all 
the  other  movable  dams  on  the  nver,  are  to  be  operated  from  a  trestle  service  bridge. 

The  cofferdam  for  ike  weir. — The  removal  of  tne  pass  cofiferdam  with  dredges  was 
begun  September  14  and  was  finished  before  the  end  of  the  month.  Dredging  for  the 
cofferdam  for  the  weir  and  abutment  was  begun  September  28,  but  was  stopped  the 
next  day  by  a  rise  in  the  river.  High  water,  largely  back  water  from  the  Ohio,  in 
October  and  November  interfered  much  with  builaing  the  weir  cofferdam,  and  there 
were  only  about  twenty-two  days  in  the  two  months  that  the  water  was  low  enough 
for  the  work.  Operations  in  the  river  were  suspended  for  the  season  November  28. 
At  that  time  the  upper  and  lower  lines  of  the  coffer  were  built  out  220  feet  from  the 
abutment  shore,  leaving  140  feet  on  each  line  to  close  to  connect  with  the  bulkhead 
cribs  at  the  center  pier.  High  water  this  spring  prevented  a  resumption  of  work  on 
the  cofferdam  until  May  26.  After  this,  the  work  was  energetically  carried  on,  the 
dredges  working  to  a  considerable  extent  both  day  and  night.  Tbe  last  coffer  crib 
was  sunk  June  5.  The  banking  and  filling  of  the  coffer  (an  extensive  work  owing 
to  the  deptli  of  foundations  at  this  site)  was  much  interruj>ted  by  high  water,  but 
has  been  pushed  with  a  large  force  whenever  possible,  and  is  now  neariy  completed. 

The  oonerdam  is  of  the  same  plan  as  used  for  the  lock  and  navigation  pass.  (See 
Report  of  Chief  of  Engineers  for  1896,  p.  2253.)  The  weir  will  be  364  feet  long. 
The  cofferdam  extends  from  the  center  pier  to  the  right  bank,  inclosing  the  site  for 
the  weir,  abutment,  and  abutment  crib.  The  top  of  the  cofferdam  is  9^  feet  above 
low  water;  the  bottom  is  on  the  hardpan  from  17  to  18  feet  below  low  water,  making 
the  cofferdam  about  27  feet  high. 

The  work  inside  this  last  cofferdam  constitutes  about  all  remaining  to  be  done  on 
the  contract.  The  contractor  is  prepared  to  push  the  work,  and  unless  it  is  inter- 
rupted too  much  by  high  water  this  summer  and  fall,  it  is  probable  that  the  contract 
will  be  completed  within  the  time  aHowed-^December  31, 1897. 

The  lock. — ^The  work  done  on  the  lock  during  the  year  consisted  in  finishing  the  cop- 
ing of  the  main  walls  and  in  drilling  for  and  placing  the  dowels  in  same.  There  is 
stni  some  grading  and  riprapping  to  be  done  on  the  nank  below  the  look  under  this 
contract. 

MI80BLLANSOU8  WOBK« 

Iron  work  for  weire. — This  contract  with  the  Toungstown  Bridge  Company,  of 
Toungstown,  Ohio  (approved  February  15, 1896),  for  the  iron  work  for  weirs  of  Dams 
Nos.  9, 10,  and  11,  and  the  maneuvering  winches  for  these  three  dams,  was  completed 
in  April.  The  contract  covered  both  the  fixed  and  movable  irons  for  the  weirs  and 
aggregated  as  follows,  viz:  Wrought  iron,  318,186  ponnds;  oast  iron,  248,892  pounds; 
drift  boltil,  21,343  pounds,  and  the  three  maneuTenng  winches  complete. 

Timber  for  lock  gates  and  wioketi.—Th'iB  contract  with  George  M.  Donaldson  (ap- 
proved January  16, 1896),  for  frunishing  and  delivering  the  white-oak  timber  required 
fox  the  lock  gates  and  wickets  of  Locks  and  Dams  Nos.  9, 10,  and  11,  was  completed  in 
December.    It  aggregated  278,160  feet  B.  M. 

Irene  for  lock  gatee. — The  drawings  and  specifications  for  the  iron  work  for  the 
gates  of  Locks  9, 10,  and  11  were  prepared,  the  work  advertised^  and  contract  made 
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by  Colonel  HaiDS  with  the  lowest  bidder,  the  Fort  Pitt  Bridge  Works  of  Pittsbnrg, 
by  agreement  approved  January  2,  1897.  The  contractors  poshed  the  work  rapidly 
from  the  beginning,  and  the  last  of  the  irons,  completing  the  contract,  were  delivered 
at  the  looks  May  3.  The  contract  aggregated  146,718  pounds  of  wroughtlron;  92,410 
pounds  of  cast  iron;  3,887  ponnds  of  high  and  cast  steel,  and  936  pounds  of  bronze. 

Building  vnoket8  and  gatet. — A  small  force  of  carpenters  was  kept  employed  dur- 
ing the  year  either  at  building  wickets  or  lock  gates  by  hired  labor  for  Locks  and 
Dams  9,  10,  and  11.  Except  53  weir  wickets  yet  to  build  at  No.  10,  the  navigation 
pass  and  weir  wickets  for  the  three  dams  have  been  built  (except  the  panel  plank 
yet  to  be  placed)  and  ironed  off.  At  Lock  9  the  building  of  the  gates  is  well  advanced. 
Two  of  the  gates  at  that  lock  are  completed  and  ironed  ready  to  launch  and  the  third 
is  nearly  so.  The  fourth  gate  is  assembled  and  partly  ironed.  It  will  take  about 
ten  more  working  days  to  get  the  No.  9  gates  ready  to  launch.  The  gates  for  Locks 
10  and  11  will  be  built  next,  in  order  named.  As  indicated  above,  the  materials  for 
the  gates — timber  and  iron  work — are  all  on  hand  at  the  sites. 

Placing  movable  irom  and  wickets, — As  noted  above,  under  the  heads  of  Locks  9, 10, 
and  11,  the  movable  irons  for  the  navigation  passes  of  these  three  works,  consisting 
of  the  service-bridge  tressels  and  the  wicket  horses  and  props,  were  put  in  place 
inside  the  cofferdam  by  hired  labor  after  the  completion  of  the  contractors'  work  on 
the  foundations.  All  of  the  pass  wickets,  except  16  at  No.  11,  that  had  not  been 
built,  were  also  placed.  The  wickets  are  complete  except  the  panel  plank  yet  to  be 
put  in.  The  chains  for  the  wickets  and  trestles  and  the  aprons  forming  the  walks  of 
the  bridges  are  also  to  be  added  when  the  dams  are  completed  and  put  in  operation. 
After  the  movable  parts  were  in  place,  photographs  were  taken  inside  the  cofferdams 
showing  the  wickets  and  trestles  in  different  positions.  Copies  of  some  of  the  best 
of  these  photographs,  with  descriptions,  accompany  this  report. 

Dredging,  etc. — Owing  in  part  to  high  water  dnring  the  ordinary  working  seasoii, 
and  partly  to  lack  of  funds  for  expenditure  outside  of  contracts,  only  a  limited 
amount  of  work  was  done  by  the  Government  dredge  on  the  ''improving''  account. 
The  following  is  a  summary  of  this  work  done  during  the  year,  it  being  original 
dredging  to  widen  and  deepen  the  permanent  towing  channels  in  the  pools.  Con- 
siderable was  also  done  with  the  dredge  at  removing  deposit  from  lock  chambers 
and  approaches  and  from  previously  made  channels  in  the  pools,  which  is  reported 
under  the  head  of  operating  and  maintaining  the  completed  works. 

From  July  1  to  7  the  dredge  was  working  at  Lock  10,  when  the  stage  of  water 
would  permit,  removing  an  old  chute  wall  between  the  end  of  the  cofferdam  for  the 
navigation  pass  and  the  left  shore.  The  dredge  crew  and  part  of  the  crew  of  the 
towboat  were  fnrloughed  without  pay  July  9  and  the  dredge  laid  up,  the  water 
being  too  high  to  work.  For  reasons  above  given,  no  more  dredging  was  done  nntil 
September  2.  From  September  8  to  17,  inclusive,  was  spent  in  reducing  to  miter-sill 
depth  some  high  places  at  the  head  of  Red  House  Shoal,  3  miles  below  Lock  8.  In 
addition,  about  five  days  were  spent  at  original  dredging  in  widening  the  towing 
channel  through  some  reefs  near  Plymouth.  From  October  5  to  24,  inclusive,  the 
dredge  and  towboat  worked  near  Lock  10,  removing  old  chute  walls  (''Debby," 
''Pike  City,"  etc.)  and  reducing  reefs  to  change  the  towing  channel  to  the  naviga- 
tion pass.  In  November,  seven  days  were  spent  in  moving  to  and  taking  out  the 
remainder  of  the  Pike  City  wall  below  the  pass  at  Lock  10.  On  November  30,  the 
water  being  too  high  for  work,  the  crews  were,  as  far  as  practicable,  furlonghed 
without  pay  and  the  dredge  laid  up  for  the  winter.  The  only  dredging  done  so  far 
this  season  has  been  on  ''operating,''  reported  under  that  head.  About  12,000  oubio 
yards  of  original  material  was  dredged  and  moved  in  dump  boats  during  the  year. 
In  connection  with,  but  in  addition  to,  this  dredging  to  make  new  channels,  the 
boats'  crews,  working  mainly  with  the  crane  boat,  removed  108  large  stones  and  took 
out  21  sunken  trees  and  snags. 

AeeistanU  and  in«p0otor«.— The  engineering  and  inspecting  force  on  construction 
remained  about  as  it  was  the  year  before.  Mr.  Thomas  £.  Jeffries  continued  as 
assistant  engineer  and  bead  inspector  on  Lock  and  Dam  No.  11,  and  Mr.  Albert  M. 
Campbell  in  the  same  capacity  on  Lock  and  Dam  No.  10.  Both  were  engaged  in  this 
office  during  the  winter  and  early  spring,  when  not  required  at  the  locks,  mainly  on 
detail  drawing  of  the  works  under  construction.  W.  W.  Yenable  was  employed  as 
assistant  engineer  on  Look  and  Dam  No.  9  during  the  working  season.  R.  M. 
Stephens,  S.  G.  Campbell,  and  J.  R.  Myers  continued  as  assistant  inspectors  on  Locks 
and  Dams  9,  10,  and  11,  respectively.  Mr.  Myers  was  employed  from  January  19  to 
May  1  as  inspector  in  the  shop  on  the  contract  for  irons  for  lock  gates,  and  C.  £. 
Gardner  continued  as  inspector  in  the  shop  on  the  iron  work  for  weirs  nntil  the  com- 
pletion of  work  on  that  contract  in  March.  J.  S.  Williams,  master  carpenter,  was 
employed  inspecting  timber  and  building  the  wickets  and  gates  for  Locks  and  Dams 
Nos.  9,  10,  and  11. 

Respectfully  submitted. 

Addison  M,  Scott,  Be9ideni  Engimfn-.^ 

Usi.  Jamks  F.  Gregory,  Digitized  by  ^OOQIC 
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FF  XI. 

OPERATING  AND   CARE  OF  LOCKS   AND  DAMS   ON   GREAT   KANAWHA 
RIVER,  WEST  VIRGINIA. 

[This  work  wm  in  the  charge  of  Col.  Peter  C.  Hatna,  Corpa  of  Enj^lneert,  until  April  80, 1897.] 

The  finished  locks  and  dams  in  this  stream,  i.  e.,  I^os.  2,  3,  4,  5,  6,  7, 
and  8,  were  built  under  the  appropriation  for  improving  Great  Kan- 
awha Elver,  West  Virginia.  Their  location,  etc.,  and  also  that  of  Kos. 
9, 10,  and  11,  now  under  construction  in  the  lower  part  of  the  stream 
under  the  appropriation  for  improving  Great  Kanawha  Elver,  Is  shown 
on  page  2247,  Annual  Eeport  of  the  Chief  of  Engineers  for  1896,  part  4. 

For  details  of  the  work  done  during  the  past  fiscal  year,  and  In 
operating  and  caring  for  the  two  finished  locks  (I^os.  2  and  3)  with 
fixed  dams,  in  the  upper  part  of  the  river,  and  the  five  finished  locks 
(Nos.  4,  6,  6,  7,  and  8)  with  movable  dams,  below  Nos.  2  and  3,  atten- 
tion is  invited  to  the  report  of  Mr.  Addison  M.  Scott,  assistant  engineer, 
herewith. 

The  amount  expended  during  the  past  fiscal  year  In  oi>erating  and 
caring  for  the  finished  works,  and  in  maintaining  channels  originally 
dredged  between  locks  under  the  appropriation  for  improving  Great 
Kanawha  Elver,  was  $26,868^0. 

REPORT  OF  IfR.  ADDISOV  M.  BOOIT,  SBSTOBKT  ENGINEBR. 

UNrTED  States  Engineer  Offiob, 
Charleston-Kanawha^  W,  Va,,  June  BOy  1897, 

Major:  I  bare  the  honor  to  sabmit  thefollowiDff  report  on  operating  and  keeping 
in  repair  the  completed  works  in  the  Great  KanawnaRiyer  for  the  fiscal  year  ending 
Jnne  90, 1897. 

With  the  exception  of  the  accident  in  December  to  the  service  bridge  of  Dam  No. 
7,  reported  below,  the  seyen  completed  locks  and  dams  remained  in  eood  working 
order  thronghoat  the  year.  As  nsual,  ft  good  deal  was  done  at  each  of  the  locks  by 
the  regular  hands  in  keeping  the  works  in  order  and  repair.  Some  of  the  most 
important  items  of  repairs  during  the  year  are  reported  below. 

FIXBD  DAMS. 

Locking  was  suspended  at  the  two  fixed  dams  (Nos.  2  and  3)  fourteen  days  by  ice, 
and  six  and  one-half  days  by  hi^h  wat«r  during  the  year. 

At  Lock  No.  3  quite  a  job  of  nprapping  was  done  to  repair  and  extend  the  bank 
protection  below  the  works,  both  on  the  lock  and  abutment  sides.  In  doing  this 
about  712  cubic  yards  of  new  stone  were  placed,  and  a  large  quantity  of  earth  moved 
to  grade  the  banks.  Four  hundred  and  five  yards  of  this  riprap  stone  were  pur- 
chased (furnished  and  delivered  on  top  of  the  bank)  after  circular  letter  advertise- 
ment, the  remainder  being  nearly  all  boated  from  a  bar  below  the  dam.  In  addition, 
about  800  cubic  yards  of  small  bowlders  and  gravel  were  moved  during  low  water 
last  fall  in  reducing  a  bar  to  better  the  direction  of  the  current  below  the  look. 
This  work  was  all  done  by  the  regular  lock  hands,  assisted  by  some  hired  labor. 

MOVABLE  DAMS. 

Owing  to  frequent  fluctuations  in  the  river  duringthe  ordinary  low- water  season  the 
five  movable  dams  were  raised  and  lowered  more  than  usual  during  the  year.  Except 
the  damage  to  the  service  bridge  at  Dam  No.  7,  reported  below  (which  prevented  keep- 
ing that  dam  up  on  about  29  days),  the  maneuvers  were  all  successfully  made.  Con- 
siderable trouble  was  experienced  at  the  dams,  particularly  those  below  Charleston, 
from  drift  carried  in  from  side  streams  by  local  rains.  This  has  caused  the  lookmen 
a  great  deal  of  hard  work,  sometimes  extending  into  or  through  the  night,  and  has 
made  it  necessary  at  times  to  emplov  extra  labor.  In  the  first  raising  of  the  dams 
this  spring  much  more  than  the  usual  amount  of  deposit  was  found  on  the  works— 
in  the  lock  chambers  and  approaches  and  on  the  foundations  of  the  navigation  passes. 

The  maneuvers  of  each  dam,  giving  time  taken,  principal  difiSculties  encountered, 
etc.,  are  reported  in  tabular  form  below : 

Look  and  Dam  No,  4, — This  dam  was  kept  up  one  hundred  aud  eighty-one  days 
during  the  year  and  down  the  remainder  of  the  time,  owing  to  high  or  sufficient 
stages  of  water.  Fifteen  new  wickets  were  built  for  the  weir.  With  this  exception 
only  ordinary  repairs  were  made  at  No,  4  during  the  year.        Digitized  by  dOOQ IC 
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The  dam  was  nuuieaTered  m  foUowt: 
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Kaised 

Deo.8 

Lowered 

Dec.O 

Da 

Raised     

Deo.  28 

Da 

Lowered  ..........■■..• 

Jan.  25 

Da 

Kaieed 

April  24 

Dd^  46  mSmotos  by  fool  dliiiu. 
Da 

Lowered  .■....•••...... 

May2^..::*!!:.;. 

Baieed 

Iii924 

liowered 

JuBe  80 *-r.... 

Da 

BaiMd 

Jiioe86 

Da 

Look  and  Dam  No,  ^.— This  dam  waa  kept  np  one  hundred  and  seventy-six  days 
during  the  year.  In  addition  to  ordinary  worK  and  repairs,  the  wickets  of  the  pass 
and  weir  were  overhauled  and  new  panels^  etc.,  put  in  where  needed;  two  new  paaa 
wickets  were  made.  Timber  has  also  been  procured  for  considerable  repairs  to  the 
guard  cribs  of  the  lock. 

The  dam  was  maneuvered  as  follows: 


lisneaver. 

Date. 

ThM 

taken. 

Menem 
ployed. 

Bemarks. 

Baited     

jalyg 

h,  m. 
8     0 

1    16 

12  0 

1    10 
14     0 

1    10 
8    80 
1    80 
8    80 

8    26 

7  80 
1    86 

8  15 

1  16 
8     0 
8    80 

13  0 

8    16 

7  0 

2  0 

8  20 

4to6 

4to0 
6  too 

4  too 
0 

4  too 
0 

4  to5 
6 

6 

0 
8  too 

0 
8  to  0 

6 

0 

6to7 

0 

6  too 

0 

0 

Delayed  80  minntoa  by  broken  treatle 

ohalna. 
No  difficulty. 
Delayed  abont  2|  hours  by  sediment 

of  trestle  bed.  foal  ohaina,  and  trip. 

pins  bar  off  guidea. 
No  difficulty, 
▲bout  7  hours  spent  in  mnovinfc  a 

broken  twin  box  and  putting  in  a 

new  one. 
No  difficulty. 

Delayed  46  minutes  by  broken  ohaina 
and  2  hours  placing  tripping  baron 
guide. 

Some  delay  by  2  wickets  falUng  to 
trip :  no  material  difflonlty.       * 

Do. 

Lowered     -.....-.. 

JqItO   

Bailiff  r -- 

July  21 

Lowered -••• 

Jnly  20 

Bjdsed 

July  80  to  81 

Jnly  81 

Lowered • 

Baised    

AiiJ  7 

Sopt  30 

Baised        

Oct  V 

yi0-y  5 

-RnlaAil          

JJ-^jy   K   

jfov  29 

Baiaed 

Deo  8 

Do. 

T^-nrATAd    

Deo  9    

Do. 

Baiaed      

Deo!  28 

Do. 

T^'WArAd     .......... 

Jan  26  • 

Gonsidarmble  tronbla  with  ice.    The 

Bait^ 

Avr.Si 

tripping  bar  failed  and  16  wicketo 
were  lowered  by  hand. 
First  raising  this  spring;    delayed 
principally   by  sediment  on   paaa 

No  material  difficulty. 
No  diffionlty. 
No  material  difficulty. 
No  difficulty. 

Kay  2 

Baiaed 

Hay  24 

Lowered 

June  20 

Baiaed 

June  26 -.... 

Lock  and  Dam  Ko.  6. — ^The  dam  was  kept  up  one  hnndred  and  seventy-three  days 
daring  the  year  and  down  the  remainder  of  the  time,  owing  to  high  or  sufficient 
stages  in  the  river. 

In  addition  to  ordinary  work  and  repairs  at  No.  6,  the  following  is  noted:  In  a 
partial  raising  of  the  service  bridge  Jnly  22  the  fastening  broke  that  held  the 
maneavering  winch  to  the  track  and  let  the  winch  into  the  river.  It  was  badly 
broken  by  the  fall.  An  extra  winch  was  need  while  the  broken  one  was  repaired, 
and  no  delay  was  cansed  at  the  dam.  This  was  the  second  accident  of  the  kind  that 
has  occnrrea  on  the  river.  To  avoid  this  in  fntnre  the  winches  are  now^fej(mtQ4.to 
the  track  by  two  fastenings  whan  raising  the  trestles.'  Digitized  by  ^ 
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On  Deoember  4.  m  ftilly  reported  for  that  month,  &  ooal  fleet  in  running  the  pass 
stmok  a  wicket  that  proved  to  be  not  entirely  down  (the  dam  had  been  lowered  on 
the  night  of  November  28),  breaking  the  wicket  and  horse  and  bending  the  prop. 
This  caused  no  delay  in  maneuTeriuK  the  dam,  except  a  few  hours  required  to  remore 
the  broken  wicket  and  horse  and  place  others.  While  lowering  the  dam  for  a  rise 
in  the  riyer  the  night  of  Jane  19  a  sudden  "run  ouf  from  Elk  River,  bringing  a 
number  of  runaway  rafts,  a  large  ouantity  of  loose  logs,  ties,  and  drift  prevented 
the  lowering  of  the  pass  wickets.  The  weir  and  all  of  the  service  bridge  were  put 
down  safely.  The  river  fell,  so  that  the  wickets  were  lowered  uniinnred,  after  con- 
siderable work  in  clearing  the  wickets  and  horses  of  drift,  on  June  22  and  23.  For- 
tunately the  river  did  not  get  high  enough  when  the  wickets  were  up  to  interfere 
with  the  use  of  the  lock. 

The  dam  was  maneuvered  as  follows: 


Maaearmr. 


Dsts. 


Time 


Men  em- 
ployed. 


Raised.... 
Lowered. . 


RalMd.... 
Lowered. 


Lowered.. 


Bailed.... 
Lowered. 


Kaised.... 
Lowered. . 

Raiaed... 


Lowered. 
Raised... 


July  8.. 
July  0.. 

Jnly  80. 
July  81. 
Aag.7.. 
Sept.  80. 


ObtO... 
Nov.6.. 

Nov.  16. 
Kov.29. 


Dec8. 


Deo.0.. 
Dec  20. 


Lowered. 
Raised... 


Jan.  25 

Apr.  88  to  27  . 


Lowered., 
Raised.... 
Lowered., 

Raised.... 


May  2 

Kay  24 

June  20  and  on  22 

and  28. 
June  28 


10  00 
8  80 

11  10 
1  06 

10  0 

4  80 

0  0 

4  80 

0  80 
4  0 

8  80 

1  0 
10  80 

8  0 

21  40 


8      0 

8     0 


4to6 

4 

6to0 
6 

4to0 
6 

6 

6 

6 
6 


0 
«to7 


6 

4to6 


8     0 


No  diffloalty. 

No  difflcnltyt  lowered  ilowly,  by  or- 
ders, to  keep  np  pool. 

Belayed  0|  hoars  by  foul  ohains. 

NodiffionlW. 
Do. 

Lowered  slowly  to  keep  up  pool;  no 
diffloalty. 

No  diffloalty. 

No  diffloalty;  lowered  slowly  to  keep 
up  pool. 

No  diffloalty. 

No  difflooi^;  lowered  slowly  to  keep 
uppooL 

Delayed  one  hour  and  a  half  by  broken 
wioket. 

No  difflcnlty. 

Delayed  1  hoar  by  fool  ohains  and  2| 
hoars  to  remove  broken  pass  horse. 

No  material  diffloalty. 

First  spring  raising.  Delayed  some 
by  seaiment  In  pier  recess^  eto..  and 
aoont  7  hoars  patting  in  new  wiokefe 
and  horse  in  pass. 

No  diffloalty. 

No  material  diffloalty. 

See  report  above. 

No  material  diffloalty. 


Lock  and  Dam  No,  7.— The  dam  was  up  one  hundred  and  forty-five  days  during  the 
year.  It  would  have  heen  up  about  twenty-nine  days  longer  but  (or  the  accident 
reported  below. 

The  dam  was  maneuvered  as  follows : 


ICaneaver. 


Date. 


Time 
taken. 


Menem' 
ployed. 


Remarks. 


Jnly  8.. 


Lowered. 
Raised.... 
Lowered. 


Jaly  0... 
July  21. 
July  24.. 

▲ag.8... 


liOwered. 
Raised... 
Lowered.. 


Raised... 
Lowered.. 
Raised.... 


Sept  80. 
Oot.0... 
Nov.6.. 


Nov.  16 

Nov.  28  to  Deo.  0. . 
Apr.  26  to  Apr.  80 


h,  m, 
13     0 


4  10 

0  40 

4  40 

8  10 


1  20 

6  26 

6  86 

8  16 


Lowered.. 
Raised.... 
Lowered. 


Hay  1... 

May  84.. 

Jano20.. 
Jane  28. 


68     0 


0    00 
8    80 


4    80 
7    16 


0 
6to0 
4to6 

4to6 


4to6 
4to0 
8to4 

6 
4to8 
6to0 


6 

4to0 


8to0 
6to0 


Delayed  2|  hoars  by  sediment  on 
foandations  and  dzifl  under  pass 
trestles. 

Some  delay  by  drift. 

No  material  diffloalty. 

Delayed  1  hoar  by  drift  and  1  hoar 
and  20  minates  by  bent  treetle. 

Delayed  one-half  hoar  straightening 
trestle  and  U  horns  by  drfit  under 
wickets. 

No  diffloalty. 
Do. 

No  diffloalty;  lowered  slowly  by  or- 
ders to  keep  up  pool. 

No  diffloalty. 

See  report  below. 

Qreater  part  of  time  spent  in  patting 
in  trestles  damaged  Deoember  8. 
Some  deley  by  sediment  on  pass 
foundations,  eto. 

No  diffloalty ;  weir  all  down  at  begin- 
ning of  maneuver. 

Delayed  two  hours  by  deposit  on  tres- 
tle bed,  eto. 

No  material  diffloalty. 

No  diffloalty. 
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Principal  repairs,  etc. — In  addition  to  ordinary  work  and  repairs  at  No.  7  the  follow- 
ing is  noted :  In  lowering  the  dam  on  the  night  of  Novemher  28,  a  sadden  rise  in  Coal 
River  (this  stream  comes  in  about  1^  miles  above  No.  7)  brought  out  a  large  quantity 
of  heavy  drift.  The  lockmen  delayed  too  long  about  lowering  the  pass,  and  so 
much  drift  accumulated  against  the  pass  trestles  that  nine  of  them  could  not  be  put 
down.  Some  of  the  drift  was  removed  and  the  trestles  got  part  way  down  by 
December  1.  On  December  3,  the  river  having  fallen  some,  the  fouled  trestles  were 
pulled  up,  with  five  others  near  the  lock,  to  clean  out  the  drift  and  lower  the  trestles 
to  place.  While  this  was  in  progress  the  towboat  f^'inifrede  came  down  with  three 
loaded  coal  barges;  she  started  to  land  at  the  head  of  the  lock  to  be  looked  through, 
but  before  her  Tines  were  secured  the  strong  current  around  the  head  of  the  river 
wall  and  through  the  pass  swung  the  steamer  out  from  the  shore.  She  was  unable 
to  hold  the  tow,  and  steamer  and  barges  together  were  carried  down  against  the 
standing  trestles.  Twelve  of  the  trestles  were  bent  and  broken,  some  of  them  being 
badly  wrecked.  In  addition,  twelve  bridge  aprons  were  bent  or  broken,  four  rails 
injured  and  Ave  lost  in  the  river.  One  of  the  coal  barges  was  sunk  alongshore 
below  the  dam  out  of  the  way  of  navigation  and  another  was  considerably  damaged, 
by  striking  the  trestles.  Capt.  D.  D.  Stout,  the  owner  of  the  fyin^frede,  was  at  the 
wheel  at  the  time.  He  is  one  of  the  most  careful  and  skillful  towboat  men  on  tlie 
river.  It  is  trne  a  mistake  was  made  in  not  promptly  getting  out  lines  to  hold  the 
tow.  The  conditions,  however,  in  landing  at  the  nead  of  the  lock  in  such  a  strong 
current  were  nuusuul,  almost  unprecedented,  and  it  seemed  plain,  all  considered, 
that  no  one  was  really  blamable  for  the  accident.  The  broken  trestles  were  taken 
out,  and  after  being  repaired  replaced  by  divers.  Seven  of  ihem  that  had  to  be 
rebuilt,  requiring  new  channel  iron  throughout,  were  repaired  in  a  Charleston  shop. 
The  remaining  five,  and  all  of  the  injured  aprons,  were  repaired  mainly  by  the  lock- 
men  in  the  blacksmith  shop  at  the  site.  The  total  cost  of  repairs  to  the  work  due 
to  the  accident,  aside  from  the  work  done  by  the  regular  hands,  was  about  $436. 

High  water  during  the  winter  washed  the  bank  considerably  below  the  abutment. 
In  repairing  this  this  spring,  about  1,200  cubic  yards  of  earth  were  removed  to  grade 
and  seed  the  slope,  and  105  yards  of  riprap  stone,  from  the  stock  ou  hand,  placed. 

Lock  and  Dam  No.  ^.— This  dam  was  kept  up  one  hundred  and  fifty-two  days  dur- 
remainder  of  the  time,  owing  to  high  or  sufficient  stages 


ing  the  year  and  down  the 
of  water. 
The  maneuvers  of  the  dam  during  the  year  were  as  follows: 


Maneuver. 

Date. 

Timet 
taken. 

Men  em- 
ployed. 

Remarks. 

Raised 

July  3 

7  "o 
4    80 

10  0 

4  16 

8  15 

5  0 

11  80 
2    80 

7  0 

8  80 
10    80 

0    45 

7  46 

8  20 

7    80 

6to8 
6 

6to« 

6 

8  to  7 

8to7 

6 

5to6 

8to6 

6 

6to7 

6 

4to« 
6to6 

6to7 

No  material  difflcalty. 

Delayed  about  2  hour*  by  drift  and 

weir  aprons  not  going  down  well. 
No  material  dlflicultv 

Lowered 

July  9 

Baised 

An^ist  10 

Si'pteml»cr30 

Dctoi.or  12 

November  5 

Xux'biubor  16.....S 

Lowered 

Raised 

Delayed  1  hour  and  40  minutes  by  drift. 
Delayed  1  hour  by  foul  chains. 
Delayed  about  1  hour  by  drift. 
No  material  difficulty. 

LiO  wered  ........... 

Kaist'd 

Lowered 

N(»v('inlH'r28 

Deteiuber  28 

Janiinrv25 

April  30 

Raised 

Do. 

Lowfrcd>.«.«.  ......... 

Delayed  about  1  hour  by  ice  and  drift. 

Delayed  about  2  hours  by  drift  under 
pass  wickets,  etc. 

No  difficulty;  weir  all  down  at  begin- 
ning of  maneuver. 

No  material  difficulty. 

Delayed  1  hour  by  drift.  No  material 
ditficulty. 

No  material  difficulty. 

Raised      

Lowered    *  ...••.■>••• 

May2 

Raised           

May  25 

June  20 

Raised 

June  28 

DBBD6INO,  ETC. 

The  Goyemment  dredge,  assisted  hy  the  towboat  Bee,  was  employed  as  far  as 
required  during  the  year  in  maintaining  existing  navigation  by  removing  sediment 
and  obstructions  from  the  approaches  and  made  channels.  The  following  is  asnm- 
mary  of  work  under  that  head:  About  two  days  were  spent  in  July  dredging 
deposit  from  the  lower  approach  of  Lock  No.  8.  As  reported  under  improvement  of 
the  river,  the  dredge  was  laid  up  from  July  9  to  September  1.  In  September  eleven 
and  in  October  four  working  days  were  spent  in  dredging  out  deposit  from  the 
lower  approach  of  Look  8  and  the  made  channels  between  Lock  8  and  Plymouth. 
From  October  25  to  November  23,  working  at  Lock  3,  dredging  deposit  from  lower 
approach  and  from  channel  between  the  look  and  the  head  of  Harvey  Shoal.    The 
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dredge  was  laid  up  for  winter  Noyember  30.  Dredging  was  began  this  season  Jan«  7 
in  the  lower  approach  of  Lock  6.  This  was  finished  Jane  10,  and  the  boats  moved 
to  the  head  of  No.  6  pool,  where  they  worked  from  the  11th  to  the  16t^,  tearing  oat 
the  remnant  of  a  wrecked  coal  barge  near  the  mouth  of  Lens  Creek,  and  in  remov- 
ing a  **  bank  slip  "  near  the  lower  approach  of  Lock  5.  From  June  17  to  19  dredging 
out  the  lower  approach  of  Lock  2.  The  river  was  too  high  to  work  June  20, 21,  and 
22.  From  the  23d  to  the  end  of  the  month  dredging  deposit  from  made  channels 
below  the  lower  approach  at  Lock  No.  4. 

Besides  the  dredging  reported,  bat  mainly  in  connection  with  it,  the  crews  of  the 
dredge  and  towboat  working  with  the  crane  boat  and  dredge,  took  from  the  cliannels 
and  approaches  120  large  stones  and  36  snags  and  sunken  trees.  The  side  wall  of 
the  Reel  House  chute  was  also  built  up  and  repaired  in  September,  with  the  assist- 
ance of  some  hired  labor;  in  doing  this,  about  1,200  cubic  yards  of  large  stone  were 
handled  an<l  replaced  on  the  wall. 

The  most  important  repairs  on  the  boats  during  the  j'ear  consisted  in  docking 
and  calking  the  crane  boat,  fuel  boat,  and  one  dump  boat,  and  in  docking,  calking, 
and  making  considerable  repairs  to  the  hull  of  the  towboat. 

Respectfully  submitted. 

Addison  M.  Scott,  BeMent  Engineet. 

M%j.  Jambs  F.  Grbgort, 

Carpi  o/Engineertf  U»  8,  A* 


Statement  of  expenses  during  the  fiscal  year  ending  June  SO,  1897,  ant  of  the  general  apprO' 
priationfor  **  operating  and  care  of  canals  and  other  works  t»f  navigatUmJ*in  operating 
and  keeping  in  repair  the  locks  and  dams  on  the  Great  Kanawha  Biver,  West  Virginia, 

Lock  and  Dam  No.  2 : 

Wages  of  regular  lock  hands $2,065.83 

Repairs  and  extra  labor 25.85 

Supplies,  as  paints,  oils,  fuel,  tools,  etc 31.59 

Freights  and  transportation 2.50 

$2,146.77 

Lock  and  Dam  No.  3 : 

Wages  of  regular  lock  hands 2,065.34 

Repairs  and  extra  labor 447.73 

Supplies,  as  paints,  oils,  fuel,  tools,  etc 37. 40 

Freights  and  transportation 5.50 

2,555.97 

Look  and  Dam  No.  4 : 

Wages  of  regular  look  hands 2,172.00 

Repairs  and  extra  labor 223.35 

Supplies,  as  paints,  oils,  fuel,  tools,  etc 47. 79 

2,443.14 

Look  and  Dam  No.  5 : 

Wages  of  regular  lock  hands 2,213.50 

Repairs  and  extra  labor 364.34 

Supplies,  as  paints,  oils,  fuel,  tools,  etc 48. 48 

Freights  and  transportation 5.90 

2,632.22 

Lock  and  Dam  No.  6: 

Wages  of  regular  lock  hands 2,279.34 

Repairs  and  extra  labor 301.60 

Supplies,  as  paiuts,  oils,  fuel,  tools,  etc 55. 66 

Freights  and  transportation 2.00 

2,638.60 

Lock  and  Dam  No.  7 : 

Wages  of  regular  lock  hands 2,154.42 

Repairs  and  extra  labor 691.80 

Supplies,  as  paints,  oils,  fuel,  tools,  etc 51. 37 

Freights  ana  transportation 13. 15 

2,910.74 

Lock  and  Dam  No.  8 : 

Wages  of  regular  lock  hands 2,196.57 

Repairs  and  extra  labor 797.54 

Supplies,  as  paints,  oils,  fuel,  tools,  etc 49. 58 

Freight  and  transportation 1.25 

3,044.94 

Digitized  by  ^OOQIC 


2580   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Sapeiinfcendenoe  and  oeDtral  office  expenses: 

Wages $3,540.04 

Rent  and  supplies 357.81 

Freights  ana  transportation 19.72 

$3,917.07 

Dredging  and  running  expenses  of  towboat: 

Wages 2,649.48 

Repairs  and  supplies 1,240.09 

Freights  and  transportation 3.07 

3,892.69 

Launch  Ma$oot: 

Wages 420.00 

Repairs  and  supplies 69.86 

489.86 

Telephone  line : 

Kent  of  instruments 16.00 

Repairs  and  supplies 19.38 

Freights  and  transportation 3.60 

'  '                Sob98 
Qauffe  reports: 

Pay  of  gauge  keepers  and  reporters  at  Hinton  and  Kanawha 

*alls 149.68 

Repairs  and  supplies 8.80 

158.42 

Total 26, 868. 30 


oommbrgial  8tati8tic8. 

Unitbd  States  Engineer  Office, 
CharUiUm-Kanawka,  W,  Va,,  July  tt,  1897. 

Statement  of  number  of  tons  of  coal,  including  that  manufaetured  into  ooke,  ihipped  hjf 
river  from  mines  on  the  Great  Kanawha,  for  the  several  years  named. 


Ytmr. 

TODB. 

Yew. 

Ton*. 

Yew. 

Tons. 

1876 

161.982 
200,962 
207, 346 
385.148 
614, 818 
736,843 
712,403 

1886 

714,466 
929,336 
804,025 

1,076,872 
966.462 

1,080.454 

189S 

1,071,611 
919,820 

1,082,840 
879, 304 
922,000 
848,600 

1878 

1887 

1893 

1877            

1888 

1894 

1881 

1889 

1895 

1883 

1890 

1896 

1884 

1891 

1897 

1885 

1 

Tonnage  of  the  Great  Kanawha  Biverfor  the  year  ending  June  SO,  1897, 


ArtiolM. 


Quantity.     Tomuige. 


ArticlMk 


QnAntitj.     Tonnace. 


Coal buBhela.. 

Timber feetB.M.. 

Staves,  oak 

Bark  and  wood  for  tan- 
ning   corda.. 

Hoop  poles 

Bailroad  ties,  oak 


21,215,000 

80,537,000 

68,500 

5,060 
666,600 

1,096»150 


848,600 

50,895 

614 

9,595 

1,389 

168,972 


Shineles 

Brick 

Salt barrels. 

Merohandiae  and  prod* 
noe  in  steamboats 


1,984,000 
98.500 
2.148 


288 
245 
800 

49,036 


Total.. 


1,124,848 


vfVv  vWVF*PV  V^Kvv  V  ^wflpWwVl#a 

Year. 

Tons. 

Year. 

Toms. 

Year. 

Tons. 

For  1890          ........ 

1,127.232 
1,225,855 
1,860,750 

For  1898 

1.116,687 
1.222.530 
1,082,842 

For  1896 

1,162,781 

Forl891    

For  1894 

For  1897,  as  above... 

1,124,848 

For  1892 

For  1896 

Respectfully  submitted. 

M%).  James  F.  Gregory, 

Corps  of  Engineers,  U,  8.  A* 


Addison  M.  Scott,  Resident  Engineer. 
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CommeroepoiHng  each  of  the  $evm  finished  looks  and  dams  in  Oroat  Kanawha  Biver,  West 
Virginia,  during  ihoflsoal  year  ending  June  SO,  1897, 


Axtidei. 


Look 
Ko.2. 


Look 
Ko.8. 


Look 
No.  4. 


Look 
Ko.5. 


Look 
Ko.0. 


Look 
No.  7. 


Look 
Ko.8. 


Coal bnshelt. 

Coke tona. 

Lamber,  eto feet. 

SbioKles number. 

Brick do... 

MiscelianeouB  firelght..to]u. 

Steamboats number. 

Coal  bargee do... 

Otber  craft do... 

Paesengeri do... 

Salt barreU. 

Kailroad  ties number. 

Stares do... 

Hoop  poles do... 

Lockages do... 


2,851,000 

8.000 

1,982,000 

178,050 

90,000 

6,887 

1.041 

400 

78 


1,500,000 

3,000 

186,250 

170,000 

6,110 

8,087 

1,409 

811 

40 

7,086        11,789 


7,880,000 

8,000 

1,917,050 

870.800 

86,520 

10,070 

1,810 

1,117 

104 

20,507 

818 


IOOI14, 


8.622. 

8,000 

1,047,900 

1,792,850 

50,990 

12,787 

1,947 

1,096 

123 

85,680 

1,795 


071,500 

8,000 

0,049,900 

53,000 

41,500 

20,255 

2,010 

2,001 

120 

81,808 

848 

18. 


1,515  1,700 


914 


20,080 
998 


14,893,600 

8.000 

4,963,014 

27,000 

18,750 

20.227 

2,088 

2,888 

155 

14,520 

250 

88,125 

7,500 

12,000 

852 


20,494,000 

8,000 

8,741,000 

46,000 

29,150 

20,960 

2,207 

2,954 

170 

12.861 


019,150 

7,500 

12,000 

948 


List  of  Stem  and  side  wheel  boats  pljfing  on  the  Chtat  Kanawha  Biver,  West  Virginia* 


Name  of  boat. 

Oharaoter. 

Length. 

BrMidth. 

Depth. 

Tonnage. 

Beo 

n.S.towboat 

Fiet. 
120 

01 
150 
180 
180 
156 
149 
140 
180.6 
128 
122 
111.6 
111.6 
100 

70 
106 
140 
140 
180 
184.6 
182 
129.6 
126.6 
126 
122 
121.9 
120 
120 
115.8 
115 
112 
112 
109.4 
105 

82 

70 

49 

88 

88 

Fut. 
22 

8.1 
20.5 
85 
82.4 
24.2 
27.6 
25 
24.6 
24.2 
20.2 
19.7 
17.9 
18.8 

7 

82.5 
26.5 
26.2 
24 
26.8 
24 
24.1 
26.4 
26.7 
28 
26.8 
20 
21.4 
20.8 
28 
22 
24.5 
20 
18 
18.0 
16.8 

8.8 
14.8 
18.5 

F€et, 
3.6 
8.4 
8.7 
4 

6.5 
4 
4 
4 

4.4 
4 
4 

8.2 
2.6 
2 
2 

6.2 
8.7 
4 

4.4 
4.8 
4 
4 

8.8 
4.6 
6 

4.6 
8.1 
8.4 
8.1 
8.8 
4 

4.6 
8.2 
8 

2.6 
2.5 
2.2 
4 
8.7 

86 
7 
148.58 
429.07 
283.77 
197.90 
180.08 
149  40 

Mascota 

IT,  S.  launch...... a... 

Goldenrod 

n.S.L.H.  tender 

Packet 

Kanawha 

Hftnrv  M.  Rtanlev. 

.....do  ..■•••. ........ 

Colnmbia 1 

H.E.Bedford 

do 

Speedwell 

Ruth 

.....do  ................ 

131.78 
188.60 
110.52 
85.77 
44.14 
71 48 
9  08 

Xan^wha  Bell  ..,.x.., ...... ......... 

do 

Mountaineer  .w............ .......... 

do  ................ 

T.D.Dale 

do 

Ida  Smith 

do  ................ 

Claribell 

do 

£d.C.  Kirker5 

do 

JC.  R.  AndrewB t,. ,t ... 

Towboat 

851  07 

ConToy 

170.58 
187  64 

WiUiamBmat 

do 

Coal  Bluff 

do 

162.14 
191.86 
164.70 
140.94 
148.75 
109  44 

n on n t  Clare 

do 

Iron  Cliff. 

D.T.Lane 

..•.•..•••...• 

Geo.W.lioredook 

do 

Gate  City 

do 

Bon  Wood 

148.09 
151  00 

IdaBadd 

do 

Winif^ede 

do 

109.78 
107.00 
114.09 
107  91 

Lyda 

AnnfeT' 

do      •■••  ... 

J.M.Bowell .'. 

do 

Geo.  Matheson 

do 

124.00 
85.56 
57  38 

W.  B.Galderwood 

..do 

Alex.  Martin 

do 

R  P  Xflnda^i 

70 

AdaY 

do.-.. 

23  88 

Stella 

20  80 

G.  T.  Thayer 

do 

7.86 

BUly  Martin* 

Poinp  and  harbor  boat 

28.16 

Iron  Duke* 

80.68 

•teaw  propellii; 


^Oda-whML 
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FFl2. 

IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  act  of  Congress  of  Jane  3, 1896,  appropriated  $1,500  for  continu- 
ing the  work  in  accordance  with  the  original  project,  aidopted  in  1877, 
viz,  removing  such  obstructions  as  rocks,  snags,  overhanging  trees, 
etc.,  from  the  stream  above  Burning  Springs,  W.  Va.,  about  40  miles 
above  Parkersburg,  so  as  to  aid  light-draft  steamboat  navigation  and 
the  floating  of  timber  to  market.  The  resumption  of  work  with  these 
funds  has  been  delayed  until  the  stream  reaches  a  sufficiently  low  stage 
to  permit  the  work  to  be  done  thoroughly  and  economically. 


Money  statement. 

I 

daring  fiscal  year. ... 

July  1, 1897,  balance  unexpended 1,497.46 


Jalyl,  1896,  balanoe  unexpended $1,500.00 

Jane  30, 1897,  amount  expended  daring  fiscal  year 2.54 


APPROPRIATIONS. 


August  14,1876 $7,300 

June  18,  1878 18,000 

March  3,1879 18,000 

JuneU,  1880 15,000 

March  3,1881 40,000 

August  2,1882 31,000 


August  5, 1886 $16,875 

August  11,1888 25,000 

September  19, 1890 40,000 

June  3,  1896 1,500 

Total 212,675 


Note. — ^For  list  of  boats  plying  Little  Kanawha  River,  and  commercial  statistics, 
see  report  for  operating  and  care,  etc.,  Little  Kanawha  Biyer,  West  Virginia. 


F  F  13. 


OPERATING  AND  KEEPING  IN  REPAIR  THE  LOCK  ON  LITTLE  KANAWHA 
RIVER,  WEST  VIRGINIA. 

This  lock  and  dam,  known  as  No.  6,  were  constructed  under  the 
additional  project  for  improving  Little  Kanawha  River,  West  Virginia, 
of  1880,  and  were  opened  to  navigation  on  December  2,  1891,  since 
which  time  they  have  been  operated  and  kept  in  repair  under  the 
indefinite  appropriation  for  operating  and  care,  etc. 

During  the  past  fiscal  year  Lock  and  Dam  No.  6  have  been  in  con- 
dition to  be  operated  continuously,  excepting  on  one  day  when  an 
unusually  high  stage  of  water  unseated  one  of  the  lock  gates. 

For  details  of  the  work  done  during  the  past  year  attention  is 
invited  to  the  report  of  Mi\ B.F.Thomas,  assistant  engineer,  herewith. 


ALLOTMENTS. 


1892 $1,500.00 

1893 4,426.65 

1894 3,837.97 

1896 3,49L03 


1896 $3,378.17 

1897 830.72 


Total 17,464.54 
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report  of  mr.  b.  f.  thomas,  ▲8sistant  bnoineer. 

United  States  Engineer  Office, 

Louisa,  Ky,,  June  SO,  1897, 

Major:  I  have  the  honor  to  report  npon  the  operation  and  care  of  Lock  No.  5, 
Little  Kanawha  River,  West  Virginia,  for  the  fiscal  year  ending  Jane  30,  1897. 

This  lock  is  situated  about  40  miles  from  Parkersburff,  the  mouth  of  the  river. 
Below  it  the  Little  Kanawha  Navigation  Company  has  fonr  locks  and  dams;  but, 
owing  to  the  fact  that  they  are  not  kept  in  good  repair,  it  is  only  daring  a  wet 
season  that  navigation  below  Lock  No.  5  is  maintained  with  certainty. 

Daring  the  past  year  but  little  work  has  been  required  at  Look  No.  5. 

Lock, — The  wickets  have  worn  loose  on  their  shafts,  and  material  and  tools  for 
repairing  them  have  been  purchased  and  are  on  the  ground  awaiting  a  suitable  low 
stage  or  water  in  which  to  perform  the  work.  These  wickets  have  always  had  a 
tendency  to  self-operation,  and  ratchet  capstans  have  been  placed  upon  them  so  as  to 
hold  them  in  any  desired  position.  This  is  a  great  improvement  to  them  both  in  the 
savin^r  of  water  and  the  safetv  of  operation. 

Dunnp:  the  unprecedented  high  water  of  February  one  of  the  gates  was  nnseated, 
but  navigation  was  delayed  but  one  day  before  it  was  replaced. 

The  high  water  also  damaged  the  bauk  behind  lock,  and  displaced  considerable 
paving.    The  bank  was  repaired  and  the  paving  relaid. 

Dam, — ^The  dam  required  but  little  repairs,  twelve  new  pieces  of  decking  being 
placed. 

Grounds, — The  river  bank  in  front  of  the  grounds  above  and  below  the  lock  was 
graded  and  sowed  in  grass,  and  100  additional  shade  trees  were  planted ;  repairs 
were  made  to  the  fences  and  they  were  whitewashed,  and  300  feec  of  new  fence  were 
built  and  200  feet  rebuilt  where  it  had  been  carried  away  by  high  water. 

Buildinas. — Wire  screens  were  placed  on  all  outside  doors  and  windows  of  the  two 
lock  men^i  dwellings,  and  a  tin  roof  was  put  on  the  front  porch  of  the  lock  hand's 
dwelling;  new  locks  were  also  placed  on  the  outside  doors  of  this  house;  a  new  out- 
building was  boilt  for  each  house. 

MisceUaneout. — The  river  bank  below  lock  cuts  away  a  little  each  year  and  it  was 
necessary  to  place  150  cubic  yards  riprap  stone  on  this ;  the  crib  above  lock  was 
paved  and  30  yards  of  stone  were  placed  behind  abutment. 

Owing  to  the  unusual  amount  of  rainfall  the  lock  has  been  in  operation  considera- 
bly more  than  heretofore  and  has  worked  with  great  satisfaction  and  facility,  even 
with  the  wiokete  in  bad  repair. 

Bespectfully  submitted. 

B.  F.  Thomas,  AMiiiant  Engineer, 

Mi^.  Jambs  F.  Gregory, 

Corps  of  Engineer;  U,  8,  A» 


Detailed  statement  of  expenses  incurred  in  preserving  and  maintaining  navigation  on  tkat 
portion  of  the  Little  Kanawha  River,  West  Virginia,  improved  hy  look  and  dam^  during 
the  fiscal  year  ending  June  SO,  1897. 


Month. 

Sahffles. 

Labor  and 
material. 

Current 
and  oon- 
tingeut  ex- 
penses. 

Total. 

1896. 
July 

$95.00 
95.00 
95.00 
95.00 
95.00 
95.00 

95.00 
95.00 
190.00 

$95.00 
103.85 
154.34 
204  03 

Aujnist 

$8.85 

17.75 

80.60 

391.09 

813.80 

44.00 

September » 

October 

$41-50 
28.43 
18.75 
22.30 

November 

505  44 

Deoember..... 

431.10 
139  00 

1897. 
Juiiury 

Febmarv 

95  00 

M»rr.h-    ,... _. 

78.87 
10.00 

20.15 

288  52 

April 

10  00 

fiky ...:;. 

05.00 
190.00 

95  00 

June ..I ;;..;....!...:...:.;::::.: 

22.50 

15.26 

227  76 

Total 

1,235.00 

967.56 

146.47 

2,349.08 
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C^mmereidl  $MUHo$  far  JUeal  year*  eitding  Jwm  SO,  1890^1897,  lAHU  Kammrnkti 

Witt  Ffr^ift. 


1 


AiUdM. 

1800. 

1881. 

1882. 

1898. 

1884. 

1886. 

1898. 

U87. 

Coal 

Tofu, 

1,100 

8,540 

678 

24,600 

70,000 

27,660 

1,568 

6,084 

Ton9. 
10,507 
28,677 

1,450 
26,064 
50,703 
48,812 

1,500 
13, 675 

8.100 
20,486 

1,738 

10,050 

109,387 

92,200 

1,848 

6,000 

Ibnt. 

1,280 

18,790 

666 

8,470 
48,886 
58.500 

1.450 

4,600 

Am. 

6U 

8,662 

1.280 

22,118 

47.260 

21.928 

1,200 

8.500 

Am. 

700 

12,450 

l^W 

28,000 

108,000 

16,480 

1,810 

15,400 

Am. 

876 
6,009 

Am. 
1,8M 

Lumber. ........... 

uISt 

f>il       

BtavM 

7,180 
45,967 
27,446 

1,724 
17,016 

16,420 

Timber 

80.000 

Tl©»   

80.834 

PaweiiKBr* 

KiaoellADeoiu 

1,830 
26,000 

Total 

140.115 

190,688 

244,264 

187,078 

106,412 

179.240 

106,218 

178^188 

IMt  of  hoaU  plying  on  LiHU  Kanmwka  Siioer,  Jfmt  VkrgMa. 


KMneof  bofti. 


Oneida 

W.  A..HUtoii 

Bomidina  King 

D.  T.  Watson  (tow). 

Kar7E.(tow) 

LalaF.(tow) 


Ohanetor. 


Stem-wheel . 

do 

do 

do 

do 

do 


Lngth. 


F§§L 
104 
106 


80 
86 
98.4 


Bnadth. 


19.6 
22.6 


17 

18.6 

16.1 


Depth. 


4.2 
8.8 


8.8 
8.8 
2.8 


Tonnage. 


76.78 
87.64 


80.45 
19.84 
87.16 


Boport  of  lockagei  on  ike  Littlo  Kanawha  Bivor,  West  Virginia,  for  tkoJiBcdl  yoar  ending 

Juno  SO,  1897. 

LOGXirO.  6w 

DayBoperated 842 

DftjB  BUBpended 28 

Going  np: 

StoamboatB 291 

Barges  and  flats 120 

MiBcellaneons 72 

Going  down : 

Steamboats 282 

Barges  and  flats Ill 

Bafts 1,978 

Misoellaneons 69 

Total  crafts  and  flats  passing 2  928 

Total  nnmber  lockages 2;  695 

NOTB.— SnspenBionB  for  ice,  Ave  days;  for  high  water,  eighteen  di^ys. 


•4 

I 

i 
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mPBOYEMENT  OF  BIYEBS  AND  HABB0B8  ON  LAKE  SUPEBIOB. 


BBPOBT  OF  MAJ.  CLINTON  B.  SBAB8,  C0BP8  OF  BNGINEEBS,  OFFICES 
IN  CHABOEy  FOB  THE  FISCAL  TBAB  ENDING  JUNE  SO,  m7,  WITH 
OTHBB  DOCUMENTS  BBLATINO  TO  THE  WOBKS. 


DfPBOYBMBirn. 


1.  Harbor  ftt  Gnmd  Manis.  Minnesota. 

2.  Harbor  at  Agate  Bay.  Minnesota. 

S.  Harbor  at  Dalath.  Minnesota,  and  Sn- 

perior,  Wisoonsin. 
4.  Harbor  at  Ashland,  Wisoonsin. 
fi.  Harbor  at  Ontona^^n,  Michigan. 


6.  Waterway  from   Keweenaw  Bay  to 

Lake  Bnperior,  Miohiff^n. 

7.  Harbor  atMarqnette,  Michigan. 

8.  Harbor  of  refuge  at  Presqne  Isle  Point, 

Marqnette  Bay,  Micliigan. 

9.  Harbor  of  refdge  at  Grand  Maraia, 

Miehigaa. 


MXAMIKATIOM. 

IflL  Harbor  at  Portwing,  Wlteonafau 

HABBOB  LINB8. 

U*    Superior  and  Allonei  bays  at  Dnlnth  and  Superior  Harbor,  Minnesota  and 

Wisconsin.  . 


XTnited  States  Engineeb  Offiob, 

DuLutkj  Minn.,  Jidy  20j  1897. 
Genebal:  I  huve  the  honor  to  transmit  herewith  my  annual  reiK>rt 
tor  the  fiscal  year  ending  June  30, 1897. 

•  •••••• 

Very  respeotfnlly, 

Clinton  B.  Seabs, 
M^yar^  Carps  of  Engineer $. 
Biig.  Gten.  John  M.  Wilson. 

OMtf  of  Engineers^  U.&A. 


GO  I. 

niPBOVEMENT  OF  HABBOB  AT  GBAND  MABAIS,  MINNESOTA. 

TUB  harbor  is  an  elliptical  bay,  whose  m^jor  axis  is  about  one-half 
mile  and  whose  minor  axis  is  about  one-fourth  of  a  mile  in  length.  It 
has  an  opening  on  the  south  ode,  which  was  originally  about  1,000  feet 
in  width.    Before  improvement  there  was  a  maximum  deptii  of  14  feet 
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over  a  very  limited  area,  the  general  average  depth  being  only  8  or  9 
feet  It  is  the  only  harbor  of  refnge  on  the  north  shore  between  Two 
Harbors  (Agate  Bay)  and  the  international  boundary  line. 

The  approved  project  of  1879  is  to  build  two  breakwater  piers,  each 
350  feet  long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700 
feet  long  from  the  east  point,  and  dredge  an  anchorage  area  of  about  26 
acres  to  a  depth  of  at  least  16  feet,  all  at  an  estimated  cost  of  •139,609.40. 
The  object  of  this  work  is  to  provide  a  harbor  for  purposes  of  refuge 
and  commerce,  which  it  has  fully  accomplished  as  fieff  as  completed. 

The  improvement  of  the  harbor  commenced  in  1880.  At  the  present 
time  the  length  of  completed  breakwater  is  350  feet,  or  one>half  of  the 
whole,  and  the  16- foot  anchorage  is  26  acres  in  extent  lliis  completes 
this  part  of  the  project 

This  anchorage  gives  room  for  safe  swinging  at  anchor  of  a  few  ves- 
sels only  and  should  be  increased  to  the  full  capacity  of  the  harbor, 
which  has  an  area  of  about  61  acres.  To  protect  this  area  properly 
would  require'a  further  extension  of  the  pier  some  500  feet  instead  of 
350  feet,  as  provided  for  in  the  present  project 

The  first  commercial  report,  tliat  of  1878,  showed  that  4  tugs  and  5 
schooners  entered  and  departed  from  this  harbor,  making  25  arrivals 
and  clearances  in  all,  and  doing  a  business  of  60  tons,  valued  at  t6,000. 
Last  year,  navigation  season  of  1896,  the  total  arrivals  and  clearances 
were  402  vessels,  principally  steamers,  with  a  total  cargo  tonnage  of 
1,3(50  tonsj  valued  at  $114,198. 

Rich  mineral  deposits  are  alleged  to  exist  in  the  back  country. 
Should  these  be  opened  up  and  connected  with  the  lake  by  railroad, 
the  harbor  may  become  of  some  importance  for  the  shipment  of  ore. 

The  work  of  improvement  has  been  carried  on  by  contract  after  due 
advertisement  The  total  amount  dredged  to  date  has  been  337,948 
cubic  yards,  at  an  actual  cost  of  t81, 463.50,  or  a  trifle  more  than  24 
cents  a  cubic  yard  as  an  average. 

'i^he  350  feet  of  pier  has  cost  $31,147  for  construction  and  $3,205  for 
repairs.  These  figures  do  not  include  expenses  of  surveys,  administra- 
tion, and  inspection,  which  have  been  nearly  15  per  cent,  owing  to  the 
distance  of  this  harbor  from  the  market  for  labor  and  material,  and  its 
isolated  situation  in  general. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $3,000  for 
continuing  the  improvement  of  this  harbor.  This  was  partly  expended 
during  the  present  season  in  extending  the  anchorage  area  by  dredging, 
under  a  public  notice  dated  March  10,  1897,  with  Mr.  Robert  Smith, 
representing  the  Duluth  Dredge  and  Dock  Company,  the  lowest  bidder. 
Work  commenced  May  18,  and  was  completed  June  1, 1897.  The  price 
was  17J  cents  a  cubic  yard,  scow  measurement,  or  2J  cents  a  yard  less 
than  under  the  previous  contract  The  material  consisted  of  sand, 
gravel,  and  small  bowlders.  An  inspection  made  June  12, 1897,  showed 
the  anchorage  area  to  be  intact  and  the  pier  in  good  condition,  barring 
some  slight  abrasions  by  the  ice,  which  can  be  repaired  for  a  ifew  hun- 
dred dollars. 

Of  the  original  estimated  cost  of  the  present  approved  project, 
$133,350  has  been  appropriated,  requiring  $6,319.40  to  complete  the 
estimate.  This  estimate,  made  back  in  1879,  will  be  iusufiBicient  to  com- 
plete, due  to  an  underestimate  as  to  cost  of  piers  and  an  overexpendi- 
ture  for  dredging.  The  dredged  area  has  been  carried  out  to  give  a 
navigable  depth  of  16  feet,  whereas  the  estimate  was  originally  intended 
tor  only  14  feet,  although  it  does  not  so  state  speciflcaUy.  (See  report 
of  Ohief  of  Engineers,  1875,  p.  184.) 
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This  work  is  in  the  collection  district  of  Dalnth,  Minn.  Dnlntb,  Minn.,  is  the 
nearest  port  of  entry.  The  nearest  light-hoose  is  situated  on  the  breakwater  at 
Grand  Marais. 

Money  statement, 

July  1, 1896,  balance  unexpended $3,576.01 

Jnne^,  1897,  amount  expended  during  fiscal  year 2,847.78 

July  1, 1897,  balance  unexpended 728.23 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 319. 40 

Amountthat  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1899  22, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


ESTIMATES. 


Original  amount  (estimated)  required  to  complete  the  improvement....  $139, 669.40 
Amount  necess^iry  to  complete  the  present  project  as  originally  esti- 
mated, and  which  can  be  profitably  expended  in  next  fiscal  year 6, 319. 40 


Ahstraet  of  appropriations  far  improving  harbor  at  Grand  Marai^  Minn. 


By  act  of  Congress — 

Approved  March  1,  1879 $10, 000 

Approved  June  14,  1880 10, 000 

Approved  March  3,  1881  ....  20, 000 

Passed  August  2,  1882 20, 000 

Approved  July  5,  1884 10, 000 

Approved  August  5,  1886  ...  10, 000 

Passed  August  11,  1888 15, 000 

Expenditures. 

Amount  expended  under  approved  project  to  June  30, 1897 $132, 621. 77 

Balance  available  July  1, 1897 728.23 


By  act  of  Congress — 

Approved  September  19, 1890  $22, 350 

Approved  July  13,  1892 10, 000 

Passed  August  7, 1»94 3, 000 

June  3, 1896 3,000 

Total 133,350 


Abstract  of  proposals  received  at  Duluth,  Minn,,  in  response  to  public  notice,  dated  March 
10, 1897,  for  dredging  at  Grand  Marais,  Minn,,  opened  March  SO,  1897,  by  MaJ,  Clinton 
B,  Sears,  Corps  of  Engineers. 


Ko. 


Name  and  addroM  of  bidder. 


Price  p«r 
cubic  yard, 
scow  meaa- 

nrement. 


West  Dalnth  Land  Coinpany,  Dolnth,  Minn  . 

Charles  S.  Barker,  Weat  Superior,  Wia 

Williams,  Green  Sc  Williams,  Dulath,  Minn.. . 
Robert  Smith,  Dnlath,  Minn 


Cents, 


10 
24 
20 
17* 


Bid  of  Robert  Smith  accepted.    Work  commenced  and  completed  during  May  and 
June,  1897,  some  13,500  cubic  yards  being  dredged.    No  formal  contract  made. 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Grand  Marais,  Minn.,  for  1896, 


Designation. 

Arrivala. 

Clearances. 

Total. 

Coastwise 

121 
81 

81 

249 

Foreign 

162 

Total 

202 

200 

402 

No  new  lines  of  transportation  were  established* 
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J^reigM  reetioed  mmI  $hlgped,  1896. 
Receipts: 

Grain •••.....  31 

Flour 4S 

MUlBtulBFs 21 

Coal CT 

Lnmber .  91 

General  merchandise  (packages  of  freight) 1,075 

ToUl 1,818 

Shipments: 

Fish 25 

Biiscellaneous 17 

Total Hk 


Freight  received  amd  Mapped  for  ffiem  $mn. 


Yew. 

Tons. 

Yslvs. 

Tm». 

TMis. 

Vain*. 

J882   

224 

289 
270 
890 
475 
812 
460 
262 

$26,691 
27,696 
80,198 
41,484 
48,619 
29,069 
44,871 
29.849 

1890 

819 
756 
907 
441 
918 
1,860 

05.874 
78,4«0 
41  230 

1883 

1891 

1884 

1892 

1885 

1898 

1888 

1894 

1887 

1896 

91,900 
114,  IM 

1888 

1896 

1889 

Arrivals  and  cUartmeee  of  vmeeUfmrffUm  jfetsn. 


Ystf. 

ArriT- 
al8. 

anoM. 

Tm». 

AniT. 
•Is. 

Clear- 
anoes. 

1882 

184 
131 
152 
188 
210 
164 
190 
168 

184 
181 
168 
190 
210 
164 
190 
168 

1890 

268 

160 
146 
188 
219 
196 
102 

S88 

1883   

1891 

169 

1884 

1892 

145 

1885 

1808 

188 

1886   

1894 

991 

1887 

1896 

m 

1888 

1896 

1889 

GO  a. 


IKPROYEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

Agate  Bay,  on  which  is  situated  the  town  of  Two  Harbors,  Minn.,  is 
a  semicircular  harbor  of  2,000  feet  radias.  There  is  a  good  naYigable 
depth  tbroaghoat  the  greater  part  of  the  harbor,  bat  it  is  exposed  to 
storms  from  the  southwest  and  from  roYerse  swells  of  hard  storms  from 
the  northeast. 

The  natural  shelter  it  afibrded  justified  the  erection  of  three  extensiYe 
ore  docks  by  the  Dnluth  and  Iron  Bange  Baikoad,  also  a  good  com-^ 
mercial  dock  and  a  dock  for  landing  coal. 

The  rapid  increase  in  the  commerce  of  the  harbor  caused  Oongress 
to  undertake  its  improYement  by  an  appropriation  of  $22,500  in  August, 
1886. 

The  approved  project  of  1887  was  to  construct  two  breakwater  piers 
on  a  line  toward  each  other  from  the  eastern  and  western  points  of  the 
bay,  to  be  1,000  and  900  feet  long,  respectively,  leaving  an  opening  of 
1,340  feet  between  their  extremities  and  inclosing  an  area  of  109  acres. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
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year  Jooe  30, 1806,  was  $108,102.70.  At  that  date  the  work  done  had 
greatly  aided  commerce  by  giving  protection  from  storms  to  the  com- 
meircial  and  ore  docks.  The  work  done  daring  the  fiscal  year  ending 
Jnne  30, 1897,  has  augmented  this  protection. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  in  Annual  Report  of  1887  on  account  of  higher  prices. 

The  object  is  to  protect  shipping  at  the  wharves,  which  otherwise 
would  be  greatty  exposed.  Work  was  commenced  in  1887  on  the  east 
pier,  which  is  now  750  feet  in  length,  leaving  250  feet  to  be  built  to 
complete.    In  1803,  200  feet  of  the  west  pier  was  built. 

In  1895-96  300  linear  feet  of  riprap  embankment,  in  over  40  feet  of 
water,  to  a  height  of  20  feet,  was  built,  in  continuation  of  the  west 
breakwater.  In  1896,  under  the  contract  with  Samuel  Meniece,  men- 
tioned in  the  last  Annual  Beport,  page  2337,  nearly  250  linear  feet  of 
timber  crib  and  superstructure  was  built  on  top  of  this  embankment. 
In  October,  1896,  a  large  vessel  went  adrift  during  an  unusually  severe 
storm,  and  ^as  dashed  against  the  uncompleted  end  of  the  west  break- 
water, carrying  away  and  completely  destroying  about  100  linear  feet. 
It  being  too  late  in  the  season  to  replace  this,  the  wrecked  end  was 
secured  so  as  to  carry  through  the  winter,  and  is  now  being  replaced 
by  Meniece  under  his  contract,  which  is  still  in  force. 

In  November,  1896,  a  contract  was  made  with  Porter  Bros.,  of  Duluth, 
Minn.,  approved  December  16, 1896,  to  build  410  linear  feet  of  riprap 
embankment,  in  some  43  feet  of  water,  to  a  height  of  20  feet.  Of  this, 
about  81  linear  feet  has  been  finishea.  The  whole  work  is  to  be  com- 
pleted November  1, 1897. 

This  spring  about  $1,150  was  expended,  under  a  contract  with  Samuel 
Meniece,  of  Duluth,  Minn.,  dated  February  23, 1897,  approved  March  5, 
1897,  in  repairing  the  east  breakwater,  by  replacing  rotten  decking, 
cross- ties,  and  upx)er  wall  timbers.  This  leaves  this  structure  in  very 
fair  condition,  ^e  balance  of  the  funds  available  will  be  expended 
under  a  contract  which  will  be  made  this  coming  winter,  in  continuing 
the  timber  breakwater  on  the  west  side,  work  to  begin  on  or  before 
May  15, 1898,  and  be  completed  by  November  1, 1898. 

There  is  not  yet  perfect  security  from  southwest  storms  for  vessels 
lying  at  the  merchandise  dock,  but  it  is  no  longer  necessary  to  leave 
the  harbor  and  seek  security  elsewhere.  The  favorable  results  already 
obtained  with  the  portions  of  the  breakwater  now  built  are  much 
greater  than  anticipated,  and  emphasize  the  advisability  of  speedily 
completing  the  remainders  of  the  projected  piers. 

The  Duluth  and  Iron  Bange  Bailroad  has  now  in  successfbl  opera- 
tion five  large  ore  docks. 

Of  iron  ore  alone  there  was  shipped  from  this  port  during  the  season 
of  1896, 1,814,186  gross  tons. 

The  total  amount  expended  on  this  harbor  from  1886  to  June  30, 
1897,  has  been  $120,999.70.  During  this  period  of  eleven  years  the 
annual  cargo  tonnage  has  increased  from  236,000  tons,  valued  at 
$524,800,  in  1885,  to  1,905,559  tons,  valued  at  $2,650,000,  in  1896.  The 
total  valuation  of  the  cargo  tonnage  into  and  out  of  this  port  in  the 
eleven  years  ending  December  31,  1896,  is  roughly  estimated  at 
$20,528,000. 

During  the  past  year  the  operations  in  the  harbor  have  been  con- 
tinued under  the  very  efficient  executive  direction  of  Mr.  John  Krejy 
assistant  engineer. 

Agate  Bay,  known  looaUy  as  Two  Harbors,  Is  in  the  ooUection  distriot  of  Dnlnth. 
Minn.,  which  is  also  the  nearest  port  of  entry.  The  nearest  Ught-honse  is  situated 
OB  the  .Mt  point,  Agate  Bay,  Minneaoto.  ^.^.^.^^^  ^^  \^OOgie 
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Money  statement. 

July  1,  1896,  balance  anexpended $64,397.30 

June  30,  1897,  amount  expended  during  fiscal  year 12, 897.00 

July  1,  1897, balance  unexpended 51,500.90 

July  1,  1897,  outstanding  liabilitieB $4,442.77 

July  1,  1897,  amount  covered  by  uncompleted  contracts 24, 124.61 

38,567.38 

July  1,  1897,  balance  available 22,932.93 

{Amount  (estimated)  required  for  completion  of  existing  project 71, 708. 00 
Amount  that  can  beprof)  tably  expended  in  fiscal  vear  ending  June  30, 1899    71, 708. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4, 1897. 


Ahsiract  of  appropriatiomfor  improving  harbor  at  Agate  Bay,  Minneiota. 


By  act  of  Congresi 

Approved  August  5,  1886 $22,600 

Passed  August  11,  1888 15,000 

Approved  September  19, 1890 25,000 

Approved  July  13,  1892 30,000 

Passed  August  7,  1894 30,000 

Passed  June  3,  18116 50,000 

Total 172,500 


ESTIMATES. 


Amount  necessary  to  complete  the  present  approved  project  as  based  on  the 
last  estimate  of  1887 $71,708 

Amount  required  annually  for  preserving  and  maintaining  the  improvement 
after  completion 2,000 


Abstract  of  proposals  received  at  Duluthj  ]\finn.,  for  riprap  embankment  at  Agate  Bay 
( Two  Harbors),  Minnesota,  opened  October  20,  1896,  by  Maj.  Clinton  B.  Sears,  Corps 
of  Engineers. 


No. 


Name  and  address  of  bidder. 


William  H.Randall, West  Dniuth,  Minn 

Jacob  H.CRrlnon,  Duluth,  Minn 

Samuel  Meniece,  Duluth,  Minn 

Tulloch  liroB.  &  Magee,  Dulutb.Minn 

A.  AD.Sang,  Dulutb,  Minn 

Jaoob  Zimmerman,  Duluth,  Minn 

George  R.  King  &  Hugb  Steele,  Duluth,  Minn 

Cooper  &Doubleday,  St. Paul,  Minn 

Eliiiba  G.  Gray,  Oneida,  N.T 

William  McCnrdy,  Houghton,  Mich.,  and  Alex.  McCurdy,  Dulutb,  Minn 

Powell  dtMitcbell,  Marouette,  Mich 

Porter  Bros  .  Duluth.  Mmn 

Walter  H.  Singer,  Duluth,  Minn 


410  feet  of 
embankment, 
more  or  lees, 
per  running 

foot  of 
embankment. 


191.34 
71.15 
84.20 
85.00 
80.25 
75.48 
71.00 
157. 08 
205.00 
81.00 
76.48 
«3.17 
85.00 
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Ah8iract  ofpropo$al8  received  at  Duluth,  Minn,^  far  repairs  to  breakwater  at  Agate  Bay 
{Two  Harbore),  Minnesota,  opened  January  SO,  1897,  by  Maj,  Clinton  B.  Sean,  Corpe 
of  Engineers, 


So. 


Kame  and  addreas  of  biddeb 


John  Somervnie,  Dnlnth,  Minn 

Porter  BroA.,  Dnlath,  Minn 

A.  ScJy.  Sang.  Dalntb,  Minn 

Alex.  MoConlj,  Dnlath,  Minn.,  Wm.  McCurdy,  Honehton, 

Mich : 

John  Shnleno,  Diilntb,  Minn. 


Samuel  Meniece,  Dulnth^lnn 

ToUooh  Bros.  Sc  Magee,  Duluth,  Minn . 


For  timber  in 
place,  in- 
eluding  the 
iron  ana  fas- 
tening, etc., 
43,000  feet 
B.M..  more 

or  lesA 

(per  1,000  feet 

B.M.). 


$21.00 
89.00 
28.00 

28.60 
22.05 
18.76 
43.60 


For  new  ^ 

atone 
in  place, 

aoout 
70  corda, 

more 

or  less 
(per  cord). 


$5.60 
4.75 
8.80 

6.00 
4.76 
4.75 
10.00 


TotaL 


$1, 288. 00 
2,000.50 
1,680.00 

1,675.50 
1,280.65 
1,138.75 
2,570.60 


U8T  OF  BXISTIMG  CONTRACTS. 

Contract  for  riprap  embankment  awarded  to  Porter  Bros.,  Dalntb,  Minn.,  approved 
December  16, 18i)6.  Commenced  work  December,  1896.  To  be  completed  November 
1, 1897. 

Contract  for  repairs  to  East  breakwater  awarded  to  Samuel  Meniece,  Dulnth,  Minn., 
approved  March  5,  1897.    Commenced  May  1,  1897.    To  complete  Jnly  1,  1897. 

Contract  with  Samuel  Meniece,  of  Duluth,  Minn.,  for  building  250  feet  extension 
to  the  west  pier  was  commenced  May  1,  1896,  and  was  to  be  completed  November  1, 
1896.  When  the  work  was  about  ready  for  acceptance  a  storm  wrecked  a  vessel 
against  the  breakwater  and  wrecked  the  work.  The  completion  of  this  contract  is 
now  in  progress,  to  be  completed  this  season. 


COMMERCIAL  STATISTICS. 

VeeeeU  arriving  and  departing  at  Agate  Bay,  Minnesota, 


Year. 


Yeaaels. 


EatJmated 
tonnage. 


Increase. 


1885. 
1880. 
1887. 
1888. 
1889. 
1800: 


1801: 


Steam,  068.. 
Sail,  82 


1882: 


Steam,  1,188 

Sail  and  whalebaok,  62. 


1883: 


Steam,  1,104.... 

Sail,  186 

Whalebaok,  40.. 


1894: 


Steam,  1,016.... 

Sail,  146 

Whalebaok,  16. 


1896: 


Steam,  1,482.... 

Sail,  116 

Whalebaok,  70. 


l?96: 


Steam,  1,748 

Sail.  860 

Whalebaok,  886. 


Steam,  1,444 

Sail,  310 

Whalebaok,  228. 


174 
263 
465 
749 
1,255 

}  1»060 
}  1.S50 
1,830 

1,178 

1,618 


■j     2,494 


1,982 


295.800 

460,000 

697,500 

1,436,000 

2,400,000 

2,625,000 
2,916,000 

8,101,600 
2,386,200 
8,286,000 
A900,000 
4,360,000 


164,200 
237.500 
738,600 
964,000 

226,000 
290,000 

186,600 
— 715t400 

849,800 
1,664,000 
000 


Yalne  of  freight  received  and  shipped,  exolnsive  of  iron  ore,  $378,000. 
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On 


(Hhor 

octvedaad 
■hipped. 


Total 


1886 
1887 
1888 
1889 
1890 
1881 
1882 
1893 
1894 
1895 
1896 


flMW. 
S26.484 

804.396 

894,262 

609,964 

924,054 

984,216 

1,000.052 

1,804,886 

903,208 

1,878,117 

2, 189,  KM 

1,814,186 


Aim. 
10,896 

21.954 
6,620 
80,362 
81,781 
87,268 
41,181 
64,477 
67,616 
66,068 
79,004 
91, 878 


286,879 

826.860 

400,872 

640,316 

955,785 

1.081,488 

1,041,238 

1,859,362 

959,884 

1,489,170 

2,218,580 

1,906,669 


EtHmat0d  valu€  of  freight  reoeived  wUL  tkipped  (exchuivo  of  ore). 


Tewr. 


Amomit. 


Tmt. 


Amount. 


1887 
1888 
1889 
1890. 
1891 


♦96,000 
212,000 
222,000 
246,000 
286,000 


1898 

1894 V 

1895 

1896 


$820,000 
360,000 
300,000 
220,000 
878,000 


There  were  no  new  linee  of  tranaportation  established  last  year,  bat  several  new 
boats  were  added  to  the  old  lines. 


OG3. 

IMPROVEMENT  OF  HARBOR  AT  DULUTH.  MINNESOTA,  AND  SUPERIOR, 

WISCONSIN. 

This  harbor  has  heretofore  been  reported  on  under  the  separate  titles 
of  Dulatb,  Minn.,  and  Superior,  Wis.  For  history,  etc.,  see  last  Annual 
Keport,  pages  2339-2352.  The  act  of  June  3, 1896,  unified  these  harbors 
under  above  title  and  provided  for  continuous  contracts  for  its  improve- 
ment to  the  amount  of  $3,080,553. 

This  harbor  consists  now  of  the  DuluthOanal,  the  Wisconsin  Entrance, 
Superior  Bay,  Allouez  Bay,  St.  Louis  Bay,  and  St.  Louis  River  to  the 
limits  of  the  cities  of  Dulnth  and  Superior,  about  20  miles  from  the 
original  natural  entry,  which,  before  improvement,  was  obstructed  by 
shifting  bars,  with  but  9  feet  of  water  over  them.  The  bays  were  broad 
expanses  of  shallow  water,  averaging  only  8  or  9  feet,  except  along  the 
channel  through  them,  where  the  depth  was  greater,  but  variable. 

The  previous  projects  have  been  practic^ly  completed,  and  have 
resulted  in  giving  a  good  16-foot  navigation  through  the  natural  or 
Wisconsin  Entry,  through  the  artificial  Duluth  Canal,  over  the  Duluth 
Basin  of  104  acres,  along  and  parallel  to  the  dock  lines  of  Duluth  and 
Superior,  in  Superior  and  St.  Louis  bays,  and  up  the  St.  Louis  Biver  to 
New  Duluth,  near  the  head  of  navigation  of  the  river,  with  defined 
channels  from  85  to  300  feet  in  width. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1896,  was  91,539,183.75.  The  improvement  thus  made  is  in 
excellent  condition,  and  the  expenditure  has  been  amply  justified  by 
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the  immense  commerce  which  it  has  readily  accommodated.    (See  com- 
mercial statistics  hereafter.) 

The  expcDditare  daring  the  fiscal  year  ending  June  30^  1897,  amount- 
ing to  948,319.22,  has  resulted  in  widening  existing  channels,  in  repairs 
to  the  piers,  and  in  removing  a  few  shoals  due  to  temporary  and  abnor- 
mal causes. 

The  new  project  authorized  by  the  act  of  June  3, 1896,  provides  for 
the  widening  and  deepening  to  20  feet  of  existing  channels,  for  a  new 
20-foot  channel  along  Minnesota  Point  dock  line,  for  new  channels  in 
Allouez  Bay,  for  extensive  turning  and  anchorage  basins  20  feet  deep  at 
the  junctions  of  two  or  more  channels,  for  widening  the  Duluth  Oanal, 
and  for  replacing  with  substantial  structures  of  timber  and  monolithic 
concrete  the  piers  at  the  Duluth  Gaual  and  the  Wisconsin  Entrance. 

As  the  result  of  extensive  advertising,  continuous  contracts  for  the 
dredging  of  about  26,000,000  cubic  yards  of  material,  at  an  average 
cost  of  a  trifle  less  than  8  cents  a  cubic  yard,  have  been  made  with 
Williams,  Green  &  Williams,  of  Duluth,  Minn.,  and  Chas.  S.  Barker, 
of  Superior,  Wis.,  thus  strongly  demonstrating  the  economic  value  of 
this  method  of  contracting,  the  original  estimate,  based  upon  preceding 
experience  and  including  administration  expenses,  having  been  15  cents 
a  cubic  yard. 

The  sundry  civil  act  of  June  4, 1897,  appropriated  $437,600,  all  of 
which  will  be  expended  under  existing  contracts  for  dredging  and  in 
purchasing  land  for  the  Duluth  Oanal;  for  the  laud  under  and  adjacent 
to  the  southerly  pier  of  the  Wisconsin  Entrance,  and  in  executing  con- 
tracts to  be  made  this  fall  and  winter  for  the  Duluth  Canal  piers. 

The  act  of  June  3, 1896,  provides  that  not  more  than  25  per  cent  of 
the  total  contract  allowance  of  93,080,553  shall  be  expended  in  anyone 
fiscal  year,  beginning  July  1, 1897,  unless  the  excess  over  25  per  cent 
was  earned  in  the  preceding  fiscal  year  but  subsequent  to  July  1, 1897. 
Fifty  per  cent  of  $3,080,553  is  $1,540,276;  deduct  $437,500  ahneady 
appropriated,  and  we  have  $1,102,776  as  the  amount  which  should  be 
available  on  or  before  the  end  of  the  second  fiscal  year,  June  30, 1899. 

The  city  of  Duluth  has  finally  deeded  to  the  United  States  all  its 
remaining  landed  interests  in  and  adjacent  to  the  Duluth  Canal,  and 
condemnation  proceedtugs  for  the  balance  of  the  land  needed  have  been 
begun. 

The  lake  commerce  of  this  port,  Duluth  and  Superior,  during  the  last 
season  of  navigation  amounted  to  over  $112,000,000,  as  a  very  conserva- 
tive valuation,  and  since  the  United  States  took  charge  of  this  harbor 
this  commerce  has  amounted  to  over  $900,000,000. 

The  work  under  the  two  dredging  contracts  was  begun  in  June  as 
soon  as  the  appropriation  was  made,  and  there  are  now  eight  dredges 
at  work,  and  one  or  two  more  will  be  put  on  very  soon.  It  is  expected 
that  the  full  force  of  at  least  fifteen  dredges  will  be  ready  to  resume 
operations  in  the  spring  of  1898.  The  whole  contract  is  to  be  completed 
by  November  1, 1901-1902,  depending  upon  the  amount  to  be  dredged, 
the  United  States  having  an  option  to  lessen  the^  total  amount  by 
3,000,000  cubic  yards. 

The  last  map  of  the  harbor  was  published  in  Appendix  J  J,  Beport 
of  the  Chief  of  Engineers,  1893. 

The  system  of  vessd  reports  of  cargo  and  passengers  entering  and 
leaving  the  harbor  was  enforced  in  1896,  and  the  results  are  shown  in 
the  commercial  statistics,  which  are  so  accuiate  that  the  local  collector 
of  customs  is  using  the  data  for  reference  in  some  of  the  business  of  his 
oflice. 
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Plans  for  the  widening  of  the  Dulutb  Ganal  and  the  constraction  of 
starong,  massive,  and  handsome  piers  are  now  in  course  of  preparation. 
It  is  proposed  to  dredge  a  trench  some  24  or  25  feet  below  low-water 
datum;  in  this  to  drive  piles,  butts  down,  and  saw  them  off  at  the  refer- 
ence of  —22  feet.  On  these  piles,  thus  leveled  off,  to  place  very  heavy, 
tig^t  timber  cribs,  filled  with  gravel,  and  having  double  walls  toward 
the  canal  side;  the  top  of  cribs  to  be  1  foot  below  low- water  datum,  and 
on  these  cribs  to  build  in  situ  massive  monolithic  concrete  superstruc- 
tures, with  parapets  and  hilgh  pierheads,  the  piers  extending  out  to  20 
feet  depth  of  water. 

As  soon  as  the  drawings  and  specifications  are  ready  the  work  will 
be  extensively  advertised,  and  a  contract  for  the  substructure  will  be 
entered  into  this  fall,  work  to  begin  in  the  spring  of  1898.  The  con- 
crete superstructure  will  probably  be  built  by  day  labor  and  the  pur- 
chase of  material  by  contract,  after  due  advertisement. 

In  the  preparation  of  the  plans  for  the  large  works  now  either  under 
way  or  soon  to  be  started,  I  have  had  the  able,  intelligent,  and  zealous 
assistance  of  Mr.  J.  H.  Darling  and  Mr.  F.  L.  Dever,  assistant  engineers, 
and  the  of&ce  force,  under  the  direction  of  Mr.  James  L.  Owen,  chief 
clerk,  has  effectively  handled  the  clerical  and  accounting  work. 

The  laws  of  the  United  States  as  applicable  to  its  navigable  waters 
have  been  rigidly  enforced  through  the  intelligent  and  energetic  efforts 
of  Mr.  H.  0.  Bellinger,  the  harbor  inspector,  and  all  well-established 
cases  of  violations  of  the  law  have  been  promptly  reported  to  the  proper 
United  States  district  attorneys. 

This  work  is  in  the  oolleotion  districts  of  Dnluth,  Minn.,  and  Superior,  Wis.,  Mar- 
quette, Mich.,  being  the  port  of  entry  for  the  latter.  The  nearest  light-houses  are 
at  the  two  entrances. 

Money  statement. 

July  1,  1S96;  balance  unexpended *$58, 975.25 

Amount  appropriated  by  sundry  civil  act  approyed  June  4, 1897 487, 500. 00 


496,475.25 
June 80, 1897,  amount  expended  during  fiscal  year 48,819.22 


July  1, 1897,  balance  unexpended 448,156.03 

July  1, 1897,  outstanding  liabilities $9,000. 00 

July  1, 1897,  amount  covered  by  uncompleted  contracts..  1, 991, 500. 00 

2,000,600.00 


Amount  (estimated)  required  for  completion  of  existing  project 2, 643, 053. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1899 1,102,776.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahitraot  of  appropriationa  for  impvovimg  harbor  at  Duluth,  ARnn,,  and  Superior,  Wis. 

By  act  of  Congress  of  June  3, 1896 $50,000 

By  sundry  civU  act  of  June  4, 1897 437,500 

Total 487,500 

*Twenty-four  dollars  withdrawn  from  Treasury,  account  transfer  settlement,  by 
Third  Auditor,  Treasury  Department,  July  5,  1890,  of  Capt.  J.  B.  Qninn's  acpo^nt^r 
(Letter  from  office  Chief  of  Engineers^  U.  S.  A.,  April  3, 1897,  E.  F.  M.  ^H^.) 
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Ahstrad  of  a]^apriaHan$  far  improving  harhar  at  Duluth,  Minn, 

By  act  of  Congress  approyed — 

March  3,  1871 $60,000.00 

Jane  10, 1872 50,000.00 

Allotted  from  act  passed  March  3,1873 36,049.20 

By  act  of  Congress  approved — 

June  23, 1874 10,000.00 

March  8,1875 35,000.00 

August  14,  1876 16,000.00 

June  18, 1878 30,000.00 

March  3,1879 25,000.00 

June  14, 1880 25,000.00 

March  3,  1881 40,000.00 

By  act  of  Congress  passed  August  2,  1882 45,000.00 

By  act  of  Congress  approved — 

July  5,  1884 46,000.00 

August  5,  1886 56,250.00 

By  act  of  Congress  passed  August  11, 1888 80,000.00 

By  act  of  Congress  approved — 

September  19, 1890 100,000.00 

July  13,  1892 125,000.00 

By  act  of  Congress  passed  August  7, 1894 75,000.00 

Total 852,299.20 

The  following  statemeut  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amonnt  expended  under  the  different 
classes  of  work  includes  the  cost  of  soundings,  superintendence,  buoy- 
ing, and  contingencies. 

Total  amount  expended  to  June  30,  1896 : 

Breakwater $110,000.00 

Canal  piers,  etc 97,660.65 

Dredging 637,237.98 

Total •844,898.63 

Expended  prior  to  present  project : 

Breakwater 110,000.00 

Canal  piers,  etc 45,698.33 

Dredging 114,953.48 

Total 270,651.81 

Expended  under  the  present  project  (adopted  in  1881) : 

Canal  piers,  etc 51,962.32 

Dredging 522,284.50 

Total 574,246.82 

Ab$tract  of  appropriations  for  improving  harbor  at  Superior  Bay  and  St,  Louis  Bay, 

WiiootiHn, 

By  act  of  Congress  approved — 

March  3. 1867 $63,000.00 

April  10,  1869 45,000.00 

July  7,  1870 40,000.00 

March  3,  1871 60,000.00 

June  10, 1872 50,000.00 

Allotted  from  act  approved  March  3,  1873 63,950.80 

Allotted  from  appropri  ation  for  *  ^  Repairs  of  harbors  on  Northern  lakes  '\  5, 433. 00 

By  act  of  Congress  approved — 

August  14,  1876 3,000.00 

June  18.  1878 3,000.00 

March  3, 1879 5,000.00 

June  14,  1880 5,000.00 

March  3,  1881 10,000.00 

*  Balance  of  $7,400.57  taken  up  under  Dulnth-Superior  appropriation. 
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By  act  of  CoDg:r«>88  approved— Continued. 

August  2, 1882 $40,000.00 

July  5, 1884 45,000.00 

August  6,1886 22,600.00 

By  act  of  Congresa— 

Pawed  August  11, 1888 60,000.00 

Approved  September  19, 1890 66,000.00 

Approved  July  13, 1892 70,000.00 

Passed  August  7, 1894 50,000.00 

Totia 696,883.80 


■XPBNDITUBB8. 

Amount  expended  under  original  project,  adopted  in  1867 $268, 000. 00 

Amount  expended  under  prefect  recommended  by  Board  of  Engineers  in 

1873 77,613.26 

Amount  expended  under  present  project  to  June  30, 1896 358, 771. 86 

Total 694,286.12 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amoant  expended  ander  the  different 
classes  of  work  inclades  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies: 

Repairs  and  beach  protection $13,233.00 

Conatruotion  and  repair  to  piers 332,679.96 

Dredging 348,372.16 

Total •694>286.ia 


Ahftract  ofprapoidh  received  far  dredging  in  the  harhor  of  Duluth,  Minn.,  and  Superior, 
Wie.y  and  opened  June  $0, 1896,  at  Duluth,  Minn,,  hjf  Maj.  Clinton  B.  Sear;  Corpe  of 
Engineere, 


ir«. 


If Moe  and  •ddreas  of  bidder. 


in  St.  Loiiia  in  Superior 


West  Duluth  Land  Co.,  O.  H.  Si- 
monds,  secretary,  Duluth,  Minn. . 

Williams,  Green  it  Williams,  Du- 
luth, Minn 

Charles  S.  Barker,  West  Superior, 
Wis 


For 
dredging 
channels 


For 
dredging 
channels 


Ba: 
cubj 


io  yard. 


OenU. 


12 
14* 


Bay 


»y.  per 
cubic  yard. 


Centt, 


m 

111 


For 

removing 
dike,  per 
linear  root. 


10.40 
L45 
LOO 


For  dredging  Bt  Lonia 
RiTer  aboye  Oraaay 
Point. 


Dumping 
in  Lake 
Superior. 


Cfmtt. 


Dumping 

tobeaDOTe 

Grassy 

Point. 


Centt. 


14 
IS 
15» 


Contraet  awarded  to  West  Duluth  Land  Company  for  dredging  out  the  dike. 
Approved  August  27, 1896.  Work  was  commenced  in  September  and  completed 
October  9, 1896. 

Contract  awarded  to  Williams,  Green  &  Williams  for  dredging  in  St.  Louis  Bay. 
Approved  October  2,  1896.  Work  commenced  August  1  and  completed  October  6, 
1&6. 

Contract  awarded  to  Charles  S.  Barker  for  dredging  Superior  Bay.  Approved 
August  28, 1896.    Work  commenced  August  1, 1896,  and  completed  October  12, 1896. 

About  $30,000  expended  on  all  three  contracts. 


*  Balance  of  $1,698. 68  t»ken  up  under  Dulath-Superior  approprifttion«  >Q  [Q 
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Abstract  of  bids  opened  at  Duluth,  Minn,,  F^truary  1,1897^  Maj.  Clinton  B.  Sears, 
Corps  of  Engineers,  for  repairs  to  canal  piers,  Duluth,  Minn, 


No. 


Name  and  address  of  bidder. 


Whitney  Bros.,  West  Snperior,  Wis. 

Samuel  Jieuiece,  Duluth,  Minn 

J.  W.  Preston,  Dulnth,  Minn 

John  Somerviile,  Dnlatb,  Minn 

Tullooh  Bros.  AtMagee,  Dnlath,  Minn 
Lewis  G.  Moran,  West  Saperior,  Wis 

r.  p.  Tims,  West  Unlutb.  Minn , 

J.  B.  Wanless  &  Co.,  Dnlath,  Minn. . . 

David  Hood,  Daluth,  Minn 

John  Sholene,  Dnlath,  Minn 


Hi 

III 


938.10 
30.00 
40.00 
;i5.00 
97.00 
25.00 
S5.00 
21.00 
90.00 
41.79 


III 

ill 

iti 

I 


$19.00 
16.00 
90.00 
22.00 
19.60 
20.00 
90.00 
19.00 
24.00 
24.79 


1| 

ij 

H 


18.00 
1.60 

20.00 
5.00 
4.00 
6.00 
6.00 
5.00 

12.00 

10.00 


18.00 
8.00 

10.00 
6.00 
7.00 
6.00 

10.00 
6.00 

12.00 

117» 


n 


ja^ 


$4.00 
8.75 
4.50 
6.00 
4.75 
6.00 
7.00 
4.00 
4.00 
4.10 


15.00 
5.00 
6.50 
7.20 
5.00 
6.00 
7.50 
4.35 
5.00 
4.60 


Total. 


$616.10 
553.25 
860.50 
824.40 
846.86 
717.60 
851.20 
657.00 
861.20 
699.48 


Letter  bid  and  acceptance.    No  formal  contract.    Work  done  by  Samuel  Menieee 
daring  February  and  March,  1897. 

Absiraets  of  proposaU  received  at  Dnlnik,  Minn.,  for  dredging  in  the  harbor  at  Duluth, 
Minn,,  and  Superior,  Wis,,  opened  February  16, 1897,  by  Maj,  Clinton  B,  Sears,  Corpe 
of  Engineers, 


No. 


H'ame  and  address  of  bidder. 


InDia- 
trictNo.l, 
13,563.000 
oiLyaa., 
percu. 
yd.,  scow 
meaanre- 
uent. 


Eugene  BTe3rmann,  John  B.  Breymann,  Toledo,  Ohio 

P.  McDonnell,  Dnlnth,  Minn 

Cha8.S.  Barker,  West  Saperior,  Wis 

American  Dredging  Co.  et  al,  Philadelphia,  etc 

C.  B.  Mitchell  St,  Co.,  Ludington,  Mich 

Williams,  Green  &  Williams,  Dnlnth,  Kimi 

Samuel  O.  Dizon,  Kaeine,Wia 

The  Lyden  Sc  Drews  Co.,  Chioago,  HI 

Alphonse  B.  Bowers,  San  Frandsoo,  Cal 

Wm.  A.  Starke,  Milwaukee,  Wis 

The  L.  P.  «t  J.  A .  Smith  Co.,  develand,  Ohio 

James  Booney,  Toledo,  Ohio 

R.  J.  Cram,  Detroit,  Mich 


For  dredging. 


InDia- 
trictNo. 
6,264,000 
on.  yds.» 
per  on. 
yd.,  seow 


Cmts, 


InDis- 

2,|tdctNo.8, 

'    2,173,000 

en.  yds., 

per  en. 

yd.,  seow 


ment. 


Cents, 

8 
10 
13 

8 
16 


12 


ment. 


Cents. 

if 

10 

11 

15 

10 

18 

14 


\^ 


IS 


Total. 


$2,276,762.50 
1,655,645.00 
1,655,645.00 
1,986,100.00 
2,602,200.00 
1,656,645.00 
2,867,115.00 
2,754,406.00 
2,625,000.00 
2,217,880.00 
2,586.190.00 
2,229,842.60 
8.681.083.76 


Work  divided  between  WiUiamSy  Green  A  Williams,  Dulnth,  Minn.,  and  Charles  8. 
Barker,  West  Superior,  Wis. 

Bids  for  Superior  Entry  dredging,  opened  April  10, 1897,  by  Maj.  CUmUm  B,  Sears,  Corpe 

of  Engineers, 


No. 


Name  and  address  of  bidder. 


Williams,  Green  ft  WiUiams,  Dnlnth,  Minn 
West  Duluth  Land  Co., Dnlnth Jif inn..... 
Chaa.  S.  Barker.  West  Saperior,  Wis 


Percnblo 
yard. 


Cents. 
10 


i3 


Bid  of  Williams,  Green  &,  Williams  accepted.    No  formal  contract.    Work  don« 
during  April  and  May,  1897,  amounting  to  about  $1,000.        Digitized  by  ^OOQ IC 
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LIST  OF  BXI8TINO  CONTRACTS. 

Contracts  for  dredging  some  26,000,000  onbio  yards  of  material,  more  or  less,  with 
Williams,  Green  &  Williams,  of  Dnlnth,  Minn.,  for  one-half;  contract  dated  March 
IB,  1897,  approved  April  29,  1897 ;  work  commenced  Jane,  1897,  and  to  be  completed 
by  November  1,  1901-1902,  contingent  npon  appropriations  being  made.  Charles  S. 
Barker,  of  West  Superior,  for  one-half;  contract  dated  March  18,  1897,  approved 
May  8,  1897;  work  began  in  Jane,  1897,  and  to  be  completed  November  1, 1901-1902, 
contingent  upon  appropriations  being  made. 


Commercial  statistics,  duluth,  mNH. 
Comparative  Miatement  of  arrivaU  and  clearances,  1895  and  1896, 


Ymt. 

ArriYAlfl. 

Clearances. 

Total. 

Tonnage. 

Average 
tonnage. 

1805 

8.786 
8.737 

8,782 
8.686 

a7,568 
a  7. 423 

7,891.280 
8,668,811 

61,172 
61,257 

IgSO 

IiioreMi6 ...••..•..•■■• 

—49 

-«6 

—145 

1,277,631 

85 

a  StMun,  6,005 ;  sail,  1,418.  6  Bxolaaiye  of  taga  with  freight. 

Principal  domestic  commodities  received  and  shipped  by  lake,  1896, 


Keoeipta. 


Coal 

Cement  and  lime 

Building  atone 

Salt 

Machinery 

Manufactured  iron  ... 
Fiah,  kerosene  oil,  etc 
General  merchandlae . 
Sand 

Total 


Tona. 


662,123 

27,006 

9,458 

16,827 

436 

40,386 

1.072 

116,002 

10,426 


a883,234 


Shipmenta. 


Wheat , 

Flour 

Other  grains , 

Structural  iron  or  steel . . . . . 

Iron  ore , 

Copper , 

Miscellaneoua  merchandise 

Lumber 

Wool 

Total 


Tone. 


867.753 

872.944 

843,108 

180 

1,981,507 

5,796 

17. 216 

418.912 


4,008,538 


Total  receipts 

Total  shipments 

Beoeipta  and  abipments 


Ket  tons. 


883,234 
4,008,532 


4,891,766 


Valuation. 


5  $16, 160. 704 
43,416,794 


59.677.498 


a  These  figures  do  not  include  some  76,000,000  feet  of  logs  in  rafts. 

6  Valuations  are  based  on  average  wholesale  prices  on  board  vessels  for  exports  and  landed  on  docks 
for  importa. 

Passengers,  arriving 23.176 

Passengers  departing 22.498 

Total 45,674 

Beoeipts  of  coal  and  shipments  of  flour  eastward  for  fourteen  years. 


Year. 


Coal.         Flour. 


Year. 


Coal.         flour. 


Tom. 

420,000 

872,000 

605,000 

736. 000 

1,041,000 

1, 435. 000 

1889 '    1,045,000 


1884. 
1885. 
1886. 
1887. 
1888. 


Ton*. 
91,896 
79,801 
113. 190 
183,036 
129,627 
171.223 
196,058 


1890a, 
1891.. 
1892.. 
1893.. 
1804.  < 
1895.. 
1896., 


Tons. 
735. 995 
778,082 
1, 168, 068 
1, 124.  771 
932,  679 
581.682 
662,123 


Tons. 
140. 112 
170. 774 
288.483 
801,988 
546.580 
407,003 
372, 9M 


a  Goal  receipts  prior  to  1890  an 
for  Dulntb  only. 


given  for  the  head  of  the  lake  (Duluth  and  Superior) ;  aince  then 
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The  storage  capacity  of  Dniuth  elevator  Bystem  is  24,650,000  bushels,  and  that  of 
Dtiluth  elevators  proper  11,350,000  l)U8hel8.  The  foUowiug  table  gives  the  receipts 
and  shipuieuts  of  wheat  for  tweuty-six  years : 


Year  ending— 


Receipts. 


Shipments. 


Total. 


Year  ending— 


Reoeipte. ,  Shipmento. 


Total. 


December  81- 

1896 

1895 

1894 

1893 

1892 

1891 

1890 

1889 

1888 

1887 

1886 

1885 

1884 


Tons. 

1, 748, 780 

1,487.981 

750.000 

987, 312 

1.399,817 

1, 144, 082 

460,244 

518,827 

239,802 

514,089 

675,977 

446,590 

411,688 


Tovu. 

1,296,862 

1,092,516 
763, 110 

1,011,025 
932,222 

1,058,449 
427.725 
409.410 
404,485 
585.558 
530,048 
421,973 
845,537 


Tons. 

8, 045. 642 

2, 580, 497 

1,513.000 

1,998,837 

2,332.039 

2, 202, 531 

887.969 

923,237 

644,287 

1.059.647 

1,206.025 

868.563 

758,235 


Angnst  31— 

1883 

1882 

1881 

1880 

1879 

1878 

1877 

1876 

1875 

1874 

1873 

1872 

1871 


Tons. 

141.234 
97,987 
99.966 
40,480 
54,722 
54,092 
13.817 
43,536 
34,137 
67,224 
59,444 
27,948 
16,703 


Tons, 

187,607 
99,264 
85,966 
48,610 
44,617 
64,000 
15,117 
41.292 
82.436 
72.726 
47.496 
28.531 
16,846 


T&ns. 
278,841 
197.251 
185,981 
84.040 
90.889 
106,062 
28.934 
84,828 
66.578 
189,949 
106.980 
66,479 
88,048 


The  above  figures  show  the  movement  of  wheat  at  the  head  of  the  lake  (Dnlnth 
and  Snperior  combined). 

Average  veesel  tannage  far  twelve  years. 


Year. 

Tons. 

Year. 

Tons. 

Year. 

Tons. 

1885 

761 

778 
812 
887 

1889 

970 
1,081 
1,129 
1,095 

1808 

1,160 
1,217 
1,172 
1,257 

1886 

1890 

1894 

1887       

1891 

1895 

1888 

1802 

1896 

Comparative  statement  of  arrivals  and  clearances  af  vessels  at  Duluthfar  twenty  years. 


Year. 


1877. 
1878 
1879 
1880 
1881. 
1882. 
1883. 
1884. 
1885. 
1886, 


ArriT- 


406 
502 
524 
666 
833 
796 
888 
808 


Clear- 
ances. 


343 
497 
524 
660 
832 
779 
908 
989 
996 


Total 


557 
749 
999 
1,048 
1,326 
1,665 
1,475 
1,791 
1,797 
2,021 


Year. 


1887. 
1888. 
1889. 
1890. 
1891 
1892. 
1893 
1894 
1895. 
1896 


Arriv- 
als. 


1,237 
1,100 
1,263 
1,266 
1,444 
1,735 
1,642 
2,234 
3,786 
8.787 


Clear- 


1,288 
1,100 
1,265 
1.268 
1,451 
1,747 
1,663 
2,280 
8,782 
8,686 


Total. 


2,475 
2,200 
2,528 
2,584 

2,896 
8,482 
8,805 
4,514 
7,668 
7,428 


Camparative  statement  af  imports  and  exports. 


'    T.«. 

Imports. 

Duties. 

duty. 

Total 
duUes. 

Value  of 
domes  tie 
exports. 

Value  of 
foreign 
exporU. 

1888 

$86,901 
21.852 
48.027 
155,446 
117,759 
130,797 
HI,  340 
1,350.264 
1,154,128 

$2,009.00 

2,931.00 

5, 255. 86 

4,764.97 

16, 706. 28 

14, 496. 34 

10,163.90 

254,435.92 

220,638.81 

$23.40 
49.80 
18.20 
86.40 

127.84 

154.89 
82.62 

114.06 
96.46 

$2,932.40 
2,980.80 
5,269.06 
4,851.87 
16,834.12 
14,651.23 
10, 246. 52 
254,549.98 
220,784.27 

$1, 2(iT,  m 

1,^05.447 

l,r-:j.75l 

2,  LiTU.  178 
l,S?7,eB6 
1,4 1 0,099 

1,  6fN^_  ^50 

2,  2iHi.  ]64 
2,t^7.742 

1889 

1890 

1891 

1892    

1893 

1894 

$815,356 

1896 

1,224,086 

1896 

1,075,870 
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Opening  anA  closing  of  navigation. 


Year. 

Opening. 

Closing.  11                    Year. 

Opening. 

Closing. 

1885 

Apr.  27 
May    7 

May     4 
May  11 
Apr.  11 
Apr.  1« 
Apr.  30 

Nov.  29 
Deo.  14  ' 
Deo.  28  1 
Deo.  31 
Deo.     4  ! 
Deo.     8  1 
Deo.    6 

1892 

Apr.  18 
May    9 
Apr.  19 
Apr.  15 
Apr.  12 
Apr.  15 

I>eo.     30 

1888 

]893    

Deo.       1 

1887 

1894 

Deo.     15 

1888 

1895 

Deo.     16 

1889 

1896 

Dec     17 

1890 

1897 

1891 

Detailed  itatement  of  arrivaU,  clearances,  and  registered  tonnage  of  vessels  through  the 
Duluth  Canal  for  the  season  of  1896, 


Month. 


Arriyed. 


Cleared. 


Total. 


Registered 
tonnage. 


April 

May 

June 

July 

Angast 

September. 

October 

Koveraber . 
December.. 


124 
678 

eo8 

689 
563 
474 
363 
304 
84 


108 
569 
605 
677 
548 
485 
356 
308 
82 


230 

1,147 

1,213 

1.366 

L,lll 

959 

719 

612 

66 


266,640 

1,266,667 

1,327,84S 

1,396,472 

1.224,896 

1,249,723 

994,655 

834,664 

108,748 


Total. 


8,737 


3,686 


7,423 


8,668,811 


Total  tons  cargo  received  through  Dnlnth  Canal 2,022,000 

Total  tons  cargo  departing  through  Duluth  Canal 4,959,980 

Total  tons  cargo  entering  and  departing  throagh  Dnluth  Canal 6,981,960 

Vessel  report  for  Duluth  Canal,  season  of  1896, 
BNTBRING. 


Boats. 

Registered 
tonnage. 

Tons  of 
cargo. 

Number  which  came  through  Dnluth  Canal  and  discharged— 

AtlDulnth       

816 

561 

272 

2,088 

800.832 

843,926 

368,988 

2,282,238 

792,818 

1,026,407 

202,780 

At  Duluth  (90,421  tons) ;  at  Superior  (112,359  tons) 

Number  which  came  through  Duluth  Canal  light  or  with  passengers 

DEPARTING. 


Number  which  departed  through  Dnluth  Canal  with  cargo  from  Dnluth . 

Number  which  departed  ttirough  Duluth  Canal  with  cargo  from  Supe- 
rior   I 

Number  which  departed  tbrough  Duluth  Canal  with  cargo  ft-om  Duluth  I 
(411.799  tons)  and  Suuerior  (340^8  tons) 

Number  which  departed  through  Duluth  Canal  light  or  with  passengers . 


2,129 


NEW  LINES  OP  TRANSPORTATION. 

Great  Lakes  Steamship  Company,  4  steamers. 

Bessemer  Steamship  Company  of  Dulutb,  Minn.,  with  9  steamers  and  9  tow  barges. 
Zenith  and  Empire  Transit  Company  of  Dulntb,  Minn.,  with  4  steamers. 
Lake  Superior  Transportation  Line  of  Dnluth,  Minn.,  with  3  steamers. 
All  the  above  are  deep-draft  vessels.    Besides  a  number  of  wild  vessels,  belonging 
to  no  partioolar  line. 
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Commerce  far  the  head  of  the  lakes  (Duluth,  Minn,,  and  Superior,  Wis.f'comhined)  for  the 

navigation  season  of  1896, 


Beceipta. 


Tods. 


SbSpmenta. 


Tona. 


Anthracite  coal 

Bituminona  ooal 

Bnildine  atone , 

Salt 

Machinery 

Ifanufaotared  iron — 
General  merchandise. 

Lime  and  cement 

Keroaene  oil 

Fiah 

Sand , 


694, 

1,371 

10. 

88, 


1«9, 
82, 
1«, 

1«. 


Iron  ore 

Copper 

Flour w 

Wheat 

Other  grains 

Stractural  iron  or  steel. 

Wool 

Iferohandise 

Lumber 


2,146,030 

54,946 

802, 0&3 

1,471,103 

485,444 

325 

3,493 

27,583 

485, 376 


Total. 


5,478,953 


Total. 


2,407,880 


Total  tons  cargo  entered  and  departed « 7,886,838 

Valuation $111,676,900 

Total  arrivals  and  departnrea 10,948 

Beglatered  tonnage 13.868,068 

Arrivals  and  clearances  of  vessels  at  Superior,  Wis,,  for  two  years. 


Tear. 

Arrivala 
and  clear- 
ances. 

Average 

veesel 

tonnage. 

Tonnage. 

1896: 

Steam 

8,082 

}     8,525 
}     8,418 

al.446 
1,183 

Sail  -.' 

443 

4,884,257 

1895; 

Steam 

2,734 

Sail    ,  

684 

4,042,992 

Increaae 

m 

263 

641,265 

aEzduaive  of  taga. 
The  storage  capacity  of  the  Superior  elevators  is  13,600,000  bushels. 

Vessel  report  for  Superior  Harbor  for  season  of  1896, 
BNTEBIKG. 


Boatn. 

Begistered 
tonnage. 

Tone  of 
oargo. 

Number  which  entered  Superior  Harbor  via  Dnlnth  Canal 

833 
360 
223 
374 

1.312,914 
481, 010 
829,640 
306. 5!» 

1.138,766 

Number  which  entered  Superior  Harbor  light  via  Duluth  Canal 

Komber  which  came  in  Wisoonsin  Entry  and  discharged  at  Soperior. 
Number  which  entered  Wisconsin  Entry  light,  or  with  rafts  in  tow. . 

a385,880 

Total 

1,790 

2,330,117 

1.524.646 

BEPABTING. 


Number  which  took  cargo  from  Superior  and  departed  through 
Duluth  Canal 

Number  which  left  Superior  light  and  departed  through  Duluth 
Canal. 


Number  which  loaded  at  Superior  and  departed  through  Wlaconain 
Entry 

Number  which  left  Superior  light  and  took  cargo  on  at  Duluth  and 
departed  via  Duluth  Canal 

Number  which  departed  through  Wiaoonain  Entry  light  or  with 
booms  in  tow 


Total. 


1,735 


663 

990,694 

181 

258,106 

346 

464,866 

867 

525,556 

178 

115,418 

2,854,140 


961,448 


518,973 


1,470,421 


a  These  flgurea  do  not  include  20,680,000  feet  of  logs  towed  in  through  the  entry  by  toga. 
b  Theae  figures  do  not  include  tuga  which  paased  in  and  out  of  the  entry  with  dump  aeowa. 
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Veisel  report  for  WUeonain  Entry  for  Moason  of  1896. 
ENTERING. 


Number  which  c«ine  through  Wiaoonsln  Entry  mnd  discharged  at 
Saperior 

Number  which  eame  through  WisoonBin  Entry  light  or  with  rafta 
In  tow ■ 


Boata. 


874 


Begistered 
tonnage. 


306,553 


Tone  of 
cargo. 


DEPABTINa. 


Number  which  took  cargo  from  Superior  and  departed  through  Wis- 
consin Entry ; 

Number  which  departed  through  Wiaoonain  Entry  light  or  with 
booms  in  tow 


618,978 


•  Theae  figures  do  not  include  20,680,00  feet  of  loga  towed  in  through  the  entry  by  tuga. 
ShipmonU  and  reoeipU  by  lake  of  leading  artioUe  during  eeaeon  of  1896. 


Shipmenta. 


Tons. 


Receipts. 


Tons. 


Wheat 

Other  grain 

Hour 

Wool 

Structural  iron . 

Copper  ore 

Lumber 

Iron  ore 

Merchandise  ... 


608,850 

142,246 

429,108 

4,658 

145 

49,148 

66,464 

165,038 

10,368 


Coal 

Cement  and  lime.. 

Kerosene  oil 

Salt , 

Miscellaneous  — 


1,408.829 

4,999 

15, 817 

16,900 

88,092 


Total. 


1, 470, 421 


Total , 

Total  receipts  and  shipmenta. . 
Total  value 


1.524,646 


2,995,067 
$52,009,402 


Passengers  departing 2,042 

Passengers  arriTing 1,974 

Valaations  are  based  on  average  wholesale  prices  on  board  vessels  for  exports  and 
landed  on  docks  for  imports. 

Comparative  etaiemeni  of  reeeipU  and  ehipmenU  for  thirteen  yeare. 


Year. 

Tone. 

Year. 

Tons. 

Year. 

Tone. 

1884 

17,462 
38,626 
117,027 
170,020 
827,827 

1889 

1.006,542 
1,495,385 
1,616,648 
1,733,444 

1893 

1,918,850 
2,598,264 
2,577.281 
2,996,067 

1886 

1890 

1894 

1886  

1891 

1895 

1887 

1692 

1896 

1888 

De  tailed  etaiemeni  of  arrivals  and  elearanoet  ofveesele  at  Superior,  Wis,,  for  eeaeon  of  1896. 


Month. 


Arrived. 


Cleared. 


Total. 


Ecgiatered 
tonnage. 


Juie 

Ju& 

August  — 
September . 
October  — 
November . 
Deoember.. 

Total 


268 
284 
812 
271 
228 
172 
188 
24 


1,790 


260 


254 
217 
174 
192 
11 


1,735 


113 
618 
558 
610 
625 
445 
846 
380 
86 


8,525 


150,276 
635,409 
682,174 
728,286 
695,446 
688,409 
485,185 
606,162 
67,961 


4,684.257 
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Average  tonnage  per  Teasel,  exclasiye  of  tags,  1,446. 

Of  the  number  of  vessels  reported  above  for  1896  there  were  8^062  steam  and  443 
sailing  vessels.  The  steamers  were  divided  as  follows:  2,562  freight  propellers,  239 
passenger  and  freight  combined,  and  291  tags. 

Comparative  aiaiemeHi  oforrioaU  and  elearaneea  of9€$$eUf&r  iMrt$em  ysort. 


Ymt. 

Yeuds. 

Tonnsge. 

Year. 

Yesids. 

Toniuigs. 

1884 

104 
200 
816 
462 
812 
900 
1,366 

119.288 
113,519 
28d,787 
404.780 
916. 816 
1,122.048 
1,541.777 

1891 

1.610 
i;940 
1.909 
2.000 
8,418 
8,625 

2,984.401 

1885 

1892 

t4Si,Bm 

1886 

1893 

2,671,917 

1887 

1804 

2.829.966 

1888 

1896 

4,042,992 

1889 

1806 

4.664.267 

1890 

NEW  LINES  OF  TRAN8PORTATIOH. 

Great  Lakes  Steamship  Company,  four  steamers. 

Bessemer  Steamship  Company,  of  Dnlnth,  Minn.,  nine  steamers  and  nine  tow 
barges. 

Zenith  and  Empire  Transit  Company,  of  Dnlnth,  Minn.,  with  fonr  steamers. 

Lake  Saperior  Transportation  Line  of  Dolath,  with  three  steamers. 

All  of  the  above  are  deep-draft  vessels,  besides  a  nnmber  of  wild  vessels  belonging 
to  no  particular  line. 


GG4. 

IMPROVEMENT  OP  HARBOR  AT  ASHLAND,  WISCONSIN. 

The  sonthem  end  of  Ghequamegon  Bay  forms  the  harbor  of  Ashland. 
and  as  the  length  of  the  bay  is  considerable  it  was  necessary  to  protect 
the  wharYCS  from  the  waves  to  enable  vessels  to  use  them  at  all  times. 

The  approved  project  is  for  the  construction  of  a  pile,  slab,  and  rock 
breakwater  8,000  feet  long,  and  for  dredging  a  channel  of  the  necessary 
depth  along  the  dock  line.  The  present  length  of  the  breakwater  is 
7,363  feet.  This  length  gives  a  protected  area  of  some  1,600  acres  and 
affords  a  safe  anchorge  and  dockage  for  3  miles  along  the  city  front. 

The  amount  expended  on  this  harbor  up  to  the  close  of  the  fiscal  year 
ending  June  30. 1896,  is  $211,539.71,  of  which  $127,000  has  been  for  the 
construction  or  the  breakwater^  $53,539.71  for  repairs  to  same,  and 
$31,000  for  closing  the  breach  m  Gheqnamegon  Point  and  repairing 
same. 

At  that  time  the  breakwater  had  fully  accomplished  the  object  of  its 
construction,  and  will  continue  to  do  so  as  long  as  it  is  kept  in  repair. 
It  consists  of  three  rows  of  piling  filled  in  between  with  slabs  which  are 
anchored  with  large  rock. 

This  construction  has  only  its  original  cheapness  to  commend  it.  It 
is  proYing  Yery  expensive  to  maintain.  All  of  the  preceding  and  nearly 
half  of  the  last  appropriation  has  been  and  is  being  expended  in  strength- 
ening the  older  portion  of  the  work. 

During  the  year  2,000  cords  of  stone  have  been  placed  in  the  deficient 
pockets  under  contract  with  A.  &  D.  Sang,  of  Duluth,  dated  Septem- 
ber 12,  1896,  and  approved  September  19,  1896,  which  contract  is 
completed. 

A  contract  for  dredging  to  the  amount  of  some  $15,000  has  been  made 
with  Charles  S.  Barker,  of  West  Superior,  Wis.,  dated  April  24, 1897, 
approved  June  1, 1897,  at  11  cents  a  cubic  yard,  which  is  much  cheaper 
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than  ever  before.  This  contract  is  now  in  force  and  is  to  be  oompleted 
October  15, 1897.  The  banking  against  the  breakwater  of  the  dredgings 
from  the  Wisconsin  ore  docks  made  last  summer  has  stood  well  aad 
greatly  aided  the  old  piling  in  resisting  overthrow  by  storms  and  ioe, 
and  the  dredgings  under  the  present  contract  are  also  placed  against 
the  work  on  both  sides.  After  the  dredging  has  been  completed  the 
dredge  will  be  placed  alongside  the  breakwater  and  the  outer  toe  of  the 
embankment  will  be  dug  up  and  cast  against  the  walls  of  the  work, 
the  crest  of  the  embankment  as  formed  by  dumpingthe  scows  being  some 
15  feet  from  the  sides  of  the  breakwater.  After  the  embankment  thus 
cast  up  has  had  time  to  settle  thoroughly  and  become  consolidated  the 
crest  will  be  protected  by  a  riprap  of  stone  under  future  appropriations. 

To  complete  the  breakwater  as  originally  projected  will  cost  $209tMK>. 
Much  stronger  work  should  be  put  in,  however,  and  it  will  be  economy 
to  spend  on  the  remaining  637  feet  930,000  instead  of  $20,000. 

At  the  request  of  the  city  council,  a  harbor  line  was  established  bv 
the  Secretary  of  War,  March  13, 1896.  There  is  no  uniformity  of  depth 
along  this  line,  however,  and  to  give  a  channel  200  feet  wide,  with  a 
navigable  depth  of  16  feet,  will  require  the  excavation  of  425,000  cnbie 
yards  of  material  at  a  cost  of  $03,500,  providing  no  bed  rock  or  hardpan 
is  encountered. 

At  an  early  day  the  breakwater  should  be  extended  in  toward  shore 
to  protect  the  commercial  interests  which  are  increasing  in  the  easterly 
part  of  the  town,  and  I  have  been  urged  by  prominent  citizens  to  use 
the  last  appropriation  for  this  purpose.  The  necessity,  however,  for 
holding  on  to  the  old  work  and  protecting  it  was  so  urgent  that  1  am 
expending  the  money  as  herein  set  forth,  the  dredging  being  done  more 
to  get  material  for  embankment  than  to  meet  any  immediate  needs  of 
navigation  in  the  part  of  the  harbor  where  the  dredging  is  being  done. 

The  principal  shipments  from  Ashland  are  iron  ore  and  lumber.  Con- 
gress has  appropriated  between  1886  and  1806,  both  inclusive^  $239,500 
for  the  improvement  of  this  harbor. 

The  commerce  of  this  port  during  this  period  has  increased  from  892 
arrivals  and  clearances,  with  cargo  tonnage  of  1,400,000  tons,  in  1887, 
to  5,164  arrivals  and  clearances,  with  cargo  tonnage  of  2,400,000  tons, 
in  1896.  During  this  period  the  commerce  of  this  port  is  roughly  esti- 
mated at  a  valuation  of  $300,000,000. 

The  work  during  last  season  and  this  has  been  under  the  exclusive 
charge  of  Mr.  E.  H.  Foster,  inspector.  He  has  discharged  his  duties 
well,  and  to  my  entire  satisfiBM^tion. 

This  work  is  in  the  coUection  district  of  Superior,  Mich.,  Marquette,  Mich.,  being 
the  port  of  entry ;  nearest  Ught-honse,  La  Pointe,  on  Cheqnamegon  Pointy  at  entrance 
of  Cheqaamegon  Bay. 

Manejf  ataiemmt. 

Jnljlf  1896,  balance  unexpended $27,900.29 

June  30,  1897,  amount  expended  during  fiscal  year 9,  SOS.  27 

July  1, 1897,  balance  unexpended 18,652.02 

July  1, 1897,  outstanding  liabilities $7, 213. 06 

July  1,  1897,  amount  ooyered  by  uncompleted  contracts 9, 500. 00 

16,718.06 

July  1, 1897,  balance  available 1,938.96 

(Amount  (estimated)  required  for  completion  of  existing  project 346, 500.00 
Amount  that  can  be  prontably  expended  in  fiscal  vear  ending  JuneSO,  1899  100, 000.00 
Submitted  in  compliance  with  requirements  of  sectipns  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  a^t  of  June  4, 1897. 
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BSCOMMBlfDATIONS. 

For  637  feet  extension  to  the  breakwater $30,000 

For  repairs  and  contingencies 240,000 

For  dredging 76,500 

Total 346,600 

Ahttraot  of  Utter  Hd9  reeewed  at  D»luth,  Minn.,  August  SI,  1896,  hy  Maj,  Clinton  B. 
8ear$,  Corps  of  Engineers,  U.  8,  A,,  for  furnishing  and  placing  1,600  to  £,000  cords  of 
stone  in  the  Ifreakwater  at  Ashland,  Wis, 


No. 


Kame  and  addreaa  of  bidder. 


Peroord 
in  place. 


A.  A,  D.  Sanff,  Dninth,  Minn 

McCurdy  Broa.,  Dulnth,  Minn 

W.  H.  Singer,  Dnlntb,  Minn 

Aabland  BrowaaUme  Co.,  Ashland,  Wia. 
Jamea  Porter  A,  Son,  Dulath,  Minn 


$4.37 
6.76 
6.75 
6.76 
4.48 


Contract  with  A.  ds  D.  Sang,  dated  September  12, 1896,  approved  September  19, 
1896.    Work  commenced  October,  1896;  completed  June  90, 1897. 


Abstract  of  proposals  received  at  Duluth,  Minn,,  for  dredging  in  harbor  at  Ashland,  Wis., 
opened  April  16, 1897,  by  Maj.  CUnton  B.  Sears,  Corps  of  Engineers. 


No. 


Name  and  addreaa  of  bidder. 


Bredgine 
(10,000  cubic 
yards  (more 
or  leaa),  per 
onbio  yard, 
aoowmeaa- 


Use  of 

plant  per 

hoar. 


Williams,  Green  &  Williams,  Dolath,  Minn 
Dnlvih  Dredge  and  Dook  Co.,  Dninth,  Minn 

Chas.  S.  Barker,  West  Superior,  Wia , 

Weat  Dninth  Land  Co.,  Dninth,  Minn 


10.11 


$11.00 
9.75 
10.50 
10.00 


Abstraet  of  exMing  centract. 

Contract  with  Charles  S.  Barker,  dated  April  24,  1897,  approved  June  1,  1897. 
Work  commenced  May  1^  1897,  now  in  progress.    To  be  completed  October  15, 1897. 


Abstract  ef  appropriations  for  improving  harbor  at  Ashland,  Wi$. 


By  act  of  Congress — 

Approved  Augnst  5, 1886 $22,500 

Of  Angnst  11, 1888 60,000 

Approved  September  19, 1890    60,000 
Approved  July  13, 1892 45,000 


By  act  of  Congress- 
Passed  August  7, 1894 $25, 000 

Passed  June  3, 1896 27, 000 

Total 239,500 


OOMMSBdAL  8TATI81108. 

[Yery  nnreUaMe  and  nnaatiafaotory.] 

Arrivals  amd  clearances  of  vessels  (Chequamegon  Bag,  including  Washburn  and  Bajufield, 

Wis, )  for  four  years. 


Year. 

Knmber. 

Arerage 
tonnage. 

lg>8 

6,062 
6,142 
5,227 
6,164 

1.178 

ISM 

1896 

1880 
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Principal  artioU^  oftxpari  and  impart  for  1896. 


Articles. 

Tcms. 

ArtiolM. 

TOB^ 

Iron  or6.**»*- •••••• .-- 

1.566,887 

50,000 

120,000 

800,000 

IMPOBTB. 

Coal ^ 

Oil 

900,000 
]N>,000 
25.000 

100,000 

Pigfron    

Stona  bafldinff 

Sftlt,  lime,  and  oement 

o«VH«,    i/uuwua^. 

LunMr ..X.. ...... .......,.r 

Totid 

Total 

a,  086. 887 

856,000 

Total  reoelpta  and  shipments. . 

2,801,337 

C<mpaTaiiiv€  •taiement  ofreoeipU  and  ahipmenUfor  ten  year$. 

Year. 

Tons. 

Yaar. 

Tons. 

Year. 

Tons. 

1887 

1,401,454 
1,857,478 
1,871,818 
8,816,884- 

1881 

8,817,541 
4,267.087 
8,750,870 
8,882,502 

1805 

8,747.251 
8,801,337 

1888 

1882a 

1896 

1888     

1808 

1880 

1884 

Arrivals  and  elear€M06$  of  ve$seUfor  ten  year$. 


Year. 


Number. 


Year. 


Number. 


Year. 


Kunber. 


1887 
1888 
1888 
1880 


882 
8,875 
8,171 
4,488 


1891.. 
1898a 
1888.. 


4,099 
7,104 
6,052 
6,142 


1886. 
1886. 


5,227 
5,164 


a  Since  1892  report  Inoludea  tbe  ports  of  Waabbom  and  Bayfleld,  oa  Oheqoamegon  Baj. 


GGs. 

IMPROVEMENT  OF  HARBOR  AT  ONTONAGON,  MICHIGAN. 

This  harbor  is  formed  by  the  month  of  the  Ontonagon  River,  which 
flows  out  between  two  piers,  2,315  and  2,675  feet  in  length,  respec- 
tively. The  project  is  for  maintaining  a  navigable  depth  of  12  feet 
between  these  piers,  and  up  to  the  bridge  just  inside  the  entrance. 
This  is  done  by  dredging  annually  or  biennially,  as  may  prove  neces- 
sary, at  an  annual  cost  of  from  $5,000  to  $10,000. 

For  the  history  of  this  improvement,  see  last  Annual  Report. 

The  total  cost  of  the  improvement  to  June  30,  1896,  has  been 
$334,858.03,  at  which  time  there  was  a  good  navigable  12foot  channel, 
which  has  remained  in  good  shape. 

The  $10,000  appropriated  by  the  act  of  June  3,  1896,  is  being  held 
for  emergencies,  such  as  accidents  to  the  piers  by  storms,  ice,  etc., 
requiring  renewals,  and  for  dredging  as  soon  as  the  ruling  depth  of  12 
feet  between  the  piers  becomes  materially  impaired 

A  fire  in  August,  1896,  almost  obliterated  the  «Dwn,  destroying  all 
its  commercial  industries,  and  wiping  out  most  of  the  business  and 
residence  x)ortions. 

Of  late  years  the  annual  commerce  has  been  roughly  estimated  at 
$1,000,000.  The  great  fire,  however,  destroyed  the  principal  commer- 
cial industry,  the  plant  of  the  Diamond  Match  Company,  and  this 
company  has  determined  not  to  rebuild. 

No  appropriation  is  recommended  for  the  next  fiscal  year. 
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Money  statement 

July  1,1896,  balance  unexpended *$10,26B.97 

J nne  »),  1897,  amount  expended  during  fiscal  year 69Q,61 

July  1, 1897,  balance  unexpended 9,679.86 

Jalyl,  1897.  outstanding  liabilities 8.06 

July  1,  1897,  balance  available 9,671.80 


This  work  is  in  the  collection  district  of  Superior,  Mich.  Nearest  port  of  entry, 
Marquette,  Mich.  A  light  is  shown  on  the  outer  end  of  the  west  pier  at  Ontonagon, 
Mich. 


Ahairaet  of  appropriations  far  improving  harbor  a<  Ontonagon,  Mieh, 


By  act  of  Congress- 
Approved  March  2, 1867 $97, 600 

Approved  July  7,  1870 10, 000 

Approved  June  23, 1874 23, 000 

Approved  March  8, 1875 25, 000 

Approved  August  14, 1876 ...  15, 000 

Approved  June  18,  1878 15, 000 

Approved  March  3, 1879 17, 000 

Approved  June  14, 1880 15, 000 

Approved  March  3, 1881 20, 000 

Passed  August  2, 1882 20, 000 

Approved  July  5, 1884 15, 000 


By  act  of  Congress- 
Approved  August  5, 1886 $13, 000 

Passed  August  11, 1888 12, 600 

Approved  September  19, 1890  10, 000 

Approved  July  13,  1892 20, 000 

Passed  August  7, 1894 7, 000 

Passed  June  3,  1896 10,000 

Received  on  aocount  of  dam- 
age to  piers 28 

Total 345,128 


BXPENDITURB8. 


Amount  expended  under  the  approved  project  to  date $336, 448. 64 

Balance  unexpended  July  1, 1897 9,679.36 


COMMRRCIAL  STATISTICS,   ONTOKAOOK,  HICH. 

Durinff  the  fall  of  1896  a  fire  destroyed  the  town  and  records  of  Ontonagon,  but 
reports  nrom  dock  owners  there  state  the  business  for  1896  was  about  the  same  as 
US5,  which  is  given  below : 


Arrivals  and  clearances  of  vessels  for  1896* 

Anlyals. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Steam 

865 
120 

09,800 
70,000 

888 
129 

09,100 
79,000 

gail.,,, ^  _      .  --  

TAtA.1          _     _ 

4SH 

148,800 

483 

148,190 

"" 

Arrivals  and  clearances  of  vessels  for  three  years. 

1803. 

1804. 

1808. 

Arrivals : 

t77 
77 

811 
211 

404 

Clearances ....................... 

402 

*  Twenty-eight  dollars  deposited  Aaf^ist  15,  1895,  by -United  States  attorney  John  Power,  account 
damages  to  Ontonagon  piers  by  steamer  Owen  Sound.  See  letter  from  office  Chief  of  Engineers, 
January  9,  1897. 

fin  addition  there  were  a  number  of  arrivals  during  the  season  of  both  steam  and  siiliag  vestels 
seeking  refuge  during  heavy  weather,  and  frequent  ftrrivala  of  flahing  and  other  tugs. 
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Principal  artioles  of  export  and  import  for  1896. 


Importo. 

Tons. 

Exporto. 

Xon«. 

Pigli  

200 
900 
700 

Saw  logs 

00,000 

ML.  500 

2.500 

2.000 

250 

Lombor 

Cort 

1  Laths 

Pickets 

Total 

1,800 

'  GoDsrsl  merohandiss 

Total 

179. 250 

Eeoeipti  and  ihipment$for  three  yeare. 


Yen, 

Tons. 

Year. 

Tons. 

Year. 

Toifts. 

18M 

178,100 

18M 

182, 7W 

1805 

181.060 

, 

GG  6. 

IMPROVEMENT  AND  OPERATING  AND  CARE  OP  WATERWAY  FROM 
KEWEENAW  BAY  TO  LAKE  SUPERIOR,  MICHIGAN. 

This  work  was  reported  apon  in  the  Report  of  the  Chief  of  Engineers 
for  1892  (Appendix  III)  under  the  title  of  "Portage  Lake  and  Lake 
Superior  canals  across  Keweenaw  Point,  Michigan,"  but  is  locally 
known  and  referred  to  as  the  Portage  Lake  Ship  Canals. 

A  full  account  of  the  history  of  this  work  and  its  purchase  by  the 
United  States  is  given  in  the  above  Annual  Beport. 
•  Maps  of  this  waterway  are  given  in  the  last  Annual  Beport,  pages 
2364  and  2365. 

The  full  report  of  the  Board  of  Engineers,  constituted  in  compliance 
with  the  provisions  of  the  river  and  harbor  act  of  August  5, 1886,  is 
given  in  the  House  Executive  Document  No.  105,  Forty-ninth  Congress, 
second  session. 

This  Board  submitted  estimates  for  a  navigable  depth  of  16  feet,  with 
a  minimum  width  of  70  feet,  to  be  obtained  by  dredging  wherever 
required  throughout  the  extent  of  the  waterway,  and  in  addition  esti- 
mates for  an  increase,  should  the  future  needs  oi  commerce  demand  it, 
of  the  navigable  depth  to  20  feet,  with  corresponding  increase  of  widUi; 
also  estimates  of  the  cost  required  to  provide  (for  commerce  as  well  as 
refuge)  enlarged  and  safe  entrances  from  Keweenaw  Bay  and  from  the 
lake.  The  recommendations  of  the  Board  were  approved  by  the  Chief 
of  Engineers  and  the  Secretary  of  War. 

The  full  estimate  for  the  above,  including  purchase  and  increase  of 
depth  to  20  feet  with  a  width  of  120  feet  (see  page  15  of  said  Executive 
Document  No.  105),  was  $2,375,000,  of  which  $350,000  was  purchase 
money,  leaving  $2,025,000  as  estimate  for  improvement. 

The  approv^  project,  briefly  stated,  is  as  follows :  (1)  A  16-foot  chan- 
nel of  70  feet  bottom  width  from  bay  to  lake.  (2)  A  renewal  of  the 
canal  revetments.  (3)  A  reconstruction  of  the  piers  at  the  Lake  Supe- 
rior entrance  and  their  extension  to  a  30-foot  depth  of  water.  (4)  The 
extension  of  the  pier  at  the  Keweenaw  entrance  to  a  20-foot  depth  of 
water.  (5)  At  the  proper  time  hereafter  to  increase  the  channel  depth 
to  20  feet,  with  a  corresponding  width,  which  should  not  be  less  than 
120  feet. 

At  the  time  of  purchase  by  the  United  States  there  was  a  very  poor 
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13-foot  navigation;  the  channel  was  narrow  and  crooked,  with  many 
sharp  bends;  it  was  poorly  marked  and  lighted;  the  entrance  piers 
were  in  a  very  bad  condition;  the  revetments  were  rotteu,  or  entirely 
gone,  and  there  was  a  heavy  tax  on  the  commerce  through  the  canals 
in  the  shape  of  a  tonnage  charge. 

With  the  1230,000  appropriated  by  the  acts  of  July  13, 1892,  August 
7, 1894,  and  June  3, 1896,  the  entrance  piers  have  been  repaired  and 
put  in  a  good  condition;  the  revetments  most  necessary  for  preserving 
the  banks  of  the  canal  have  been  renewed  with  substantial  timber 
structures;  the  channel  has  been  deepened  to  give  a  good  IG-foot  navi- 
gation at  low  water  datum,  with  a  fair  width;  many  points  have  been 
cut  away  and  several  bends  eased  off;  Lilly  Pond,  near  the  upper 
entrance,  the  passing  place  for  vessels  and  their  harbor  of  refuge,  has 
been  widened  to  300  feet  and  a  strong  bulkhead  revetment  with  moor- 
ing posts  has  been  provided,  and  the  tax  on  commerce  has  been  removed 
by  making  it  a  free  canal. 

The  amount  expended  to  the  close  of  the  fiscal  year,  June  30, 1896, 
was  $176,442.23.  At  that  time  the  navigable  depth  was  15  feet,  with 
variable  widths.  The  money  expended  during  the  fiscal  year  ending 
June  30, 1897,  has  resulted  in  giving  an  additional  foot  of  depth,  in 
widening  the  channel  to  approach  a  uniform  width  of  70  feet,  by  dredg- 
ing, and  in  preparing  plans,  specifications,  and  drawings  for  the  break- 
water piers  at  the  upper  and  lower  entrances. 

The  dredging  has  been  done  under  contract  with  Gharles  S.  Barker, 
of  West  Superior,  dated  August  28, 189G,  approved  September  8, 1896, 
and  is  still  in  force.  One  hundred  and  forty-tour  thousand  one  hundred 
cubic  yards  have  been  excavated,  at  11  cents  a  cubic  yard'for  soft  ma- 
terial and  15  cents  a  cubic  yard  for  hard  material,  which  are  the  lowest 
prices  yet  paid  in  this  vicinity. 

After  due  advertisement,  a  contract  with  Powell  &  Mitchell,  dated 
April  13, 1897,  and  approved  April  29, 1897,  was  made  for  constructing 
2,800  linear  feet  of  stone  and  timber  breakwater  pier,  at  $39.10  a  foot 
for  Norway  pine  and  $40  a  foot  for  white  pine  superstructure,  at  the 
Keweenaw  entrance  to  the  waterway;  work  to  be  begun  on  or  before 
May  1, 1898,  to  be  completed  by  November  1, 1900,  and  to  cost  about 
$120,000. 

The  sundry  civil  act  of  June  4. 1897,  appropriated  $350,000  for  the 
improvement  of  the  waterway  under  the  continuing  contract  system,  to 
be  available  July  1, 1897.  This  was  too  late,  however,  for  the  con- 
tractors to  begin  work  this  season,  as  all  the  heavy  timber  required  has 
to  be  cut  and  got  to  the  mill  during  the  winter. 

Plans  and  specifications  have  been  prepared  for  two  large  breakwater 
piers,  each  about  2,700  feet  in  length,  at  the  Superior  entrance,  esti- 
mated to  cost  $450,000.  This  will  be  advertised  during  the  next  month, 
and  the  contract  will  be  made  in  the  fall,  work  to  begin  on  or  before 
May  15,  1898. 

The  work  already  contracted  for  and  that  to  be  contracted  for  this 
fall  will  cost  some  $565,000,  or  over  50  per  cent  of  the  authorized  con- 
tracts, which  50  per  cent  is  $532,500.  Deduct  $350,000  appropriated 
by  the  act  of  June  4, 1897,  leaves  $182,500,  which  should  be  provided 
for  to  meet  the  contracts  now  in  sight,  and  to  be  paid  for  by  June  30, 
1899.  Besides  the  above,  contracts  may  be  made  during  the  coming 
winter  for  the  renewal  of  several  thousand  feet  of  revetments  and  for 
the  balance  of  the  dredging  to  give  16-foot  navigable  channels  with  70 
feet  minimum  width. 

The  record  of  vessels  and  tonnage  herewith  submitted  shows  the 
BNa  97 164 
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great  amoont  of  commerce  using  this  waterway,  and  how  important  a 
link  it  is  in  the  chain  of  lake  navigation. 

During  the  last  season,  that  of  1896,  the  commeree  through  this  water- 
way has  amounted  to  1,774  vessels  entering  and  departing,  1,023,979 
registered  tonnage,  and  902,353  net  freight  tonnage,  valned  at 
$30^000,000,  not  including  the  local  tag  business,  estimated  at  $400,000. 

Tne  greater  relative  increase  in  registered  tonnage  over  the  increase 
in  the  number  of  vessels  using  the  waterway  shows  that  a  larger  class 
of  boats  is  being  operated. 

OPBRATINO  AND  CARS. 

Under  authority  of  the  river  and  harbor  act  of  September  19, 1890, 
the  Secretary  of  war  allotted  $8,300  for  operating  and  care  of  canals 
and  otl^r  works  of  navigation,  to  be  applied  to  Portage  Lake  and  LaJke' 
Superior  canals,  Michigan,  for  the  fiscal  year  ending  June  30, 1897. 

The  approved  project  for  the  expenditure  of  this  allotment  is  to 
maintain  the  depth  obtained  by  the  work  of  improvement,  with  a 
width  of  70  feet;  to  keep  a  record  of  the  vessels  and  their  tonnage 
using  the  canals;  to  exercise  the  necessary  care  in  enforcing  regulations 
for  tiie  use  of  the  canals;  to  make  frequent  surveys  to  determine 
ehanges,  and  to  check  up  work  done  in  dredging;  to  guard  against 
encroachments  on  the  legally  established  harbor  lines,  and  to  perform 
other  work  incident  to  the  operation  and  care  of  the  canals.  The 
amount  allotted  has  been  expended.  An  itemized  statement  is  here- 
with submitted. 

Owing  t6  the  faulty  designs  of  the  existing  piers  at  the  entrances 
and  their  failure  to  extend  to  a  proper  depth  more  or  less  dredging  will 
have  to  be  done  each  year  to  maintain  the  improved  channels  at  these 
entrances. 

A  bar  forms  each  year  during  the  winter  or  early  spring  at  the  upi>er 
entrance,  just  outside  the  piers,  and  has  to  be  removed  by  dredging. 
After  removal  at  the  opening  of  navigation  no  further  trouble  is  expe- 
rienced until  the  next  spring.  This  will  be  continued  until  the  piers 
have  been  extended  into  deep  water. 

The  usual  dredging  to  the  extent  of  some  48,000  cubic  yards  was 
done  this  spring  under  the  contract  with  Mr.  Charles  S.  Barker,  here- 
inbefore mentioned. 

The  railroad  and  wagon-road  bridge  across  the  Portage  Lake,  between 
Houghton  and  Hancock,  continues  an  obstruction  to  navigation,  by 
reason  of  the  narrowness  of  the  draw  openings.  A  special  report  on 
this  has  been  submitted,  in  which  it  is  recommended  that  the  owners 
(Houghton  County)  be  required  to  remove  the  central  pier  entirely  and 
substitute  for  the  present  drawspan  one  so  constructed  as  to  leave  a 
clear  opening  to  the  full  width  of  the  present  drawspans  and  center 
pier. 

LocaUan. — The  Portage  Lake  Ship  Canals  constitute  the  waterway 
across  Keweenaw  Point  in  the  State  of  Michigan,  from  Keweenaw  Bay 
to  Lake  Superior,  there  being  about  25  miles  of  water  route,  consisting 
of  5J  miles  of  Portage  River  with  its  four  cuts,  17  miles  of  Portage 
I«ake,  and  2^  miles  in  the  upper  canal  from  the  head  of  Portage  Lake 
to  Lake  Superior.  They  are  located  in  the  district  of  Superior,  Michi- 
gan, with  Houghton,  Mich.,  as  the  nearest  port  of  entry.  There  are 
two  regular  United  States  light-houses  with  range  lights  at  each 
entrance  to  the  canals  from  the  outside,  and  range  lights  at  the  head  of 
Portage  Biver  and  at  the  head  of  Portage  Lake  kept  by  the  Light- 
House  Department. 
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The  immediate  charge  of  this  waterway  has  contmaed  under  the  able 
management  of  Mr.  O.  A.  Marr,  as  assistant  engineer  and  superinten- 
dent. 

Money  statement 

_.    -  -  IMPROVKMKNT. 

July  1,1890,  balance  unexpended $53,557.77 

Amount  appropriated  by  sundry  oivll  act  approTod  June  4,  1897 350, 000. 00 

403,557.77 
June  80, 1897,  amount  expended  during  fiscal  year 13, 39L  81 

July  1, 1897,  balance  unexpended 890,165.96 

July  1,1897,  outstanding  liabUi  ties. $10,357.57 

July  1,  1897,  amount  covered  by  uncompleted  contracts 143,886.22 

154,243.79 

July  1,1897,  balance  ayailable 235,022.17 

Amount  (estimated)  required  for  completion  of  existing  project «  715, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  endmg  Jane  30, 1899  182, 500. 00 

Additional  amount  required  to  secure  a  20- foot  depth 730, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


OPKRATXNG  AND  CARS  OF  CANALS. 


July  1, 1896,  amount  allotted  for  fiscal  year  1897 $8,300.00 

June  30, 1897,  amount  expended  during  fiscal  ye &r 8,300.00 

July  1, 1897,  amount  aUetted  for  fiscal  year  1898 8,300.00 


Abitraet  of  appropriations  for  improving  waterway  from  Keweenaw  Bay  to  Lake  SuperUn-f 

Michigan. 

By  act  of  Congress- 
Approved  July  13,1892 $60,000 

Passed  Angust  7, 1894 130,000 

Passed  June  3, 1896 50,000 

Approved  June  4, 1897 350,000 

Total 580,000 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  difiTerent 
classes  of  work  includes  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies: 

Dredginc $161,000 

Pier  work,  etc 67,000 

Purchase  of  land 2,000 

Total 230,000 


Ah$traot  of  proposals  received  hy  MaJ,  Clinton  B,  Sears,  Corps  of  Engineers,  and  opened 
at  Duluth,  Minn,,  July  SI,  1896,  for  dredging  in  Portage  Lake  skip  canals,  Michigan, 


No. 
of 
bid 


Kame  and  address  of  bidder. 


Dredging 
sand  and  soft 

material 

(200.000  cubio 

yards),  per 

enbio  yard. 


Dredging 
hard  pan  and 

stifTflay 
(40,000  cubio 
yards),  per 
cubic  yard. 


For  use  of 

dredging 

plant  (per 

hoar). 


TotaL 


C.  B.  Mitchell  ft  (3o.,  Lndlngtcn,  Mich 

Chaa.  S.  Barker,  West  Superior,  Wis 

Williams,  Green  ft  WiUiams.  DuliitL,  Minn 
JamaaPryor,  Hooghton,  Mich 


11.8 
11 

12.6 
1ft 


OenU, 
19.7 
16 

22.6 
24.5 


-#^ 


$7.00 
9.00 
10.  OO 
10.00 


$81,480 
28,000 
84,000 
88,800 
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Ahatrad  of  proposaU  received  ol  Duluih,  Minn.,  for  knilding  pier  extension  at  the 
Keweenaw  Bay  entrance  to  Portage  Lake  ehip  canaU,  Miekiganf  opened  Marcik  SI,  1S97, 
Jty  Maj,  Clinton  B.  Scare,  Corps  of  Engineers. 


Ho. 


I  uid  addroM  of  bidder. 


S,800  feet  pier  eztention 
(moreorleee). 


Supentmc- 

tnre  to  be  of 

Korwav  pine 

(per  lineu- 

foot). 


Snperstmo- 

tnre  tobeof 

white  pine 

(per  linear 

foot). 


If  amall  stones  avo 
need  instead  of 
brash  II 


Add  to 


Dedoet 


rfoot). 


ear  foot). 


Samnel  Menieoe.  Dnlnth,  ICInn 

Porter  Bros^  Dolnth,  Minn 

King  Sc  Steele,  Dnluth,  Minn 

Powell  &  Mitchell,  Marquette,  Mich 

Winston  Bros.,  Minneapolis,  Minn 

Sslow  Sc  Monroe,  Charleyolx.  Mich , 

James  Pnror,  Honghton,  Mien , 

Chicago  Star  Constmction  and  Dredging  Co., 

Chicago,  Hi , 

Heldmsler  it  Veo,  Chicago,  111 

MoArthnr  Bros.  Co.,  Chicago,  111 , 

Lipsett  ft  Gregg,  Sanlt  Ste.  Marie.  Mich 

James  Sallivan  and  William  W.  Lavanway, 

Dnluth,  Minn 

C.  X.  MitoheU  ft  Co..  Ladington,  Mich 

Alex.  McCnrdy,  Duluth,  Minn.,  and  William 

McCurdy,  Houghton,  Mich 

Green  ft  Anderson,  Green  Bay,  Wis 

James  A.  Bnrke,  West  Snperlor,  Wis 

Bntler-Byan  Co.,  St.  Paul,  Minn 

P.  McDonnell,  DuInth.Minn 

A.ftD.  Sang.  Dulath,  Minn 


$55.60 
49.14 
52.00 
89.10 
52.40 
50.89 
44.00 

61.06 
40.34 
05.70 
51.25 

4,847.61 
66.50 

60.70 

56.09 

51.736 

66.25 

46.10 

50.85 


$68.50 

48.47 


40.00 
54.80 
51.19 
44.92 

62.05 
47.07 
66.79 
52.25 

4,908.62 
66.50 

52.64 

56.96 

51.886 

57.76 

47.10 

62.16 


$1.00 


$0.70 


.70 
.50 
.40 

1.00 


.60 


2.00 
.51 
.7S 


.76 


AUtraot  of  existing  eoniracte. 

With  Charles  8.  Barker,  of  West  Superior,  Wis.,  for  dredging  (ahoat  40,000  cabio 
yardo),  dated  August  28,  1896,  approved  September  8,  18%;  work  commenced 
September,  1896,  to  bo  completed  October  1,  1897. 

Fowell  dc  Mitchell,  of  Marquette,  Mich.,  for  building  2,800  linear  feet  of  pier 
extension  at  the  lower  entrance :  contract  dated  April  13,  1897,  approved  Apnl  29, 
1897 ;  to  be  commenced  by  May  1, 1898,  and  completed  by  November  1,  1900. 


COMMKRCIAL  STATISTICS. 

Statistioe  of  veaeela  pasting  through  the  canals  dnring  ihe  calendar  year  1896, 


Bound  up. 


Nnmber. 


Net 
tonnage. 


Bound  down. 


Nnmber. 


Net 

tonnnge. 


Steam. 
Sail.... 


804  !    519.800 
862       180, 175 


139 


245,718 
68.701 


Statement  of  freight  and  passengers  carried  through  the  Portage  Lake  and  Lake  Superior 

canals  during  IS 96* 


Bonnd  np. 


Coal 

Manufactured  iron 

Salt 

Limeatone 

Copper 

Miaoellaneona  merchandiae 

Total 

Paascmgera,  number 


Net  tons. 


14, 
14, 
18, 
18, 
117, 


582, 


Bound  down. 


Copper . 
Grain... 


Grail 

Flour. 

Wheat 

Pig  iron 

Iron  ore 

Lumber 

Miscellaneous  merchandiae. 


Total 

Passengers,  number . 


Nstt 


56,187 
2,606 

77,414 
6,763 
8,a32 

16,755 

161,862 

7,174 


836,792 
20,861 
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StmUmeni  affreight  and  p4t$$enger$  carried  thr<mgh  the  Portage  Lake  and  Lake  Superior 
canals  during  lS9&—Continutd» 

BBCAPITULATION. 


Bound  np. 

1898. 

1880. 

1890. 

1896. 

TotaL 

Upper 
oanaL 

TotaL 

Upper 
oanaL 

Total. 

Upper 
canal. 

Total. 

Upper 
canal. 

H'nmlMr  of  tmsoIb -.. 

1,100 

709, 475 

582,132 

20,901 

818 

671,810 

238,750 

10,610 

1,105 

073,088 

514,713 

12,053 

720 

550,029 

823.219 

8.474 

008 

814,504 

330,792 

20,801 

384 

191,814 

200,014 

10,055 

020 

283,091 

807.249 

12,160 

314 

Nftt  tonnftffd 

205, 0R7 

Freight tons.. 

Pasaengers number. . 

202,842 
8,190 

Statiatiee  of  tugs  passing  through  the  caiials  during  the  year  1896, 


Boond 
up. 

Bound 
down. 

Trips 

., nnmber.. 

891 

"•IS 

180 
86 

177 
8,294 
1,841 
t,106 

662 
4,074 

904 

Net  tonnage •• 

tons.. 

2&070 

Veaoele       .■ 

,,....,,.. number.. 

Scows 

do.... 

184 

Kafts 

do.... 

180 

Booms 

do 

08 

Logs 

Mfeet.. 

80,821 

Lumber 

do.... 

10 

Timber 

do 

11.507 

Cord  wood 

cords.. 

291 

Bnildinir  stone    

tons.. 

CJoal 

do..-. 

100 

- do...- 

820 

1,400 

Local  business  of  tugs  in  Portage  Lake  during  the  year  1896, 


Bound  up. 


TotaL 


Bound  down. 


Total. 


Trips number, 

Net  tonnage tons. 

Scows number. 

Rafts do... 

Booms do... 

Logs M  feet. 

Lumber ..  ........................ do. «. 

Timber do... 

Cord  wood cords. 

Building  stone tons, 

Ties number. 

Vessels do... 

Old  iron tons. 

liisoellaneous do... 


14,988 

048 

82 

85 

1,705 

2,168 

050 

5,441 

88 

900 

8 

251 

788 


Trips number, 

Net  tonnage t-ons. 

Scows number. 

Rafts do... 

Booms do... 

Lumber M  feet. 

Timber do... 

Cord  wood cords. 

Mineral,  copper tons. 

Cbarooal bushels. 

Poles cords. 

Logs M  feet. 

Hay tons. 

Clay do... 

Brick M. 

Miscellaneous tons. 


830 

16,007 

050 

24 

21 

8,400 

1,400 

10,208 

709 

129,050 

280 

540 

100 

150 

80,000 

546 


Statistics  of  vessels  passing  through  the  Upper  Canal  {Portage  Lake  ship  canals)  during 

the  year  1896, 


Steam 

Net  tonnage 

Sail 

Net  tonnage 

Cargo tons.. 

Passengen number.. 


Bound 
down. 


150,788 
82 

85,070 
280,014 

10,066 
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t8latUUc$€fpe»$eUpas9kig  tkrmtgk  f^  Upper  CaiuU  (Porlofa  Lake  $h^  «w«lt) 

tke  99ar  1896  -Ooatianed. 

SBCAPrrULATIOV  (FOBTAOB  LAKE  HHTP  CAKALS). 


Bound  np  and  down. 


102. 


1891. 


18M. 


1885. 


188C 


OTor  1889. 


TotAlnamberofTOMels 

TotftlnetUmnage 

Total  freight tons 

Total  pMMOgen number. 


1,470 
666,063 
486,288 
80.088 


1.408 

680,510 

&32.«28 

87,084 


1.724 

880,618 

764,973 

82.686 


1,781 

866.779 

821,962 

24.808 


1.774 

1,023,979 

918,924 

41,262 


43 

67.200 
96,968 
M.4a 


ItenM. 


Priee 
pervnlt 


Total  Talnatkm. 


1886. 


1896. 


Coal % nettona 

Flour barrels 

Wheat bosliela 

Grain  (other  than  wheat) do.. 

ICannfiMitared  iron nettona 

Pig  iron do.., 

Iron  ora do... 

Salt barrels 

Copper , nettona 

Lumber  and  timber M  feet  B.M 

Legs do.. 

Bouding  stone net  tons 

Limestone do.. 

UnelaasUled  freight do.. 


$8.66 
8.88 

.76 

.89 

60.00 

18.60 

8.26 

.76 

200.00 

12.60 

9.00 

10.00 

1.60 

60.00 


$1,148,161.00 

8,400,380.00 

182,847.00 

87,713.20 

861,250.00 

119.799.00 

62.766.00 

46.028.00 

18.980.800.00 

1.641,260.00 

286.463.00 

100,600.00 

18,511.60 

8.067,820.00 


29,882,867.70 


81. 466. 216. 66 

2.980.460.66 

169.07X56 

89,207.87 

706.600.00 

106.432.06 

54.458.75 

74.860.75 

14,884,600.09 

1.293,800.60 

362.035.00 

146.740.00 

28,497.00 

7.646,820.00 


29.958,787.02 


The  following  table  gives  the  principal  linee  of  Bteamers  noing  theee  canals  during 
the  season  of  1896: 

Lake  Michigan  and  Lake  Superior  Transportation  Co.,  Chicago,  111 5 

The  Erie  and  Western  Transportation  Co.  (Anchor  Line),  Buffalo,  N.  Y 17 

The  Western  Transit  Co.,  Buffalo,  N.Y 12 

The  Union  Transit  Co.,  Buffalo,  N.  Y 7 

The  Jenks  Shipbuilding  Co.,  Port  Hnron,  Mich 8 

The  Mills  Transportation  Co.,  Marysville,  Mich 9 

The  Pawnee  Boat  Co.,  Port  Hnron,Mich 4 

In  18d7  there  haye  been  a  few  changee,  and  the  following  table  shows  the  princi- 
pal lines: 

Lake  Michigan  and  Lake  Superior  Transportation  Co.,  Chicago,  HI 5 

The  Erie  and  Western  Transportation  Co.  (Anchor  Line),  Buffalo,  N.  Y 17 

The  Western  Transit  Co.,  Buffalo.  N.Y .• 12 

Tlie  Union  Transit  Co.,  Buffalo,  N.  Y 7 

The  Jenks  Shipbuilding  Co.,  Port  Huron,  Mich 3 

The  Whitney  Transportation  Co^  Detroit,  Mich 8 

The  Vulcan  Transportation  Co.,  Detroit,  Mich '. 4 

The  Hope  Transportation  Co.,  Detroit,  Mich 3 

The  above  list  only  gives  some  of  the  principal  regular  transportation  lines  using 
these  canals.  The  vessels  of  many  individual  and  other  lines  and  many  large  steel 
steamers  and  barges  are  now  using  these  canals  frequently,  and  also  steam  barges 
with  two  or  three  vessels  in  tow  quite  regulaily.  There  is  the  usual  local  business 
of  tugs  towing  vessels,  rafts,  and  loaded  scows. 
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Itemized  efatement  of  expeneee  made  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation  {in definite) f  act  of  July  6,  2884,  applied  to  Portage  Leike 
and  Lake  Superior  canals  during  fiscal  year  1897. 


Date. 


Dec. 


18M. 

July  31 
81 
31 

▲ng.  10 
31 
81 
31 

6ept.B0 
80 
30 

Oct  26 
31 
31 
81 

Kov.    2 

18 
30 
30 
1 
12 
31 
31 
31 
1897. 

Jftn.  10 
31 
81 
31 

Ftob.  a 
27 
28 
28 
28 

Mar.  31 

ai 

81 

Apr.  30 

30 

30 

May    4 

14 

31 

31 

31 

^nne    2 

4 

le 
le 

80 
80 
80 
80 

w 


No.  of 

voucher. 


80 
87 
88 
7 
27 
28 
29 
44 
46 
61 
(pt.)40 
64 
65 
60 
19 

S3 
38 
40 
1 
14 
81 
82 
84 


27 
28 

8 
21 
29 
80 
31 
40 
41 
42 
40 
41 
42 

0 
80 
41 
44 
48 

6 
13 
(pt.)  34 
33 
60 
00 
60 
68 
67 


Kame. 


Joseph  Slook ^ 

J.  H.  Rice 

Payroll 

Mi^j.  C.B.  Sears,  C.  of  E 

J.H.Kice 

Joseph  Slock 

Pavroll 

J.  H.  Rice 

Joseph  Slock 

Payroll 

Duluth  Paper  Co 

J.H.Rice 

Joseph  Slock 

PayroU 

Carlton  Hardware  Co.,  F.  S.  Carlton,  president  and 
treasurer. 

Dnluth  Paper  Co.  (pt.) 

J.H.Rioe.TT: 

Joseph  Slock 

PayroU 

Andrews.  Graham 

Joseph  Slock 

J.H.Rice 

PayroU 


La  Vaqne  Paint  and  WaU  Paper  Co.. 

J.H.Rice 

Joseph  Slock 

PayroU .* 

PanlMondor 

MAi.  C.B.  Sears 

J.H.Rice 

Jose  ph  Slock 

PayroU 

.....do.i 

J.H.Rice 

Joseph  Slock , 

Payroll 

Joseph  Slock 

J.H.Rioe.... 

Sam  S.  Robinson , 

Charles  S.  Barker 

PayroU 

Joseph  Slock 

J.H.Rice 

Sam  S.  Robinson 

Charles  S.  Barker 

Harvey  C.  Beeson 

Charles  8.  Barker 

Payroll , 

Sam  S.  Robinson 

Joseph  Slock 

J.H.Rice 

James  R.  Dee 


Designation. 


Storage  — 

Rent 

Senrioea... 
Mileage.... 

R^nt 

Storage 

Seryioes... 

Rent 

Storage.... 
Services... 
Stationery . 

Rent 

Storage'.... 
Services . . . 
Hardware  . 

Stationery. 

Rent 

Storage.... 
Services ... 

Maps 

Storage 

Kent 

Services ... 


Plate  glass. 

Rent 

Storage..... 
Senrioea.... 

....do 

Mileage 

Rent 

Storage..... 
Services.... 

....do 

Rent 

Storage..... 
Services.... 

Storage 

Rent 

Tug  hire.... 
Dredging.. 
Services .... 
Storage...., 

Kent 

Tag  hire.... 
Dredging... 
Directory... 
Dredging . . 
Services.... 
Tnghira.... 
Storage..... 

Rent 

Telephone .. 


Amoottta. 


$2.00 

19.00 

844.17 

88.84 

19.00 

2.00 

802.09 

19.00 

2.00 

287.  Op 

(pt.)  14.  U 

19.00 

2.00 

287.00 

87.30 

t,m 

10.00 
2.00 
870.  M 
16.60 
2.00 
It.  00 
257.00 

6.86 

18.00 

2.  OP 

127.00 

80.00 

80.84 

19.00 

2.00 

157.00 

157.00 

».00 

ZOO 

178.00 

2.00 

19.00 

10.60 

802.  U 

826.00 

2.00 

10.00 

90.00 

8,800.W 

6.00 

on.n 

136.00 

120.00 

2.00 

10.JDP 

18.00 


8.800.00 


GG7. 

IMPROTEMENT  OF  HARBOR  AT  MARQUETTE,  MICHIGAN. 

Originally  this  harbor  was  entirely  unprotected  from  northeast 
storms. 

Projects  were  adopted  in  1868  and  1888  for  the  erection  of  a  break- 
water composed  of  timber  cribs  ballasted  with  rock,  and  extending  from 
the  shore  into  the  bay,  a  distance  of  3,000  feet.  This  breakwater  was 
completed,  practically  as  proposed,  in  1894,  at  a  total  cost  of  $469,732.44, 
including  repairs. 

Owing  to  the  general  decay  of  a  large  portion  of  the  original  snper- 
structare,  and  the  certainty  that  the  whole  of  it  woald  have  to  be 
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renewed  every  twenty  or  twenty-five  years,  a  project  for  a  concrete 
Buperstracture  for  the  whole  breakwater  was  approved  February  27, 
1890.    This  project  was  estimated  to  cost  $232,930.71. 

Work  on  this  was  begun  in  the  spring  of  1895,  and  860  linear  feet  of 
it  completed  by  the  close  of  navigation  in  1896.  Of  this,  390  linear  feet 
was  built  during  the  fiscal  year,  1896-97.  (For  detailed  description  ol 
this  work,  with  drawings,  cost,  photographic  views,  etc.,  see  tlie  last 
Annual  Report,  pp.  2305-2385.) 

The  experience  gained  in  building  the  above  demonstrated  the  ^reat 
difficulty  of  putting  in,  at  and  below  the  water  surface  on  the  lak:e  side, 
the  footing  at  the  toe  of  the  lower  slope,  owing  to  the  irregularity  of 
the  cribs,  and  the  almost  constant  wash  from  the  surge  of  the  sea.  Jt 
was  determined  to  change  the  construction  of  this  part  by  using  l>lock8 
of  concrete  instead  of  monolithic  concrete  in  situ. 

As  it  was  necessary  that  these  blocks  should  have  sufficient  hardness 
to  stand  handling,  and  as  a  delay  in  tiieir  construction  until  -wsLvm 
weather  would  postpone  the  main  work,  designed  to  rest  on  their  inner 
edges  to  very  late  in  the  working  season,  at  best  very  short,  it  was 
arranged  to  build  these  blocks  under  cover  to  avoid  freezing  during'  the 
winter.  This  was  successfully  accomplished  at  small  cost,  considering 
the  excellent  results  obtained,  and  by  spring  we  had  forty  blocks  with 
hard,  smooth  faces  and  sharp  edges,  and  which,  when  struck  with  a 
hammer,  gave  a  clear,  sonorous  ring,  showing  great  homogeneity. 

As  soon  as  the  weatner  would  permit,  preparations  were  made  to  baild 
140  linear  feet  of  the  main  work,  this  being  all  the  funds  on  hand  would 
justify.  Up  to  June  30,  1897,  140  feet  of  the  old  superstructure  had 
been  cut  away  and  leveled  to  1  foot  below  low- water  datum,  28  foot  blocks 
had  been  successfully  laid,  the  foundation  course  had  been  completed, 
and  work  on  the  monolithic  blocks  begun. 

For  the  details  of  the  work,  for  the  analytical  cost  of  construction, 
and  for  the  results  of  two  years  of  cement  testing  attention  is  invited 
to  the  very  instructive  and  complete  report  presented  herewith  by  Mr. 
Clarence  Coleman,  assistant  engineer,  together  with  the  accompanying 
drawings,  tables,  and  photographs,  the  publication  of  which  is  strongly 
recommended  as  of  professional  interest. 

Mr.  Coleman  has  continued  his  successful  management  of  the  work, 
and  is  to  be  commended  for  the  zeal,  ingenuity,  and  ability  which  have 
marked  his  administration  as  local  engineer. 

The  amount  expended  on  this  harbor  up  to  June  30,  1896,  was 
$503,316.96.  The  results  have  been  the  complete  protection  of  the  ore, 
coal,  lumber,  and  commercial  docks  from  storms. 

The  results  due  to  the  expenditure  during  the  fiscal  year  ending  June 
30, 1897,  have  been  to  make  permanent  390  feet  more  of  the  breakwater 
which  affords  this  protection,  thus  dispensing  with  renewals  every 
twenty  years. 

Owing  to  the  shortness  of  the  working  season  during  which  concrete 
can  be  laid  safely — only  five  months — ^it  is  very  desirable  to  have  an 
appropriation  large  enough  to  keep  up  work  with  a  full  force  throughout 
at  least  two  working  seasons. 

The  work  has  been  carried  on  by  hired  labor,  the  material  having 
been  purchased  by  contract  after  due  advertisement.  The  growth  of 
the  commerce  of  this  port  was  steady  and  quite  marked  up  to  1892,  when, 
owing  to  the  general  business  depression,  it  showed  a  decline.  It  is 
now  increasing,  however. 

During  the  fiscal  year  ending  June  30, 1872,  there  were  780  arrivals 
and  clearances  of  vessels,  with  a  registered  tonnage  of  370,000  tons. 
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In  1896  there  were  2,064  arrivals  and  clearances,  with  a  registered  ton- 
nage of  1,58(),184  tons.  In  twenty  years  the  commerce  of  the  port  has 
amounted  to  at  least  $73,000,000. 

Money  statement. 

Jnly  1, 1896,  balance  unexpended $30,240.80 

jQDe  SO,  1897,  amoant  expended  during  fiscal  year 22, 045. 45 

July  1,  1897,  balance  unexpended 8,195.35 

July  1,  1897,  outetanding  liabilities 1,147.98 

July  1,  1897,  balance  available 7,047.37 

{Amount  (estimated)  required  for  completion  of  existing  project 198, 936. 71 
Amountthatcan  be  profitably  expended  infiscal  yearendini^  JuneSO,  1899  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Abstract  of  appropriaiion$  far  improving  harbor  at  Marquette,  Mieh, 


By  act  of  Congress — 

Approved  March  2,  1867  (al- 
lotment)   $85,000 

Approved  April  10, 1869  (al- 
lotment)    26,730 

Approved  July  11, 1870 25, 000 

Approved  March  3, 1871 60, 000 

Approved  June  10, 1872 50, 000 

Approved  March  3, 1873 15, 000 

Approved  June  23, 1874 15, 000 

Approved  March  3, 1875 15, 000 

Approved  June  18, 1878 2, 000 

Approv^ed  August  14, 1878. ..  2, 000 


By  act  of  Congress — 

Approved  March  3, 1879 $1 ,  500 

Approved  June  14, 1880 1, 000 

Passed  August  2, 1882 16, 000 

Approved  July  5, 1884 5, 000 

Approved  August  5, 1886 10, 000 

Of  August  11, 1888 25,000 

Approved  September  19, 1890  40, 000 

Approved  July  13, 1892 80, 000 

Passed  August  7, 1894 30, 000 

Passed  June  3, 1896 29, 000 


Total 533,230 


Name  of  harbor,  Marquettee  Harbor,  Michigan. 
Mich.    Nearest  light-house,  Marquette,  Mioh. 


CoUection  district,  Marquette, 


COMMERCIAL  STATISTICS,  MARQUETTE,  MitH. 


Year. 


1893 

1804  (BteaiD,  660;  sail,  256) 

1895  (steam,  543;  sail,  254) 

1896  (steam,  692;  sail.  340) 


ArriTals, 


661 

916 

797 

1,082 


Clearanoes. 


661 

916 

797 

1,032 


Tonnagn. 


694,900 

900.306 

916.800 

1,586,184 


Principal  articles  of  export  and  import. 


Exports. 


Iron  ore , 

Pig  iron , 

Lumber , 

General  merchandise 

Total 


Tons. 


1,566,227 
8.280 
68,460 
8,600 


1,645,467 


Imports. 


Coal 

182,000 

1,353 

1,000 

1,619 

632 

on 

Brick 

General  merchandise 

Flour 

Total 

186.594 

Tons. 
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Vessel  tonnage. 


Year. 

Tonnage. 

tonnage. 

igoe 

1,586,184 
015,800 

1,587 

ists r-   - 

1,400 

InCTfUMO  .......'-.. 

670,384 

187 

C<nHparative  etateanmt  of  reoeipU  and  ehipwunU  for  two  years. 


Year. 

Tona. 

Year. 

Tona. 

Ig96 

1.832.061 

1806 

1.820,050 

j 

Arrivals  and  clearances  of  vessels  for  five  years. 


Year. 

Axriv. 
aU. 

Clear, 
anoes. 

Tonnage. 

Year. 

Arriv. 
ala. 

Clear- 
ances. 

Tonnage. 

1892 

782 
661 
916 

788 
661 
916 

1,474,002 
594,900 
900.306 

1895 

797 
1,032 

797 
1.032 

015,800 
1,58(^,184 

1893    

1896 

1B94 

BEPORT  OF  MR.  OLARENCB  COLBMAN,  ASSISTANT  ENOINEBE. 

United  States  Engineer  Office, 

Marquette.  Mick.,  June  20, 18S7. 

Major:  I  have  the  honor  to  sabmtt  herewith  the  following  report  of  operations  in 
conueotioR  with  the  constructioi^  of  the  concrete  superstracture  to  the  United  States 
breakwater  at  Marquette,  Mich.,  from  the  Ist  of  December,  1895,  to  the  30th  of 
November,  1896,  inclusive  dates,  and  also  a  supplemental  report  showine  the  methods 
adopted  and  the  cost  of  making  certain  monolithic  concrete  foot  blocks  during  the 
winter  of  1896-97,  which  are  now  being  used  in  the  subaqueous  foundation  under 
the  standard  monoliths  on  the  lake  front  of  the  breakwater. 

The  work  of  construction  was  commenced  in  the  latter  part  of  May,  1896,  with  a 
small  force,  assembling  the  plant  and  making  repairs  to  concrete  which  was  dam- 
aged by  wreckage  during  the  heavy  storm  of  September  29, 1895,  before  the  concrete 
had  thoroughly  set. 

While  the  amount  of  material  used  in  repair  was  small,  the  work  was  necessarily 
of  a  tentative  character,  special  shield  and  forms  being  required  to  render  it  eflfective 
and  permanent.. 

The  cost  of  oonstruction  of  all  the  special  devices  for  accomplishing  this  work  is 
included  in  the  labor  column.  Table  1,  Sheet  D. 

Stone  screenings,  obtained  by  screening  the  broken  stone,  were  used  in  making 
these  repairs,  as  well  as  for  the  e^allery  floor,  and  to  some  extent  in  finishing  the 
banquet  and  parapet  of  the  monolithic  superstructure. 

These  screenings  are  charged  in  Table  1,  Sheet  D,  at  the  cost  of  the  same  volume 
of  sand  required  to  fill  the  voids  in  the  stone  occasioned  by  their  removal. 

RBMOYINO  THE  OLD  SUPERSTRUCTURE. 

Removal  of  the  timber  superstructure  was  commenced  June  9, 1896,  and  the  same 
methods  used  as  during  thp  season  of  1895.  The  cost  was  somewhat  increased  as  the 
shore  end  of  the  breakwater  was  approached,  on  account  of  being  inaccessible  to 
the  floating  derrick.  A  total  volume  of  timber  and  stone  amounting  to  2,249  cubic 
yards  was  removed,  at  a  cost  of  $0,449  per  cubic  yard,  or  337.4  linear  feet  of  super- 
structure, at  $2.99  i»er  linear  foot. 

It  must  be  borne  in  mind  that  not  less  than  one-tenth  of  this  material  was  taken 
from  below  the  water  level,  the  maximum  depth  being  1  foot  below  the  low-water 
datum.  The  main  volume  of  the  heavy  stone  removed  was  loaded  on  scows  and  used 
in  riprapping  the  cribs  on  the  harbor  side  of  the  breakwater.  A  volume  of  214.27 
cubic  yards  of  this  rubblestone,  measured  in  its  solidity,  was  used  in  the  interior  of 
the  concrete  monoliths.  The  timber  from  the  old  superstructure  was  rafted  and 
afterwards  piled  on  shore  and  used  for  fuel  and  a  variety  of  purposes  in  construction. 
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SUBAQtTBOUB  OOMUUBTM. 

The  plan  for  putting  in  the  tnbaqneoiis  concrete fonndation  for  the  monolithfl  wa^, 
with  yonr  approval,  modified  ^m  that  naed  in  1895,  as  it  was  belieYcd  that  a  large 
amoant  of  the  most  costly  oonozete  could  be  saved  by  using  concrete  in  bags,  placed 
as  shown  on  Sheet  £,  accompanying  this  report.  The  economic  features  of  this 
method  of  construction  consist  in  the  reduction  of  the  volume  of  concrete  by  leav- 
ing the  center  of  the  floor  of  rubbXestone,  upon  which  the  concrete  rests,  higher  than 
the  sides,  and  the  protection  of  the  concrete,  before  the  setting  of  the  cement,  from 
the  action  of  waves  and  currents  by  the  interposition  of  the  burlap  bags. 

It  is  estimated  that  for  the  remainder  of  the  work  a  volume  of  concrete  amount- 
ing to  1,695  cubic  yards  can  be  dispensed  with  by  this  method,  and  the  cost  of 
removing  an  equal  volume  of  rubblestone  eliminated ;  assuming  the  cost  of  the  con- 
crete at  is  per  cubic  yard,  and  cost  of  removing  rabblestone  under  water  at  $0.50  per 
cubic  yard,  would  represent  a  saving  of  $11, 017.50  for  the  balance  of  the  work. 

The  bags  used  in  this  construction  were  of  8-oance  burlap,  and  they  were  made  6 
Uet  in  length  and  80  inches  in  circumference.  As  filled  with  concrete,  they  weighed 
about  2,000  pounds  each.  Thev  were  filled  at  the  mixing  platform,  while  lying  in 
nosition  on  a  specially-designed  skip  constructed  to  hold  one  bag.  As  the  bags  were 
nlled  they  were  swung  onto  the  cars  by  means  of  a  gallows  ftame  and  tackle.  The 
car  when  loaded  was  run  out  to  the  work,  where  the  skips  were  handled  with  the 
floating  derrick,  and  after  resting  on  the  bottom  the  skips  were  tripped  in  such  a 
manner  as  to  place  the  bags  in  the  required  position  with  a  minimum  disturbance  of 
their  contents.  Sheet  £  shows  the  position  of  these  bi^  when  placed.  Another 
decided  advantage  in  the  bag  construction  was  the  facility  with  wnich  the  founda- 
tion could  be  buut  out  on,  and  flush  with  the  face  of  the  crib  wall  timbers  on  both 
harbor  and  lake  sides.  It  is  believed  that  this  method  of  construction  possesses 
superior  advantages  for  both  economic  and  constructive  reasons,  the  increased  cost 
of  handling  the  concrete  being  more  than  compensated  by  the  economy  in  concrete 
and  handling  the  rubblestone  and  the  advantages  in  construction  already  mentioned. 

The  details  of  the  cost  of  the  aubaqueons  Portland  cement  concrete  foundation 
are  as  follows : 

453  barrels  Portland  cement,  at  $2.fi37 $1,190.03 

375  cubic  yards  broken  stone,  at  $1.619 607.18 

180  cubic  yards  sand,  at  $0.392 70.56 

Twine  and  needles 6.36 

3,220  yards 8-onnce  burlaps,  at  $0.06804... 106.89 

Total  cost  of  material 1,980.47 

Co9tofmM»g,  filling  hagt,  and  loading  oar$. 

Superintendence $12.66 

Master  laborer,  108  hours,  at  $0. 21875 23.42 

Laborers,  1,750  hours,  at  $0.175 806.25 

Total  cost  of  mixing,  etc 842.28 

Trantportaiian. 

Superintendence ^»         $5.25 

Laborers,  306 hours,  at$0.175 63.55 

Total  cost  of  tran^ortation 58.80 

DeponHng  in  pUtee. 

Superintendence $18.25 

Steam  engineer,  108  hours,  at  $0.25 27.00 

Master  laborer,  108  hours,  at$0.21875 23.42 

Laborers,  510 hours,  at  $0.175 89.25 

Total  costof  depositing 152.92 

From  the  foregoing  we  have,  as  cost  per  cubic  yard  of  concrete  in  place— 

Formaterials  ($1,980.47-1-375) $5.2812 

Formixing  and  filling  bags  ($342.22-^-875) 0.9125 

For  transportation  «B8.8lH-375) 0.1568 

For  depositing  ($152.92-r375) 0.4077 

Total  cost  per  cubic  yard  of  concrete  in  place 6.7582 

Or  $1.4770  as  the  cost  of  labor  and  superintendence  per  cubic  yard  and  $5.2812  aa 
the  cost  of  materials  per  cubic  yard.  The  concrete  in  bags  wasof  the  same  propor- 
tions of  stone,  sand,  and  cement  as  the  concrete  need  in  the  sabaqueo«s  work  during 
the  season  of  1895.    (See  Report  of  the  Chief  of  Engineers,  1^,  Appendix  H  H, 
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A  very  interesting  and  satisfactory  demonstration  of  the  efficiency  of  this  cha 
acter  of  work  was  offered  in  the  month  of  May,  1896,  when  the  small  sacks  of  concrete 
with  which  the  exposed  surface  of  one  of  the  crihs  had  been  temporarily  covered 
for  protection  during  the  winter  months  were  removed. 

The  matrix  of  the  stone  in  these  sacks  was  composed  of  a  mixture  of  1  of  Por^ 
land  cement  to  4  of  sand  by  weight,  and  the  sacKs  were  placed  on  the  rabble- 
stone  of  the  crib,  which  had  been  cut  down  to  1  foot  below  the  low- water  datum,  to 
prevent  the  washing  out  of  the  stone  by  the  winter  storms.  Only  one  layer  of  these 
sacks,  laid  slightly  overlapping  from  the  lake  side  of  the  crib,  was  used.  The  saeka 
were  so  lightly  filled  that  when  laid  as  described  the  average  thickness  of  the 
concrete  covering  was  not  more  than  6  inches.  The  crib  was  storm-swept  many 
times  without  displacing  a  single  sack,  and  when  they  were  removed  in  the  followiii|«^ 
spring  to  facilitate  the  work  they  came  away,  when  pulled  up  with  the  floating^ 
derrick,  a  dozen  or  more  at  a  time,  so  firmly  were  they  cemented  together,  and  in 
many  cases  large  mbblestones  were  lifted  up  along  with  them,  because  of  the  adhe- 
sion of  the  cement  to  their  surfaces. 

It  was  determined  before  the  commencement  of  the  working  season,  with  your 
approval,  to  abandon  the  plan  pursued  in  1895  of  mixing  the  concrete  on  scows  alon|r- 
side  the  work,  and  thus  eliminate  the  cost  of  transporting  the  materials  for  each  day's 
work  on  cars  to  the  scows.  To  this  end  a  mixing  platiorm  was  constructed  imme- 
diately adjacent  to  the  stone  and  sand  bins  and  convenient  to  the  cement  ware- 
house. The  supply  of  materials  to  the  mixera  was  readily  kept  up  by  three  laborers. 
The  mixing  platform  was  constructed  at  the  same  elevation  as  the  floors  of  the  stone 
and  sand  bms^  so  that  the  measuring  carts  could  be  loaded  in  the  bins  and  run  directly 
onto  the  mixing  floor,  and  the  railroad  track  for  transporting  the  concrete  out  to 
the  work  was  built  with  a  level  grade  of  such  elevation  that  the  cars  passed  under 
the  platform,  receiving  their  loads  through  a  slot  in  the  platform. 

These  cars,  carrying  a  cubic  yard  of  concrete,  were  readily  propelled  by  two  men 
out  to  the  work,  the  same  men  assisting  in  the  work  of  loading  and  unloading.  For 
the  length  of  the  haul,  which  did  not  exceed  600  feet,  this  method  was  very  economiciJ. 
The  loading  of  the  cars  at  the  mixing  platform  for  all  of  the  concrete,  except  that 
in  bags,  generally  required  three-fourths  of  a  minute  to  the  cubic  yard. 

The  plan  of  mixing  and  the  proportion  of  sand,  stone,  and  cement  used  were 
exactly  as  described  for  the  preceding  season.  (Report  of  the  Chief  of  Engineers, 
U.  S.  A.,  for  1896,  Appendix  H  H,  p.  2372.) 

The  experience  and  observation  for  two  seasons  with  concrete  made  under  the 
formulae  given  in  that  report  do  not  suggest  any  innovations  on  the  methods  used. 

CONSTRUCTION  OF  THE  IfONOUTHIO  BLOCKS. 

During  the  season  of  1896  it  was  considered  expedient  to  still  fhrther  reduce  the 
cross  section  of  the  monoliths  as  the  shore  was  approached,  and,  acting  under  your 
instructions,  this  was  accordingly  done  from  Block  Ko.  74  to  86,  inclusive,  as  shown 
on  Sheets  A  and  £.  The  concrete,  being  mixed  and  transported  on  cars  as  before 
described,  was  shoveled  into  the  forms,  where  it  was  thoroughly  compacted  with 
the  36-pound  iron  rammers.  It  is  believed  that  shoveling  the  concrete  in  place 
possesses  a  very  decided  advantage  over  dumping  it  in  quantity,  as  by  the  former 
method  the  danger  of  forming  alternate  stratifications  of  the  coarse  and  fine  material 
is  effectually  prevented.  Plate  No.  45,  accompanying  this  report,  shows  the  arrange- 
ment of  trestles,  tracks,  etc.,  with  car  in  position  for  delivering  concrete  into  an 
intermediate  form. 

The  block  in  foreground,  showing  gallery,  is  an  isolated  block,  and  the  next  block 
in  perspective  is  an  intermediate,  which  had  just  been  filled. 

The  materials  used  in  construction  of  the  concrete  superstructure  in  1896  were 
partly  from  the  stock  carried  over  from  .1895  and  partly  from  stock  purchased  in 
1896.  The  prices  paid  being  different,  an  average  price  for  all  the  materials  used 
in  1896  obtains. 

The  following  statement  shows  the  cost  of  items  in  detail  for  the  monolithic 
blocks,  including  materials,  labor,  and  superintendence.  The  cost  of  handling  the 
rubblestone  is  included  in  the  cost  of  the  item  of  labor  for  depositing : 

1,780  barrels  natural  cement,  at  $1.068 $1,901.04 

963.5  cubic  yards  broken  stone,  at  $1.619 1,559.91 

53.5  cubic  yards  stone  screenings,  at  $0.392 20.97 

485.613  cubic  yards  sand,  at  $0.302 190.36 

214.27  cubic  yards  rubblestone  (cost  of  handling). 

1,125  pounds  tarred  paper,  at  $0.0107 12.07 

4,075  pounds  iron,  at  $0.015 61.12 

76  linear  feet  i-inch  gas  pij^e,  at  $0.035 2.06 

6  linear  feet  6-inoh  gas  pipe,  at  $0.25 1.60 

2  dozen  papers  li-onnoe  tacks,  at  $0.40 .80 

8,750.43 
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The  oubioal  Yolmne  of  the  monolithic  blocks  oonstracted  in  1896  is  1,231 .528  cubic 
yards.    Then  the  cost  of  materials  per  cubic  yard  equals  $3,750.43-1-1,231.528 = $3,045. 

The  cost  of  labor  and  superintendence  for  mixing  and  depositing  the  concrete  in 
the  monoliths  was  as  folio  irs: 

Miximg, 

Superintendence l $18.20 

Master  laborer,  254  hours,  at  $0.21875 55.56 

Laborers,  4,470 hours,  at$0.175 782.42 


856.18 
Transporting  and  depoHting, 

Superintendence $34.98 

Overseer,  35  days,  at  $2.33i 81.67 

Laborers,  1,949  hours,  at  $0.175 342.07 


458.72 

From  the  above  we  have  as  the  cost  per  cubic  yard — 

For  mixing  ($856.18-r  1,231.528) $0.695298 

For  depositing  ($548.72-r-l,231.628) 372480 

Total  cost  labor  and  superintendence  per  cubic  yard 1. 067778 

Total  cost  of  material  per  cubic  yard 3.045 

Cost  of  labor,  superintendence,  and  material 4. 113 

The  cost  of  other  items  of  labor  and  materials  auxiliary  to  all  of  the  concrete  work 
is  shown  on  sheet  D,  Table  No.  2. 

While  these  items  are  charged  to  concrete  put  in  place  in  1896,  it  is  readily  seen 
that  the  exact  relation  of  many  of  these  items  to  the  cost  of  concrete  in  any  single 
season  of  the  work  can  not  be  correctly  determined,  as  the  expenditure  frequently 
has  reference  to  work  contemplated  in  the  future  and  can  only  be  properly  aistrib- 
iitcd  when  the  oonstruotion  of  the  entire  superstructure  has  been  completed. 

Table  No.  5,  sheet  D,  shows  the  total  amount  charged  to  concrete  from  December  1, 
1895,  to  November  30, 1896,  both  dates  inclusive,  as  $15,175.12,  and  Table  No.  1,  sheet 
D,  hIiows  the  total  number  of  cubic  yards  of  concrete  put  in  place  for  the  same  period 
to  be  $1,797,668.  Hence  for  the  cost  per  cubic  yard  of  all  the  concrete  in  1896  we 
would  have  15,175.12 -f- 1,797.668 =$8,441,  or  for  the  cost  per  linear  foot  of  the  super- 
structure built  in  1896  we  would  have  $15, 175. 12 -r  390 =$38,910. 

The  increase  in  cost  of  the  principal  items  for  1896  over  1895  may  be  stated  as  fol- 
lows^ 

Percentage  of  increase  in  cost  of—  P«r  o«nt. 

Labor,  1896 12.00 

Portland  cement,  1896 19.41 

Natural  cement,  1896 2.69 

Broken  stone^  1896 2.46 

The  only  change  suggested  bv  experience  in  molding  the  monoliths  is  the  lining  of 
the  slope  pieces  of  the  forms  with  No.  8  sheet  steel.  This  modification  having  been 
approved  by  you,  will  be  used  during  the  present  season.  It  is  believed  that  the  steel 
lining  will  enable  the  molders  to  perform  their  work  very  perfectly  and  produce  very 
BD)ooth  surfaces  on  the  slope  of  the  blocks  by  preventing  sharp,  angnlar  pieces  of 
stone  from  penetrating  the  surfaces  of  the  molds,  and  thus  interfering  with  and 
increasing  the  labor  or  compacting  the  concrete.  The  use  of  the  lining  shonld  also 
very  greatly  increase  the  life  of  the  forms.  A  new  concrete  form  for  molding  the 
standard  monoliths  has  been  built,  which  will  very  greatly  facilitate  the  work  of 
construction. 

.  The  details  of  construction  and  manipulation  of  the  concrete  forms  having  been 
Mly  described,  as  well  as  the  manner  in  which  the  blocks  are  molded  (see  Report  of 
the  Chief  of  Engineers,  U.  S.  A.,  for  1896,  part  4,  p.  2374),  any  Airther  description 
would  be  superfluous. 

The  work  of  molding  the  monoliths  was  commenced  on  July  10  with  block  No.  48, 
and  was  completed  on  September  16  with  block  No.  86,  which  reaches  the  point  at 
which  the  monolithic  finish  for  the  shore  end,  as  shown  on  sheet  B,  will  be  located. 
It  was  not  deemed  desiiable  to  construct  this  approach  to  the  breakwater  and  entrance 
into  the  closed  gallery  until  the  completion  of  the  oonorete  superstructure,  as  the 

Digitized  by  LaOOQ IC 


2622      BEPOBT   OF  THE  CHIEF  OF   BlffeiKEEBSy  U.  8.  ABHT. 

eleTftMon  of  the  aporoAch  wmild  -pttrre  »  hlndnmoe  to  the  taausportMan  of  mAte- 
r^ls  oat  to  the  T^ork. 

A  »!•»  ihowinif  all  of  the  details  of  the  propoeod  fliUBh  at  the  north  or  dione  end. 
is  suDfliitted  herewith,  marked  Sheet  B.  and  also  drawnwe  of  the  proposed  ftolBh  to 
the  concrete snpentrncture  on  the  sonth  or  water  end,  where  the  present  light-lioiiae 
is  located.  This  is  desi&^ed  and  proportioned  to  conform  to  the  present  light>lioaae 
straotnre,  all  of  which  has  been  done  under  your  direction  and  with  your  approiraL 

The  foundation  and  widening  of  the  rock  embankment  at  the  outer  end  "to  gi^re 
the  necessary  width  for  another  crib  on  tiie  harbor  side  was  commenced  last  Ootober, 
and  will  probably  be  brought  up  to  the  proper  grade  during  the  present  soaaon, 
thus  giving  time  for  settlement  before  it  is  loaded  with  the  concrete  snperstractore. 
The  stone  used  in  the  base  of  this  embankment  was  taken  from  the  lake  side  of  the  oon- 
Crete  work,  much  of  it  being  below  the  water  level  of  the  lake.  There  is  still  a  Itkrg^ 
amount  of  stone  in  the  same  locality  which  might  be  removed  in  very  favorable  weatlier 
at  a  small  cost. 

The  meteorological  conditions  prevailing  during  the  season  of  1886  were  an£»iror- 
able  to  this  class  of  work     The  change  in  the  lake  level  during  the  season  was  from 
low- water  datum  +  0.18  feet  in  March,  1896,  to  low- water  datum  +  1.36  feet   in 
Au^ist;  but  the  diurnal  variations  were  of  great  frequency  and  very  extreme   in 
their  character  during  the  prosecution  of  the  concrete  work.    The  prevalence  o£ 
easterly  winds  caused  much  rough  water  and  consequent  delays.    No  storms  of  yr^ry 
marked  violence  occurred  until  the  30th  of  October,  when  a  severe  northeast  storm 
prevailed,  which  caused  an  undertow  of  such  intensity  in  the  harbor  as  to  greatly 
endanger  craft  of  every  description  lying  in  at  the  time.    Vessels  at  the  docks  -were 
oompeUed  to  cast  off  and  go  to  anchor,  and  in  some  cases  dragged  their  anchors,  and. 
were  onlv  prevented  from  going  on  the  beach  by  the  prompt  assistance  of  the  harbor 
tugs.    The  three  scows  used  on  this  work  broke  f^om  tlieir  fastenings  and  were  all 
water-logged  by  the  storm.    As  two  of  these  scows  carried  valuable  engines,  etc., 
and  the  season  being  at  hand  when  great  damage  mif ht  have  been  inflicted  by 
freezing  temperatures,  it  was  necessary  to  act  promptly  in  raising  and  securing^ 
them.    Plates  Nos.  28, 32.  and  36,  accompanying  this  report,  were  obtained  during  the 
storm  of  October  30,  and  Plates  Nos.  31  and  34  were  taken  during  the  occurrence  of 
a  severe  storm  on  November  7.    They  are  illustrative  of  the  violence  of  the  waves 
on  the  exposed  front  of  the  breakwater. 

Daring  the  prevalence  of  similar  storms  I  have  known  cases  in  which  stones  weigh- 
ing as  much  as  500  pounds  were  brought  up  from  the  bottom  of  the  lake  by  wave 
action  out  of  water  with  »  normal  depth  of  not  less  than  10  feet  and  landed  on  the 
banquette  of  the  superstructure,  and  many  of  less  weight  are  frequently  carried 
entirely  over  the  parapet  of  the  superstructure  into  the  water  on  the  harbor  side. 
In  the  same  manner  it  is  noticed  that  during  the  winter  storms,  when  the  water  on 
the  harbor  side  is  covered  with  heavy  ice,  that  a  very  considerable  amount  of  sand 
and  gravel  is  carried  over  by  the  waves  and  deposited  on  the  ice  at  a  distance  of  from 
20  to  40  feet  away  from  the  harbor  face  of  the  concrete  work.  Continued  observa- 
tions as  to  the  effect  of  heavy  waves  striking  the  concrete  work  have  failed  to  detect 
any  vibration  as  the  result  of  such  impact.  These  observations  have  been  mainly 
made  during  the  ^eatest  storms  from  the  closed  gallerv,  selecting  those  noints  where 
the  waves  seemed  to  strike  with  the  greatest  force.  With  the  ear  placea  against  the 
gallery  wall  on  the  sea  side  a  very  minute  vibration  shonM  be  apparent,  xhe  ther- 
mal conditions  which  prevailed  during  the  winter  months  were  very  severe,  and 
storms  were  of  frequent  occurrence.    Ilate  No.  71  is  illustrative  of  a  very  low  tem- 

Seratnre  causing  vaporization  of  the  water  at  the  surface  of  the  lake.  It  was  taken 
uring  January,  18^,  with  temperature  at  — 16^  F. 

Plate  No.  59  was  obtained  during  a  very  heavy  storm  on  February  22, 1897,  when 
huge  masses  of  ice  were  being  carried  over  the  concrete  work  by^  the  waves. 

Plate  No.  55  shows  very  clearly  the  conditions  wliloh  prevailed  along  the  lake 
side  of  the  concrete  superstructure  on  Februar^r  23,  the  day  after  the  storm  just 
mentioned.  As  the  storm  subsides  the  ice  forms  in  immense  masses  on  the  concrete 
superstructure,  in  some  places  rising  to  a  height  of  10  feet  above  the  parapet  of  the 
superstructure  No.  55  was  taken  from  a  point  near  the  south  end  of  the  concrete 
work  looking  shoreward. 

Plate  No.  70  was  taken  from  a  point  on  the  frozen  surface  of  the  lake  immediately 
in  frx>nt  of  the  concrete  work  and  about  200  feet  distant  from  it,  and  illustrates  how 
the  entire  concrete  superstructure  is  enveloped  with  ice  as  the  winter  advances. 
That  portion  of  the  concrete  superstructure  which  was  built  in  1895  has  now  been 
exposed  to  the  storms  and  great  extremes  of  climatic  conditions  which  prevail  in  this 
latitude  for  two  years,  and  seems  fully  capable  of  resisting  their  influences.  Plate 
No.  39  shows  the  concrete  superstructure  as  completed  September  16,  1896^  from  the 
shore  end  looking  south.  Plate  No.  40  is  a  view  from  the  south  end  looking  north 
taken  same  date,  and  Plate  No.  41  is  a  view  along  the  lake  front  of  the  concrete 
superstructure  of  same  date. 
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TB6TINO  CEMXirr  AND  OTHEB  MATEBIALB. 

Cement  testing  has  been  confined  to  the  oementi  nsed  in  the  work,  and  may  be 
classified  as  follows:  Fineness,  time  of  setting,  constant  volnme,  specific  g^Tity, 
and  tensile  stienffth.  The  apparatus  used  in  testing  consisted  miunly  of  a  lyOOO- 
pound  Biehle  testing  machine,  Dri(]^uet  molds  of  standard  pattern  of  the  American 
Society  of  Civil  Engineers,  a  cast-iron  mizingbox  of  the  pattern  described  in  the 
Report  of  the  Chief  of  Engineers,  U.  S.  A.,  1^,  part  3,  page  2416,  weighing  scales 
gTfMluated  to  weigh  ^ht  of  1  gram,  a  set  of  counter  scales,  cubic  centimeter  jpaduated 
fflass,  two  tables  with  heavr  slate  slabs,  a  set  of  sieves  from  No.  10  to  No.  1(X^  i^-inoh 
wire  weighted  to  one-fourth  pound,  11^4-inch  wire  weighted  to  one  pound,  two  wooden 
tanks  with  briquet  frames,  oapaoitv  of  2,000  briquets,  each  made  after  the  pattern 
described  in  the  Report  of  the  Chief  of  Enrineers,  U.  8.  A.,  1898.  Vol.  2,  part  4, 
page  3009,  a  damp  closet,  hot- water  tank  with  lamp  for  heatine,  steel  dies  for  stamp- 
ing numbers  on  briquets,  trowelSjSample  cans,  maximum  and  minimum  thermome- 
ters, and  other  small  accessories.  The  laboratory  or  testing  room  was  constructed  in 
the  end  of  the  warehouse  between  the  office  and  a  rear  room  used  for  storing  cement 
samples  and  other  small  articles.  The  ceiling,  floor,  and  wallsof  thisroom  were  under- 
laid with  heavy  paper  in  addition  to  the  re^cular  matched  boards.  The  room  was 
heated  with  a  sheet-iron  stove  of  the  air-tight  pattern  during  the  cold  weather  and 
an  oil  stove  was  used  in  very  mild  weather. 

The  tanks  were  placed  in  brackets  up  near  the  ceiling;  so  as  to  be  well  out  of  the 
way  and  at  the  same  time  receive  the  oenefit  of  the  heated  air  in  the  upper  part  of 
the  room. 

Doors  from  the  cement-testing  room  give  access  to  the  rooms  on  each  side  and  the 
cement  wttrehouse. 

Plate  76,  accompanjring  this  report,  is  an  interior  view  of  the  laboratory,  and  shows 
some  of  the  apparatus  used  in  testing. 

The  temperature  of  this  room  was  maintained  at  from  60^  to  80°  F.  The  barrels 
of  cement,  as  received  at  the  warehouse,  were  numbered  and  piled;  a  sample,  taken 
from  every  number  exactly  divisible  by  ten,  was  put  into  a  tin  can,  numbered  to 
correspona  with  the  barrel  from  which  it  was  taken,  and  shelved  for  testing.  A 
sample  auger  was  used  of  sufficient  length  to  reach  the  center  of  each  barrel. 

For  the  regular  tests  prescribed  by  the  specifications,  3  pats  of  neat  cement  on 
glass  and  15  briquets  were  made  from  each  sample  of  Portland  cement,  and  3  pats 
on  glass  and  15  briquets  from  each  sample  of  natural  cement. 

The  pats  in  both  cases  were  tested  for  time  of  setting,  and  after  twenty-four  hours 
in  the  damp  closet  one  pat  was  subjected  to  immersion  in  water  at  212°  F.  for  eight 
hours,  another  was  immersed  in  water  at  temperature  of  60°  F.  for  one  month,  and 
a  third  was  kept  in  air  temperature  of  testing  room  for  one  month,  the  requirement 
being  that  these  pats  shoula  show  no  distortion  or  cracking  after  tiiese  tests. 

In  the  boiling  tests  the  pats  frequently  came  off  the  glass ;  but  this  is  a  severe  test, 
and  the  ebullition  of  the  water  acting  upon  the  glass  and  causing  it  to  vibrate  on 
the  bottom  of  the  tank  probably  caused  the  pats  to  separate  from  uie  glass. 

Samples  from  every  fiftieth  barrel  of  both  Portland  and  natural  cements  were 
tested  for  fineness  with  No.  50  and  No.  100  sieves.  For  the  tests  for  tensile  strength 
15  briquets  were  made  from  each  sample,  to  be  broken  in  sets  of  5  after  seven  days, 
twenty-eight  days,  and  six  months. 

Prior  to  December  1, 1896,  all  mixing  for  briquets  was  done  upon  a  slate  slab  with 
a  trowel,  and  subsequent  to  that  time  the  cast-iron  mixing  box  with  German  clod 
hoe  was  used.  The  time  required  for  mixing  and  molding  five  briquets  with  the 
trowel  on  the  slab  was  generally  fifteen  minutes,  four  minutes  bein^  required  for 
mixing  and  eleven  minutes  for  molding.  The  time  required  for  mixing  the  same 
number  with  box  and  hoe  was  two  minutes,  and  the  same  as  in  tiie  other  case  for 
molding.  I  am  satisfied  that  the  mixing  can  be  more  thoroughly  done  in  two  min- 
utes by  the  last-named  metho<l  than  in  four  minutes  by  the  first.  In  filling  the  molds 
they  were  placed  upon  the  slate  slab  and  filled  by  putting  in  a  smidl  amount  of 
mortar  at  one  time,  using  the  point  of  a  small  trowel  for  compacting  in  the  molds. 
Mortar  was  put  into  the  molds  four  times  in  filling,  the  last  addition  bringing  the 
surface  of  the  briquet  slightly  above  the  top  of  the  mold,  when  it  was  troweled  off 
perfectly  true  with  the  top  of  the  mold.  No  ramming  of  the  mortar  in  the  molds 
was  ever  resorted  to  in  compacting  the  mortar,  and  tne  briquets  received  all  the 
pressure  in  molding  from  the  upper  side.  Immeaiately  after  being  molded  they  were 
placed  in  the  damp  closet  for  twenty-four  hours,  after  which  time  they  were  immersed 
in  water  at  62°  F.,  where  they  were  kept  until  broken.  Table  1  A,  accompanying  this 
report,  shows  some  results  obtained  with  Sandusky  Portland  cement.  Medusa  brand. 
Tables  1  B  to  5  B,  inclusive,  show  results  of  tests  made  with  Lagerdorfer  Portland 
cement  and  Milwaukee  natural  cement.  Sheet  6  B  is  intended  to  show  a  oomparison 
of  the  same  barrels  of  cement  at  different  ages,  the  barrels  having  been  resampled 
after  being  carried  over  in  the  warehouse  from  the  previous  season.  These  sample 
tests  have  been  selected  with  regard  to  barrel  enumeration  and  without  regard  to 
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the  results  obtained,  so  as  to  give  a  fair  average  of  the  values  of  results.    Since 
Jnly  1, 1896,  the  following  work  has  been  performed  in  cement  testing: 

Briqnets  molded 7,610 

Briqnets  broken 7,765 

Tests  for  fineness 102 

Tests  for  time  of  setting -. 608 

Cubes  molded , 49 

Constant  volume  tests 606 

Briquets  on  hand  for  future  dates 1,345 

Some  tests  have  been  made  with  the  stone  used  in  the  concrete,  and  comparisons 
instituted  with  other  local  stones  to  show  their  relative  value  for  this  class  of  work. 
The  stone  used  in  the  concrete  is  a  quartzite,  varyiuj^  in  color  firom  light  gray  to 
dark  blue.  From  a  number  of  tests  made  with  this  stone,  the  average  specific 
gravity  was  determined  at  2.669,  and  the  average  wei|B:ht  per  cubic  foot  at  166.213 
pounds.    Sandstone  from  local  quarries  showed  specific  gravity  2.365,  and  weight 

{>er  cubic  foot  147.831  pounds.  Specimens  of  granite  from  a  auarry  located  on  the 
ake  shore  above  Presque  Isle  Point  showed  specific  gravity  2.670,  and  weight  per 
cubic  foot  166.89  pounds.  An  average  of  samples  of  the  natural  cement,  as  used  in 
the  monolithic  work  of  the  superstructure,  showed  specific  gravity  2.392,  and  weight 
per  cubic  foot  149.50  pounds ;  percentage  of  absorption  after  sixteen  days  in  water, 
2.72  per  cent. 

Microscopical  examinations  have  been  made  of  sand  obtained  from  all  of  the  mor- 
tars used  in  the  concrete  on  this  work,  and  the  fact  revealed  that  the  particles  are 
well  coated  with  cement  in  every  instance. 

Some  interesting  investigations  are  being  made  at  the  present  time  to  determine 
the  relative  value  for  constructive  purposes  of  a  Portland  cement  mortar  to  cost  the 
same  as  the  mortar  on  natural  cement,  which  is  used  on  concrete  construction  on 
the  superstructure.  A  record  is  kept  of  all  tests  made  with  cements  and  other  mate- 
rials, which  would  be  entirely  too  voluminous  to  embody  in  a  report,  and  samples 
of  this  work  have  been  selected  with  a  view  to  condensing  as  much  as  possible  the 
information  obtained. 

SUPPLEMENTAL. 

After  the  close  of  the  working  season,  acting  under  your  instructions,  plans  and 
drawings  were  made  for  the  construction  of  foot  blocks  of  concrete  to  be  made  dur- 
ing the  winter  season  of  1896-97,  and  used  in  the  construction  of  the  concrete  super- 
s^cture  during  the  working  season  of  1897. 

These  blocks  were  intended  to  form  the  exposed  part  of  the  subaqueous  foundation 
on  the  lake  side,  and  are  placed  under  the  large  monoliths,  their  outer  ends  resting 
on  and  flush  with  the  face  of  the  wall  timbers  of  the  crib  on  the  lake  side. 

The  primary  object  of  this  construction  is  to  avoid  the  difficnltv  experienced  in 
placing  subaqueous  concrete  on  the  exposed  lake  front,  the  generally  turbulent  con- 
dition of  the  lake  interfering  very  seriously  with  placing  this  concrete  in  such  a 
manner  as  to  insure  good  work.  Figures  1  and  2,  Sheet  F.  show  a  nlan  and  eleva- 
tion of  these  blocks  with  their  dimensions.  The  grooves  or  trapezoiaal  cross  section 
shown  in  the  drawings  (figures  1  and  2)  are  intended  to  serve  two  purposes,  prima- 
rily, for  using  chains  in  handling  the  blocks,  and  secondarily,  to  be  filled  with 
cement  grout  after  the  blocks  are  placed  for  the  purpose  of  keying  them  perma- 
nently. The  top  of  the  block  being  below  the  normal  lake  level  during  the  working 
season,  the  grout  will  be  introduced  into  the  grooves  by  using  a  bag  or  sleeve, 
which,  after  being  placed  in  the  well  formed  by  the  grooves  in  two  contiguous 
blocks,  will  be  expanded  by  being  filled  with  the  cement  grout,  thus  preventing  the 
wash  which  would  otherwise  occur  through  the  joints  and  insuring  a  solid  key  of 
cement.  The  dovetailed  recess  shown  in  the  rear  end  of  the  block,  fig.  2,  Sheet  F, 
is  intended  to  unite  them  in  a  solid  and  permanent  manner  to  the  concrete  founda- 
tion, which,  as  shown  in  fig.  3,  Sheet  F,  is  built  to  the  same  elevation  as  the  top  of 
the  olock  and  carried  across  to  the  harbor  side.  Figure  4,  Sheet  F,  shows  a  perspec- 
tive view  of  the  foot  blocks  and  foundation  in  place  with  the  monoliths  superimposed. 

The  construction  of  these  blocks  having  been  determined  upon,  during  the  month 
of  November,  1896,  a  concrete  shed  40  by  60  feet  was  constructed.  This  l^uilding 
was  framed  of  very  light  stuff,  the  walls  and  roof  were  covered  with  1-inch  ship- 
lapped  hemlock  boards,  and  these  a^ain  covered  with  tarred  paper  held  in  place  by 
4-inch  battens.  The  result  was  a  building  which  excluded  the  air  in  a  very  eifective 
manner,  being  easily  heated  by  a  wood-burning  stove  of  barrel  pattern  24  by  48 
inches,  made  of  No.  10  sheet  steeL  Water  was  brought  into  the  building  through  a 
f-inch  pipe  connected  with  the  city  main  and  was  made  to  flow  through  a  cou  in 
the  stove  and  into  barrels,  which  were  conveniently  placed  for  using  the  water  in 
thawing  out  frozen  material  and  tempering  the  water  used  in  mixing  the  cement 
A  heavy  floor  composed  of  12  by  12  inch  timber  from  the  old  superstructure  of  the 
breakwater  and  covered  with  2  by  8  inch  plank  dressed  on  one  side,  formed  the  bot- 
tom for  the  concrete  molds.    Four  molds  were  made,  consisting  each  of  four  pieces 
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fHaaed  of  6  by  6  inoh  and  4  by  4  inoh  pine  and  lined  witb  2  by  8  incb  plank  dxessed 
on  one  side.  Two  strips  of  trapesoidal  cross  section  were  laid  on  the  floor  inside 
the  molds,  and  four  more  of  the  same  description  were  lightly  nailed  to  the  sides  of 
the  mold  for  forming  the  fftooxM,  as  shown  ui  figures  1  and  2,  Sheet  F. 

The  core  used  for  forming  the  doretail  in  the  end  of  the  blocks  was  made  in 
three  wedge-shaped  pieces,  the  central  wedee  haying  its  base  against  the  inside  of 
the  end  piece  of  the  mold  and  the  two  outside  wedges  with  their  bases  in  the  oppo- 
aite  direction.  When  the  form  was  removed  the  central  wedge  was  easily  knocked 
out,  allowing  the  other  two  sections  of  the  core  to  come  away  easilv.  By  means  of 
a  small  block  lightly  nailed  to  the  base  of  the  core  a  recess  was  molded  at  the  base 
of  the  dovetail  to  provide  for  lifting  the  blocks  with  a  hydraulic  Jack  when  the 
time  arrived  for  moving  them  from  the  floor.  The  top  of  the  mold  oonsisted  of  8 
bv'8  inch  piank  nailed  to  heavy  battens  of  6  by  6  inch  pine,  and  when  the  mold  was 
filled  with  concrete  well  compacted  with  36-pound  iron  rammers,  in  such  a  manner 
that  the  concrete  was  a  little  more  than  flush  with  the  top  of  the  mold,  the  heavy 
top  piece  was  laid  on  and  well  rammed  down,  giving  a  perfectly  true  £sce  to  the  top 
of  the  block. 

The  materials  used  in  the  construction  of  these  blocks  consisted  of  Portland 
eement  (Lagerdorfer,  Eiffel  Tower  brand),  stone  screenings  which  would  pass  a 
f-inch  sieve,  and  lake  sand  passing  No.  10  sieve.  The  stone  screenings  were  used 
because  they  could  be  purchased  at  a  lower  price  than  the  broken  stone  or  larger 
■ize.  The  screenings  weighed  92  pounds  per  cubic  foot  and  contained  45.11  per  cent 
of  voids. 

The  sand  was  lake  shore  sand  and  contained  82  per  cent  of  voids,  100  per  cent 

Sassing  No.  10  sieve,  93.70  per  cent  passing  No.  20  sieve,  52.56  per  cent  passing  No. 
0  sieve,  and  11.30  |>6r  cent  passing  No.  50  sieve. 

The  stone  screenings  showed  24.18  per  cent  passing  No.  10  sieve.  From  these 
characteristics  of  the  stone  and  sand,  coupled  with  the  use  for  which  this  concrete 
is  intended,  the  proportions  of  materials  to  be  used  in  one  cubic  yard  of  con- 
crete were  aetermmed  to  be — 


Qusntity. 


Weight. 


StoD6  aonentngB . 

Smnd 

PortlMidc 


OuMo/aet 
27 

12.18 
S.86 


Poundt. 

2,484 

1,218 

640 


45.63 


Then  the  contraction  in  mixing  will  be  represented  by  45.53—27=18.53,  or  40.69  per 
cent. 

With  the  sand  and  stone  perfectly  dry,  the  theoretical  amount  of  water  as  deter- 
mined was  8  per  cent  for  the  sand  and  21  per  cent  for  the  cement,  but  as  a  matter  of 
fact,  both  sand  and  soreenings  having  been  saturated  by  the  autumn  rains  and  then 
frozen  hard,  rendered  the  use  of  any  formula  in  this  respect  useless.  In  a  few  cases 
ideal  mixtures  of  concrete  were  made  without  the  addition  of  any  water  whatever. 

The  proportion  of  cement  to  the  dry  ingredients  in  this  oonorete  is  1  to  6.855  by 
weight  and  1  to  6.167  by  bulk. 

The  cost  of  material  per  cubio  yard  is  as  follows: 

27  cubic  feet  stone  screenings,  at  $1.10  per  cubic  yard •• • $1. 10  . 

12.18  cubio  feet  sand,  at45cent6per  cubic  yard 203 

640  pounds  Portland  cement,  at  $2.75  per  barrel.  •... 3. 91 

6.213 

The  cost  of  labor  and  material  fh>m  actual  time  and  quantities  is  as  follows  for 
making  40  blocks : 

Superintendence $42.66 

Labor,  1,000  hours,  at  $0,125  per  hour 125. 00 

Watchman 29.15 

Labor,  cutting  and  hauling  wood 23.80 

$220.61 

126  barrels  Portland  cement,  at  $2.75 346.50 

88.9  cubic  yards  screenings,  at  $1.10.... • 97.79 

40.1  cubic  vards  sand,  at  45  cents 18.04 

5  gallons  oil,  at  65  cents 3.26    ^_    ^ 

•  466.58 

686.19 

sua  97 ^les 
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Cost  per  cubic  yard  as  demonstrated  by  the  foregoiBg  statement,  $686.19  -f-  88.9= 
$7,718. 
If  to  this  be  added  10  per  cent  of  the  following  items  of  cost,  we  will  hmr^— 

Labor  and  material  coustmctins  concrete  shed : $34S.70 

Labor  on  floor  for  ooncrete  molds 54.25 

Material  for  covering  floor 37.33 

Labor  on  four  molds  for  foot  blocks 82.96 

Material  asedfor  molds 42.33 


*  460.  56 

Total  cost  per  onbic  yard,  $46.06  -f  686.19  -r-  88.9 =$8,236. 

The  work  of  molding  was  commenced  on  December  24,  1896.  and  continued  with- 
out intermission  on  working  days  until  January  27, 1897,  inclusive ;  in  which  time 
28  of  the  blocks  were  completed.    From  January  27  to  February  11, 1897,  incloaivey 
a  storage  track,  turntable,  gallows  frame,  a  heay v  four-roller  truck,  and  a  windlass 
were  constructed.    Within  the  same  period  10  blocks  were  removed  from  the  con- 
crete shed  and  placed  on  the  storage  track,  to  give  necessary  space  in  the  shed   for 
additional  blocks.    The  work  of  molding  was  resumed  on  February  12  and  oontinned 
until  February  26,  inclasive,  in  which  time  12  blocks  were  completed,  making  a  total 
of  40  blocks.    Three  laborers  performed  all  of  the  labor  in  maiLing  these  blocks,  and 
a  part  of  the  time  of  the  overseer  and  watchman  is  charged  to  the  cost.    A  half 
day  was  generally  required  to  mix  and  mold  one  block,  the  remainder  beinf^devoted 
to  removine  and  setting  the  forms  and  keeping  up  the  supply  of  materiaL    Of  oourse 
all  material  from  the  bins  was  at  all  times  in  a  Irozen  conaition  and  had  to  be  thawred 
out  with  hot  water  before  mixing.    Hence  it  was  important  to  keep  a  supply  suffi- 
cient for  a  few  days'  work  in  the  shed  to  give  necessary  time  for  expelling  the  fhMt. 
The  interior  of  the  concrete  shed  was  very  evenly  maintained  at  a  temperature  rang^- 
ing  from  50°  to  65°  F.    It  was  a  part  of  the  duty  of  the  watchman  to  keep  the  fixe 
at  night,  and  he  also  elevated  a  block  each  ni^ht  with  hydraulic  jack  to  the  required 
elevation  for  placing  the  block  truck  in  position  when  the  time  arrived  for  movinj^ 
it.    Samples  of  concrete  were  obtained  from  the  mixture  for  each  block,  and  9  bri- 
quets were  made  from  each  sample,  to  be  broken  in  sets  of  three  at  seven  days, 
twenty-eight  days,  and  six  months,  respectively.    One  hundred  and  twenty  briquets 
broken  at  seven  days  showed  a  mean  tensile  strength  per  square  inch  of  153.8  pounds, 
and  120  briquets  broken  at  twenty-eight  days  showed  a  mean  tensile  strength  of 
234.9  pounds.    From  each  sample  a  6-inch  cube  of  concrete  was  also  molded  to  be 
used  for  future  tests. 

The  specific  gravity  of  this  concrete  as  molded  is  2.431,  and  weight  per  cubic  foot 
150.81  pounds.  The  average  of  40  tests  made  to  determine  the  percentage  of  absorp- 
tion gives  a  result  of  2.443  per  cent. 

The  blocks  which  were  removed  from  the  concrete  shed  in  the  month  of  February 
were  all  upward  of  28  days  old  at  the  time  of  removal.  The  outside  temperature 
during  the  month  of  February  ranged  from  — 8  °  to  -f  40  ^  F.  From  many  tests  made 
with  samples  of  this  concrete  it  is  believed  that  no  permanent  change  of  volume  will 
occur  from  freezing  temperatures  after  it  is  7  days  old.  At  the  date  of  this  writing 
28  of  the  blocks  have  been  placed  in  position  in  the  work.  All  of  the  mechanical 
devices  designed  and  built  for  handling,  transporting,  and  setting  them  have  worked 
very  successfully.  The  preparation  of  the  crib  for  their  reception  is  shown  in  fig. 
3,  Sheet  F.  Great  care  is  exercised  in  forming  a  level  floor  of  stone  under  the  blocks 
so  as  to  insure  a  solid  bearing  on  the  stone  in  the  cribs  as  well  as  the  wall  timber  on 
the  front  and  the  timber  placed  on  the  rear  end  of  the  block.  This  work  has  not 
presented  as  much  difficulty  as  was  anticipated,  but  the  very  cold  and  backward 
season  with  the  accompaniment  of  much  rough  water  rendered  the  progress  of  set- 
ting the  blocks  slower  than  it  would  have  been  with  reasonably  ^ooa  weather.  The 
experienoe  acquired  in  setting  these  blocks  suggests  the  expcKiiency  of  performing 
all  of  this  work  along  with  the  subaqueous  foundation  in  one  season,  and  con- 
structing the  larse  monoliths  during  the  succeeding  season.  By  this  method  the 
best  conditions  of  weather  and  water  mif  ht  be  obtained  and  the  work  greatly  expe- 
dited thereby.  The  work  of  setting  the  blocks  referred  to  as  being  in  place  as  well  as 
preparinfl^  the  foundation  for  them  was  performed  between  May  27  and  June  15  as 
the  weather  would  permit,  and  the  temperature  of  the  lake  water  was  from  38^  to 
40O  F.,  with  temperature  of  air  from  34°  to  55°  F. 

It  will  be  readily  understood  that  such  conditions  are  very  unfavorable  to  subma- 
rine work  on  account  of  the  hardship  to  men  engaged  in  it. 

Plate  No.  62  shows  the  interior  or  the  concrete  shed  as  it  appeared  during  the 
winter  season,  while  the  work  of  molding  was  in  progress.    Plate  No.  56  illustrates 

*  This  expenditure  in  common  to  the  whole  block  structure,  and  as  there  are  388 
more  blocks  to  be  made^  the  cost  per  cubic  yard  will  be  materially  reduced.— C.  B.  8. 
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CONSTRUCTION  OF  THE  CONCRETE  SUPERSTRUCTURE  TO  BREAKWATER,  MARQUETTE,  MiCHIQAN. 
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the  method  of  remoTing  the  trnok  from  under  the  blockB  by  means  of  the  gallows 
finune  and  hydraulic  Jack.  The  blocks  are  transported  ont  to  the  work  on  oars  OTer 
a  36-inch  gauge  track  laid  on  the  parapet  of  the  concrete  superstructure  and  then 
set  in  place  b^  a  portable  derrick  of  15  tons  cai>acity.  This  derrick  is  also  utilized 
for  pulling  dmt  bolts  in  preparing  the  foundation.  Plate  No.  80  shows  the  men  at 
woFK  preparing  the  foundation  for  the  blocks.  As  shown  in  that  yiew,  a  piurt  of  the 
aaperstrncture  of  timber  and  stone  has  been  remoyed  from  the  lake  front  back  to 
the  first  row  of  longitudinal  ties  and  to  a  depth  of  1  foot  below  the  low- water 
datum,  which  means  about  2  feet  below  the  normal  lake  level  in  the  working  season. 
That  portion  of  the  superstructure  which  has  not  been  removed  serves  as  a  platform 
from  which  the  derrick  can  be  operated.  Plates  Nob.  75, 77, 78, 79,  and  82  snow  dif- 
ferent movements  in  the  operation  of  setting  the  blocks  in  place.  Notes  on  Sheet  F 
giTe  the  cubical  volume,  weight,  etc.,  of  the  blocks. 

Tbe  concrete  composing  the  blocks  resembles  granite  in  appearance  and  is  suffi- 
ciently hard  to  resist  wear  and  abrasion  from  the  chains  in  handling.  It  is  believed 
that  tnis  method  of  construction  will  prove  efficacious  and  satisfactory,  especially  if 
the  snnmier  weather  can  be  utilized  for  block  setting. 

All  of  the  work  in  connection  with  the  construction  of  the  concrete  superstructure 
to  the  breakwater  has  been  performed  by  hired  labor.  No  accidents  involving  any 
Berions  ii^ury  to  employees  or  loss  of  property  have  occurred,  and  no  violations  of 
the  laws  of  tne  United  States  pertaining  te  navigable  waters  have  been  observed, 
other  than  some  of  a  minor  character,  which  have  already  been  reported. 
Yery  respectfully,  your  obedient  servanfey 

Clabbstce  Coleman. 
AiHttant  EngWi 


MiO- 


Clinton  B.  Sbars, 

Corps  of  Engineers,  IT.  8.  jL 


Concrete  eupereirueture  to  breakwater  at  Marquette,  Mkih, 
CEMENT  TESTING,  1895.— CHABACTERISTICS  OF  CEMENT  AND  SAND. 


Cement. 

Sand. 

^ 

Khid. 

Time  of 
setting, 
to  bear 
^•inch 
wire 
weighing 
Ipoond. 

Fineness. 

Kfaid. 

Fineness. 

•8 

Percent 
siere. 

Percent 

SoflW 
sieve. 

Percent 
sieve. 

Percent 

^o"af 

sieve. 

Percent 
sieve. 

Per  cent 
sieve. 

66 

106 
166 
906 
256 
806 
866 

80 
100 
160 
200 
260 

Firtt   •Mp- 
ment. 

PortlaDd 

do 

do 

do 

do 

.....do 

do 

Second  skSp- 
nunt. 

Porti«nd 

do 

do 

do 

do 

MinvUt. 
85 
106 
180 
105 
135 
150 
72 

146 

lao 

145 
150 

08.00 
08.09 
98.00 
98.69 
98.40 
98.80 
98.63 

98.69 
98.09 
98.60 
98.69 
98.69 
98.69 
08.69 
98.09 
98.69 
9a  60 
98.69 
98.69 
98.69 
98.69 
98.69 
98.69 

90 

90 

90 

90 

88.80 

01.70 

89.50 

00 
90 
90 
90 
90 
90 
00 
90 
90 
00 
90 
90 
90 
00 
90 
90 

Lake... 
....do... 
....do... 
....do... 
....do... 
....do... 
..-.do... 

Lake... 
....do... 
....do... 
.-..do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

92.65 
92.65 
92.65 
92.65 
92.65 
92.65 
92.65 

92.65 
92.66 
92.65 
92.65 
92.65 
92.65 
92.05 
92.65 
92.65 
92.65 
92.65 
92.66 
92.66 
92.65 
92.65 
02.65 

67.86 
57.36 
57.86 
57.86 
67.86 
67.86 
67.86 

67.86 
67.36 
OT.36 
67.86 
67.80 
67.86 
67.86 
57.86 
67.36 
67.36 
67.86 
67.36 
67.86 
67. 86 
67.36 
87.86 

10.87 
10.87 
10.87 
10.37 
10.37 
10.37 
10.87 

10.87 
10.37 
10.37 
10.87 
10.37 
10.37 
10.87 
10.37 
10.87 
10.87 
10.87 
10.87 
10.87 
10.87 
10.87 
10.87 

300 
350 
400 

do 

do 

..do 

180 
160 

450 

do 

600 

.do  ....... 

550 

do 

000 
050 
700 

do 

do 

do ....... 

145 
00 

760 

too 

do 

.....do ....... 

85 
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Concrete  eupereiruciure  to  breakwater  at  MarquettOy  Mich, — Continned. 
CBMENT  TESTINO,  l805.~CHAltACT£BISTICS  OF  CEMENT  AND  SAND-Gontiiraed. 


Kind  of 
cement. 

Briqneta. 

i 

§1 

•S8 

1: 

Water  aa 
percent 
of  dry 
ingre- 
dienta. 

Aire  7  days. 

Age  28  day*. 

%4 

Date 
made. 

Tensile  strength. 

11 

Date 
made. 

Tenaile  strength. 

It 

i 

Mean. 

High- 
est. 

Low. 
eat. 

Mean. 

^r 

Low-ii 

First 

65 

Portland. 

10 

6,  6.96 

159 

194 

82 

6.  6.95 

232 

260 

218 

105 

....do.... 

10 

6,  1,96 

120 

140 

100 

6,  1.95 

198 

236 

147 

155 

...do.... 

10 

5.20,05 

125 

155 

86 

6,29,96 

186 

226 

166 

205 

....do.... 

10 

5,27.95 

87 

122 

70 

6,27,95 

167 

186 

144 

255 

....do.... 

10 

6,24,95 

79 

110 

36 

6,24.95 

188 

168 

104 

805 

....do.... 

10 

5.23.95 

110 

134 

85 

6 

5,23,95 

219 

290 

136 

855 

....do.... 

Second 

10 

6.20,95 

140 

170 

92 

5 

6,20,96 

186 

164 

120 

50 

Portland. 

10 

8.  9,95 

139 

169 

110 

9,  7.95 

216 

2U 

196 

100 

....do.... 

10 

8.  9.95 

205 

229 

166 

9,  9.95 

231 

260 

210 

150 

....do.... 

10 

8,12.95 

168 

189 

183 

9,10,95 

292 

830 

266 

200 

....do.... 

10 

8,14,95 

146 

186 

120 

9,11,95 

230 

270 

200 

260 

....do.... 

8 

10 

8.14,95 

158 

186 

90 

9,18.96 

196 

263 

174 

300 

....do.... 

10 

8,15,95 

128 

146 

92 

9.20.95 

209 

260 

174 

350 

....do.... 

8 

10 

8,16,95 

163 

216 

122 

9,24,95 

802 

866 

240 

400 

....do.... 

10 

8,16.95 

149 

170 

120 

10.   8,96 

827 

402 

290 

450 

....do.... 

10 

8,20,96 

148 

179 

122 

10,  4,96 

274 

309 

240 

600 

....do.... 

10 

8,20,96 

140 

162 

128 

10,  6,95 

368 

314 

212 

550 

....do.... 

10 

8,21,95 

178 

184 

159 

10,  7,95 

262 

290 

224 

600 

....do.... 

10 

8. 22. 95 

99 

120 

79 

10,  9,96 

244 

284 

184 

650 

....do.... 

10 

8,22,95 

101 

126 

86 

10. 10, 95 

803 

820 

264 

700 

....do.... 

10 

8.23,95 

154 

190 

122 

10.11.95 

265 

320 

180 

760 

....do.... 

10 

8,24.95 

234 

266 

180 

6 

10, 17. 95 

823 

370 

280 

800 

....do.... 

10 

8.24.95 

218 

271 

180 

4 

10.19.95 

251 

800 

210 

Briqneta. 

^   f 

Age  6  montha. 

1 

Kind  of 
cement. 

Percent- 
age of 
increase 
in  tensile 
strength. 

S  hi 

1.5 

II 

u 

Bamarks. 

Date 
made. 

Tensile  strength. 

If 

e 

i 

liean. 

Higheat. 

Lowest. 

FirH 

fihipfivfnt. 

66 

Ponlnfid. 

B,   6,« 

237 

s«o 

320 

6 

iS 

66 

M. 

daaa    brand 

Saih 

105 

._,.do*,,* 

%   l.»5 

210 

263 

190 

6 

75 

«S 

M. 

Do. 

156 

....d(>.... 

B,2fl.flB 

157 

16S 

12fl 

6 

2^.6  I 

ea 

M. 

]>o. 

205 

...,do„.* 

6,a7.S>0 

33V 

390 

21^ 

5 

2Sl*.7 

65 

M. 

Do, 

256 

,.,.do.,.. 

5,24,M 

Mh 

E60 

340 

6 

XiG.  1 

65 

M. 

Po, 

8U5 

..-.rto.... 

6,23.05 

31 S 

846 

24(1 

6 

in^.l 

65 

M. 

Do. 

865 

...,do..,, 
Seetmd 

6,  BO.  as 

3S2 

S«6 

379 

6 

172.9 

06 

M. 

Do. 

MhipmtnL 

'\ 

60 

Farlluid. 

•,  7,(» 

264 

35a 

190 

4 

82.7 

66 

M. 

Do. 

loa 

,...do.,,. 

»,   ».95 

2S7 

336 

247 

6 

40 

66 

M. 

T^ 

150 

,,..do..-. 

{>,  10,  se 

3fl7 

3;i6  ' 

27» 

6 

83.3 

66 

M. 

iXi. 

200 

....do.... 

»,  U,ft6 

277 

310  ' 

240 

5 

91 

66 

M. 

Do. 

26a 

,..-do.... 

ijja,05 

264 

28a 

224 

4 

67,1 

65 

M. 

D<t» 

300 

,...do..-. 

0.  20,  95 

2§3 

371  ' 

220 

5 

12  L  1 

65 

M. 

Dfl, 

360 

..-.do*... 

0.  24.  m 

365 

388 

300 

Ii 

117.8 

65 

M. 

iMi. 

400 

._-.do.-.. 

10,  3,  05 

434 

472 

421 

6 

jsr.a 

65 

M. 

IK). 

450 

..,.ilo.... 

10.4h0-j 

371 

i3ia 

34S 

6 

152.7 

GS 

M. 

]>o. 

500 

.._.do.... 

io.rp.9S 

340 

40e 

2« 

fi 

U2.9 

65 

M. 

Do. 

560 

.„.dq,..- 

10,  uM 

366 

414 

a4l4 

4 

111 

66 

M. 

Ito, 

600 

.,..do.... 

10. 0.  as 

333 

441 

257 

6 

236l4 

66 

M. 

]>a. 

660 

....rtii.... 

10. 10,  ft5 

446 

473  1 

Bfl7 

4 

341. 6 

ttS 

M, 

Do. 

700 

....do..-. 

ia,iun£i 

863 

422  . 

294 

5 

135.7  ,    66  1 

M. 

Do. 

760 

-..-do  ,,., 

10,17,05 

350 

417 

$14 

4 

63,4 

66 

M, 

Do. 

8O0 

..*.do.... 

10,1*.  as 

463 

S06 

400 

S 

130,8 

D 

gitizel 

3C 

by 

^( 

*g 

le 
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dmcrete  superstrueture  to  hreakwater  at  Marquette,  Mieh, — Continued. 
CEMENT  TESTING,  1806.— CHARACTERISTICS  OF  CEMENT  AND  SAND. 


Cement. 

Sand, 

n 

Time 
of  setting. 

F1nijti«si. 

Fjnenefis, 

fl 

•a 

if 

.a  tn 

M  bfi 

M 

6A 

^ 

6A 

t« 

6A 

t 

Eind. 

it 

it 

ts 

Kind. 

tl 

■go 

ii 

tg 

3 

8.9 

d 

31  a 

u 

u 

u 

u 

u 

1 

i^ 

H 

H 

p4 

(h 

P4 

P4 

P4 

Pi 

Pi 

« 

b 

• 

d 

• 

/ 

0 

K 

i 

* 

1 

m 

n 

Min. 

Min. 

eo 

Portland.... 

192 

312 

99.70 

02.06 

Lake... 

100 

93.70 

52.65 

11.80 

3 

10 

60 

do 

192 

312 

99.70 

92.06 

....do... 

100 

93.70 

62.55 

11.30 

10 

60 

do 

192 

312 

99.70 

92.06 

....do... 

100 

93.70 

52.26 

11.30 

10 

100 

do 

176 

309 

99.70 

92.06 

....do... 

100 

93.70 

52.65 

11.30 

10 

100 

do 

176 

309 

99.70 

92.06 

....do... 

100 

93.70 

62.66 

11.30 

10 

100 

do 

176 

300 

99.70 

92.06 

....do... 

100 

93.70 

62.56 

11.30 

10 

160 

Natural 

23 

55 

90.16 

80.72 

....do... 

100 

93.70 

62.65 

11.30 

18.18 

160 

do 

23 

65 

90.15 

80.72 

....do... 

100 

93.70 

52.55 

11.30 

12.60 

160 

do 

28 

66 

90.16 

80.72 

....do... 

100 

93.70 

52.65 

11.30 

3 

12.50 

200 

do 

29 

59 

90.16 

80.72 

....do  ... 

100 

93.70 

62.65 

11.30 

18.18 

200 

do 

29 

69 

90.15 

80.72 

....do... 

100 

93.70 

52.55 

11.30 

12.60 

200 

do 

29 

69 

90.15 

80.72 

....do... 

100 

93.70 

62.55 

1L30 

12.60 

260 

Portland.... 

130 

277 

09.37 

91.31 

....do... 

100 

93.70 

62.55 

11.30 

10 

260 

do 

130 

277 

99.37 

91.31 

....do  ... 

100 

93.70 

62.65 

11.30 

10 

260 

do 

130 

277 

99.87 

91.31 

....do... 

100 

03.70 

62.65 

11.30 

10 

300 

Natural 

23 

53 

89.76 

77.90 

....do  ... 

100 

03.70 

62.55 

11.80 

18.18 

800 

do 

28 

53 

89.76 

77.90 

....do... 

100 

03.70 

62.65 

11.30 

12.50 

300 

do 

23 

63 

89.76 

77.90 

....do... 

100 

08.70 

52.56 

1L30 

12.60 

360 

do 

61 

71 

89.07 

78.95 

....do... 

100 

03.70 

52.55 

11.80 

18.18 

860 

do 

61 

71 

80.07 

78.95 

....do... 

100 

03.70 

62.56 

11.30 

12.60 

360 

do 

61 

71 

89.07 

78.95 

....do... 

100 

08.70 

52.65 

11.80 

12.60 

400 

do 

48 

71 

91.50 

79.87 

....do... 

100 

03.70 

52.66 

U.80 

18.18 

400 

do 

48 

71 

91.59 

79.87 

....do  ... 

100 

03.70 

52.55 

11.30 

12.60 

400 

do 

48 

71 

91.50 

79.87 

....do... 

100 

03.70 

52.55 

11.80 

12.50 

460 

do 

22 

67 

94.87 

77.61 

....do... 

100 

03.70 

62.65 

11.30 

18.18 

460 

do 

22 

67 

94.87 

77.61 

....do... 

100 

03.70 

52.65 

11.30 

12.50 

460 

do 

22 

67 

94.37 

77.61 

....do... 

100 

03.70 

52.65 

11.30 

12.50 

600 

do 

29 

79 

93.48 

78.50 

....do... 

100 

03.70 

62.56 

11.30 

18.18 

600 

do 

29 

79 

93.48 

78.50 

....do... 

100 

03.70 

62.66 

11.80 

12.60 

600 

do 

29 

79 

93.43 

78.60 

....do... 

100 

03.70 

62.66 

11.80 

12.50 

660 

Portland 

96 

202 

98.98 

93.34 

....do... 

100 

03.70 

62.65 

11.30 

10 

660 

do 

95 

202 

98.98 

93.34 

....do... 

100 

03.70 

52.55 

11.80 

10 

660 

do 

95 

202 

98.98 

93.34 

....do... 

100 

03.70 

52.55 

11.30 

10 

6C0 

Natural 

38 

62 

94.57 

80.87 

....do... 

100 

03.70 

62.55 

11.30 

18.18 

600 

....  do 

38 

62 

94.57 

80.87 

....do... 

100 

93.70 

62.55 

11.30 

12.60 

600 

do 

88 

62 

94.57 

80.87 

....do... 

100 

93.70 

52.55 

11.30 

12.60 

060 

do 

30 

66 

94.76 

81.43 

....do... 

100 

93.70 

62.65 

11.80 

18.18 

660 

do 

30 

66 

94.76 

81.43 

....do... 

100 

98.70 

52.55 

11.30 

12.60 

660 

do 

80 

66 

94.76 

81.43 

....do... 

100 

93.70 

52.65 

11.30 

12.60 

700 

do 

40 

66 

93.85 

81.02 

....do... 

100 

03.70 

52.66 

11.30 

18.18 

700 

do 

40 

66 

93.85 

81.02 

....do... 

100 

03.70 

52.56 

11.30 

12.60 

700 

do 

40 

65 

93.85 

81.02 

....do... 

100 

93.70 

62.66 

11.30 

12.60 

760 

do 

40 

66 

93 

80.48 

....do  ... 

100 

03.70 

62.65 

11.80 

18.18 

780 

do 

40 

65 

93 

80.43 

....do... 

100 

03.70 

62.65 

11.80 

12.50 

760 

do 

40 

55 

93 

80.43 

....do... 

100 

03.70 

62.56 

11.30 

12.50 

800 

do 

24 

43 

92.03 

77.14 

....do  ... 

100 

03.70 

52.56 

11.30 

18.18 

800 

do 

24 

43 

92.03 

77.14 

....do... 

100 

03.70 

62.55 

11.80 

12.50- 

800 

do 

24 

43 

92.03 

77.14 

....do... 

100 

03.70 

52.55 

11.30 

12.60 

860 

do 

20 

86 

93.97 

81 

....do... 

100 

03.70 

62.55 

11.80 

18.18 

8flO 

do 

20 

86 

03.97 

81 

....do... 

100 

03.70 

62.65 

11.30 

12.50 

860 

do 

20 

86 

93.97 

81 

....do... 

100 

93.70 

52.55 

11.80 

12.50 

900 

do 

26 

44 

93.51 

81.36 

....do... 

100 

93.70 

52.66 

11.80 

18.18 

900 

do 

26 

44 

93.51 

81.36 

....do... 

100 

93.70 

62.65 

11.30 

12.50 

900 

do 

26 

44 

93.51 

81.36 

....do... 

100 

93.70 

52.65 

U.30 

12.60 

960 

do 

28 

52 

93.51 

79.37 

....do... 

100 

93.70 

52.55 

11.30 

18.18 

960 

do 

28 

52 

93.51 

79.37 

....do... 

100 

93.70 

52.65 

11.30 

12.60 

960 

do 

28 

52 

93.51 

79.37 

— do  ... 

100 

98.70 

52.55 

11.30 

12.50 

1000 

do 

49 

50 

95.12 

82.01 

....do... 

100 

03.70 

62.55 

11.80 

18.18 

1000 

do 

49 

50 

95.12 

82.01 

....do... 

100 

03.70 

52.55 

11.80 

13.50 

1000 

do 

49 

59 

95.12 

82.01 

....do... 

100 

03.70 

52.55 

1L80 

12.60 

1040 

do 

26 

62 

95.50 

83.10 

....do  ... 

100 

03.70 

52.66 

11.30 

18.18 

1040 

do 

26 

62 

95.50 

83.10 

....do... 

100 

03.70 

52.55 

U.80 

12.50 

1040 

do 

25 

52 

96.60 

83.10 

....do... 

100 

03.70 

52.55 

11.80 

12.50 

1100 

do 

89 

61 

93 

80.92 

....do... 

100 

03.70 

62.65 

11.30 

18.18 

1100 

do 

89 

61 

03 

80.92 

....do... 

100 

03.70 

52.65 

11.80 

12.50 

UOO 

do 

89 

61 

03 

80.92 

....do... 

100 

03.70 

52.56 

1L80 

12.60 
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CcmereU  9uper$truetur€  to  hreahwater  mi  MarqueUe,  Miek. — Contiiined. 
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Cement. 

find. 

1 

KBd. 

Time 
of  setting. 

Fin^eM. 

Xin4. 

Unenefls^ 

\ 

1 

4 

iTi 

II 

1 

1^ 

IS 

« 

b 

c 

d 

• 

f 

9 

h 

i 

h 

1 

m 

n 

1160 

Natural.... 

do 

do 

do 

do 

do 

do 

do   

do 

do 

do 

do 

do 

do 

do 

Portland.... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do...... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Min. 

42 

42 

42 

80 

89 

89 

60 

60 

60 

60 

69 

80 

49 

40 

40 

HI 

111 

111 

188 

138 

133 

147 

147 

147 

140 

140 

140 

196 

196 

196 

124 

124 

124 

160 

160 

160 

162 

162 

162 

171 

171 

171 

123 

123 

128 

148 

148 

148 

222 

222 

222 

180 

180 

180 

109 

169 

169 

187 

187 

187 

208 

208 

208 

219 

219 

219 

Min. 

67 

67 

67 

81 

81 

81 

80 

80 

89 

86 

86 

86 

90 

90 

90 

256 

266 

256 

228 

228 

228 

800 

800 

800 

Lake  ... 
..    do .  . 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

93.70 
93.70 
93.70 
98.70 
•8.70 
08.70 
98.70 
98.70 
03.70 
08.70 
93.70 
03.70 
98.70 
98.70 
03.70 
08.70 
03.70 
93.70 
08.70 
08.70 
98.70 
08.70 
08.70 
93.70 
03.70 
03.70 
93.70 
03.70 
93.70 
98.70 
08.70 
03.70 
08.70 
08.70 
08.70 
93.70 
93.70 
•3.70 
03.70 
03.70 
93.70 
03.70 
03.70 
•8.70 
08.70 
03.70 
08.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
93.70 
03.70 
98.70 
93.70 
08.70 
98.70 
93.70 
93.70 
•3.70 

62.56 
62.65 
62.56 
62.56 
62.56 
62.65 
62.65 
62.65 
62.65 
62.66 
62.66 
52.66 
52.65 
52.65 
62.66 
62.66 
52.66 
62.65 
62.65 
62.66 
62.65 
52.65 
62.66 
52.66 
62.66 
62.55 
62.65 
62.65 
62.66 
52.65 
52.65 
62.66 
52.65 
62.65 
62.66 
62.66 
62.66 
62.65 
52.66 
62.65 
62.65 
52.66 
52.65 
62.66 
52.65 
62.66 
62.65 
52.66 
52.55 
62.65 
62.66 
62.65 
62.65 
62.56 
52.56 
62.65 
52.65 
62.55 
62.65 
62.66 
62.56 
62.56 
62.65 
52.56 
62.56 
62.66 

11.80 
1L80 
1L80 
11.80 
11.80 
11.30 
11.80 
1L30 
11.80 
11.80 
11.30 
1L80 
11.80 
1L80 
11.80 
11.80 
11.80 
1L80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
ILSO 
11.80 
1L80 
U.80 
11.80 
1L80 
11.80 
11.80 
11.80 
1L80 
11.80 
1L80 
11.80 
11.80 
1L80 
11.80 
1L80 
11.80 
11.80 
11.80 
11.80 
1L80 
1L80 
11.80 
11.80 
11.80 
1L80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
1L80 
11.80 
11.80 
U.80 
1L80 
11.80 

^J 

18l18 

iieo 

12.50 

1100 

....do  ... 

12.50 

1200 

laoo 

1200 
1200 

92.80 
92.86 
92.86 

79 
79 
70 

....do... 
....do... 
....do... 
....do  ... 

ia.18 
12.80 
12.80 
18.18 

1200 

....do  ... 

12.50 

uoo 

....do  ... 

12.50 

1800 
1800 
1800 
1800 

92 
92 
92 

77.90 
77.90 
77.00 

....d«... 
....do... 
....do... 
....do  ... 

18.18 
12.60 
12.60 
1&18 

1800 

do  ... 

12.60 

1800 

....do  ... 

12.60 

1400 
1400 
1400 
1400 

99.80 
99.80 
99.80 

92.17 
92.17 
92.17 

....do... 
....do... 
....do... 
....do... 

10 
10 
10 
10 

1400 

....do ... 

10 

1400 

....do... 

10 

ISOO 
1600 
1600 
1600 

90 
99 
99 

90.53 
00.58 
90.68 

....do... 
....do... 
....do... 
do... 

10 
10 
10 
10 

1600 

do  ... 

10 

1600 

....do... 

10 

1000 
1000 
1000 
1000 

878 
878 
878 
203 
203 
203 
838 
883 
838 
834 
834 
834 
868 
868 
868 
808 
808 
808 
829 
829 
829 
816 
816 
816 
292 
292 
292 
281 
281 
281 
284 
284 
284 
296 
296 
296 
296 
296 
296 

99.46 
99.46 
99.46 

01 
01 
01 

....do... 
....do... 
....do... 
....do... 

10 
10 
10 
10 

1600 

...  .do  . . . 

10 

1660 

....do... 

10 

1700 
1700 
1700 
1760 

99.18 
99.18 
99.18 

90 
90 
90 

....do ... 
....do... 
....do... 
....do... 

10 
10 
10 
10 

1760 

....do ... 

10 

1700 

do... 

10 

1800 
1800 
1800 
1800 

90 
99 
99 

00 
00 
00 

....do... 
....do... 
....do... 
....do... 

10 
10 
10 
10 

1800 

do  ... 

10 

1860 

....do... 

10 

1900 
1000 
1000 
1060 

99 
99 

90 

91.81 
0L81 
91.81 

....do... 
....do... 
....do... 
do  ... 

10 
10 
10 
10 

1060 

....do... 

10 

1060 

....do... 

10 

2000 
2000 

2000 
2060 

99.16 
99.16 
99.16 

9L87 
0L87 
9L87 

....do... 
....do... 
....do... 
....do... 

10 
10 
10 
10 

2060 

....do ... 

10 

2060 

....do... 

10 

2100 
2100 
2100 
2160 

99.88 

99.88 
90.38 

93.04 
98.04 
03.04 

....do... 
....do  ... 

10 
10 
10 
10 

2100 

....do  ... 

10 

2160 

....do  ... 

10 

2200 

2200 
2200 

98.84 
98.84 
98.84 

90.83 
90.83 
90.83 

....do... 
....do... 
....do... 

10 
10 

If 
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Conor^ie  Bwpentrueiure  to  hreakwai&r  mt  Marquette,  Mieik. — Continaed. 
OKMXST  TBSTINQ.  1896.-<3HABAOTBBISTIGS  OF  CSMENT  AND  SAKIl-CoBtiiiQad. 


Cem«ai. 


KiBd. 


III 


Time. 
ofsetUng. 


I 


il 


1^ 


Sand. 


Finenets. 


P4 


If 


I 


S2flO 
8260 
2300 
2300 

2300 
2300 

2300 
2300 
2400 
2400 
2400 
2400 
2400 
2460 
2500 
2500 
2600 
2500 
2560 
2600 
2600 
2600 
2600 
2660 


PortlMd 
....do... 
....do... 
....do... 
....do... 
....do  ... 

do.., 

....do... 
....do... 

do... 

....do... 

do... 

Kfttnnd  . 
....do... 

do... 

do... 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
...do... 
....do... 
....do... 
....do  ... 


Jfin. 

104 
104 
104 
166 
166 
166 
170 
170 
170 
86 
86 
86 
04 
64 
04 
04 
64 
04 
60 
00 
60 
00 
60 
00 
62 
02 
02 


jr<f». 


00.42 
00.42 
00.42 


02 
03 
82 


128 
128 
128 
08 
86 
86 
60 


100 
100 
100 
108 
108 
108 
106 
106 
106 


08.85 
08.85 
08.86 


88.84 
88.84 
88.84 


03 


80.60 
80.60 
80.60 


04.08 
04.08 
04.08 


82.20 
82.20 
82.28 


.do. 
.do. 
.do. 
..do . 
.do. 
.do . 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do  . 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


08.70 
08.70 
83.70 
03.70 
03.70 
03.70 
03.70 
03.70 
88.70 
08.70 
08.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
08.70 
03.70 
83.70 
03.70 
03.70 
08.70 
08.70 


62.66 
62.66 
62.56 
62.56 
62.66 
68.66 
62.66 
62.66 
62.66 
62.66 
62.66 
62.65 
62.66 
62.56 
52.56 
62.56 
62.66 
62.66 
62.56 
62.56 
62.65 
62.56 
52.65 
62.56 
62.66 
62.66 
62.66 


11.80 
11.80 
11.80 
U.30 
1L80 
1L80 
11.80 
1L80 
1L80 
11.80 
11.80 
1L80 
11.80 
U.80 
U.80 
11.80 
IL80 
IL80 
11.30 
11.80 
11.30 
1L80 
11.80 
11.80 
11.80 
11.80 
11.80 


10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

18.18 

12.60 

12.60 

18.18 

12.50 

12.60 

18.18 

12.50 

12.50 

18.18 

12.60 

12.50 

18.18 

12.50 

12.60 


00 


100 
100 
100 

too 

160 
100 


Kind  of 


Portland., 
.•••.do ..., 
....d«... 

do..., 

....do ... 
....do ... 
Katnna.. 
....do... 
....do... 

I"!do!II 
....d«... 
PortUnd.. 


Date 


7,18,06 
7,20,06 
7.22.06 


7.  8,86 

7,21,06 
7,22,06 
7.23,06 
8.18,86 


7,24,86 
8,  8,06 
8,16,06 
7.31,86 
8,  1,86 
8,  8,86 


Ago. 


7dAy«... 
28daya.. 
6montha. 


7da7B... 

28dA7t.. 
6moDtlis. 
7daja... 
28daya 


7dA7a... 
28da7B.. 
6moBiba. 
7  days... 
28dA7t.. 
6  months. 


Tensile  strength. 


100 


07.64 


87.87 


40.82 


64.06 


162.52 


Temperature. 


hi 


I 


Peroentage  of 
lncrea»e  is 
from  7  days 
to  6  months. 


Do. 


Percentage  of 
Increase  is 
from  28  days 
to  6  months. 


Digitized  by 


D^ 


Peroentage  of 
Increase  Is 
from  7  days 
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MiitA  of 
tiemcnt. 


Ag*- 


Teualla  strengtlL 


t 


T«Diparatoi«. 


^M 


"•5 


1. 


800 
800 
800 


800 
860 
400 
400 
400 
400 
400 
480 
600 
500 
600 
600 
660 
660 


000 
600 
600 


000 
660 
660 
700 
700 
700 
760 
760 
760 
800 
800 
800 
860 
860 
860 
900 
900 
BOO 
960 
960 
900 
1000 
1000 
1000 
1040 
1040 
1040 
1100 
1100 
1100 
1160 
1160 
1160 
1200 
1200 
1200 
1260 
1260 
1260 
1300 
1300 
1300 


Nfttnral. 
....do .. 
.....do ... 


....do  ..• 
....do  ... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
Portland. 
....do... 
— do ... 


Natnral. 
....do.. 
....do.. 


....do.. 
....do.. 
....do .. 
....do.. 
....do.. 
....do.. 
...  do  .. 
....do.. 
....do.. 
....do  .. 
....do.. 
....do  .. 
....do.. 
....do.. 
....do.. 
...do.. 
....do  .. 
...do.-. 
....do  .. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do .. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do  .. 
....do.. 
....do.. 
....do.. 

do  .. 

....do  .. 
....do.. 


7,25,90 
8,20,90 
8,21,90 


7,27,00 
9,  8,96 
9,  8,96 
7.28.96 
9,  9.96 
9.  9,96 
8,  5.90 
9. 10, 96 
9,11.96 

8,  6,96 
9, 10, 96 
9, 16. 96 

9,  6,96 
9, 10, 96 
a,  15, 06 


8,  8,96 
9, 16, 96 
9,17,96 


8.10.96 
0. 16, 90 
9. 17, 90 
8,10,90 
9,18,90 
9,19,90 
8.11,90 
9, 18. 90 
9,19,90 
8, 11, 90 
9,21,90 
9.21,90 
8,12,90 
9. 21, 90 
9, 21, 90 
8,12.90 
9,22,90 
9,23.90 
8, 13. 90 
9,22,90 
9,23,96 
8,13.96 
9,24,96 
9, 25, 96 
8, 13, 96 
9,24.96 
0, 25, 96 
8, 17, 96 
9,26,96 
9,28,96 
8, 17, 96 
9,26,96 
0, 28. 06 
8, 18, 96 
9, 29, 96 
9, 30. 96 
8,18,96 
9,29,96 
9,  30, 96 
8, 19, 96 
10,  1,96 
10,  1,90 


7d*7S... 
28  days.. 
0  months. 


7  days... 
28  days.. 

8  months. 

7  days  . . . 
28  days.. 

8  months. 
7  days  . . . 
28  days.. 
0  months. 

7  days  . . . 
28  days  . . 

8  months 
7 days  ... 
28  days.. 
0  months 


7da3rs  ... 
28  days.. 
8  months. 


7  days... 
28  days  .. 

8  months. 
7  days  ... 
28  days.. 
0  months. 
7 days  ... 
28  days  .. 
0  months. 

7  days  . . . 
28  days  .. 

8  months. 

7  days  . . . 
28  days.. 

8  months. 

7  days  ... 
28  days  .. 

8  months. 

7  days... 
28days... 

8  months. 
7daj8 — 
28  (lays... 
8  months. 

7  days — 
28  days... 

6  mouths 
7 days — 
28  days... 

8  months. 

7  days.... 
28  days... 

8  months. 
7  days.... 
28  days... 

6  months. 

7  days 

28  days.. 
6  mouths. 
7 days — 
28  days... 
0  months. 


80.48 


08.18 


167.67 


289.86 


262.44 


144.88 


80.81 


110.80 


120.02 


100.63 


46.41 


I  30.51 


202.75 


100.16 


65.85 


.150.86 


162.61 


209.18 


88.12 
08.19 


66     67 


66     72 
65     60 


65  ;  68 

65  67 

65  63 

65  66 


65  I  70 
05  '  60 
65     69 


Peroentageof 
inorease  is 
from  28  days 
toOnMmtoa. 


Do. 


Bo. 
Bo. 
Do. 


Percentage  of 
increase  is 
from  7  days 
too  months. 


Percentage  ot 
increase  is 
from  28  days 
to  8  months. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Dou 


)gle 


! 
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CUmcrete  auperBiructure  to  hredhwaier  at  Marquette,  Mioh.—^ontinned. 
CBMSKT  TESTING,  1896— CHARACTERISTICS  OF  CEMENT  AND  SAND-ContiDaed. 


I 


1380 
1360 
1360 
1400 
1400 
1400 


1460 
1460 
1460 
1500 
1500 
1500 
1560 
1560 
1560 
1600 
1600 
1600 
1660 
1660 
1060 
1700 
1700 
1700 
1760 
1760 
1760 
1800 
1800 
1800 
1860 
1860 
1860 
1000 
1900 
1900 
1060 
1960 
1960 
2000 
2000 
2000 


2060 
2060 
2060 
2100 
2100 
2100 
2160 
2160 
2160 
2200 
2200 
2200 


2300 
2300 
9800 
2360 


2400 
2400 


Eind  «r 


....do.. 

....do.. 

PortUuid.. 

....do... 

....do... 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
.do. 
.do. 
..do. 
..do. 
..do. 
..do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
-do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
•do. 
.do. 
-do. 
.do. 


....do . 
....do. 
....do. 
....do  . 
...  do. 
....do. 
....do. 
....do. 
....do  . 
do. 

..do. 

..do. 

..do. 
do. 


....do. 
...do. 
....do . 
....do. 
....do. 
....do  . 
....do. 
....do. 
....do. 
....do . 


mu 


8,10,96 
10,  1,06 
10,   1,96 

8,19,96 
10,12,90 
10,18,96 


8,20,96 
10,12,96 
10,18,96 

8,21,96 
10.14,96 
10,15.96 

8.22,96 
10,14,96 
10,16,96 

8,22.96 
10,16,96 
10,18,96 

8,24.96 
10, 16, 96 
10, 18, 96 

8.24,96 
10,22,96 
10, 23, 96 

8,27,96 
10, 22, 96 
10,23,96 

8,27.96 
10, 24. 96 
10,27.96 

8.29,96 
10. 24, 96 
10. 27, 96 

8.29,96 
10,20,96 
10, 28, 06 

9,  2,96 
10,29.96 
10, 28, 06 

9.  3,96 
12,  1,96 
12,   1,96 


9,  8,96 
12.  3,96 
12,  4,96 

9,  4.96 
12,  3,96 
12,  4,96 

9.  6,96 
12,  5,96 
12,  7,96 

9,  5,96 
12,  5,96 
12,  7,96 

9,  7,96 
12,  8,96 
12,  9,96 

9,  7.96 
12,  8,96 
12,  9,96 

9,  8,96 
12, 10, 96 
12, 11, 96 

9,  8.96 
12, 10, 96 
12,11,96 


Agb. 


7dAy8... 
28  days.., 

6  months. 

7  days... 
28  days.. 
6  months. 


7 days  ... 
28  days.. 

6  months 

7  days  ... 
3  months. 

6  months. 

7  days  . . . 
3  months. 
6  months. 
7 days  ... 
3  months. 

6  months. 

7  days  ... 

8  months. 

6  months. 

7  days  ... 

8  months. 
6  months 
7 days  ... 
3  months. 

6  months. 

7  days  . . . 
3  months. 

6  months. 

7  days  . . . 
3  months 

6  months. 

7  days  . . . 
28  days  . . 

6  months 

7  days  . . . 
28  days  . . 

6  months 

7  days  ... 
28  days  . . 
6  mouths. 


7 days  ... 
28  days  . . 
6  months, 
3  days  . . , 
28  days  .. 

6  months 

7  days  ... 
28  days  . . 

6  months. 

7  days  ... 
28  days  .. 

6  months. 

7  days  ... 
28  days  .. 

6  mouths. 

7  days  . . . 
28  days  .. 

6  months. 

7  days  ... 
28  days.. 

6  months. 

7  days  ... 
28  days  .. 
6  months. 


Tttnatifi  stituigth. 


96 
120 
320 
266 
328 
489 


250 
310 
460 
292 
430 
433 
234 
375 
428 
222 
400 
454 
218 
396 
424 
264 
383 
469 
322 
377 
487 
246 
879 
432 
244 
417 
406 
234 
260 
376 
268 
302 
452 
222 
309 
486 


234 
846 
472 
170 
353 
500 
274 
333 
460 
276 
347 
441 
232 
356 
489 
280 
302 
467 
274 
352 
440 
204 
273 


74 
01 
268 
206 
261 
870 


204 
255 
374 
258 
351 
370 
206 
352 
399 
191 
335 
364 
170 
340 
389 
206 
297 
389 
284 
331 
425 
196 
312 
354 
188 
808 
850 
189 
222 
824 
233 
287 
334 
199 
241 


194 
317 
392 
150 
305 
420 
172 
303 
410 
160 
271 
400 
190 
294 
416 
236 
377 
403 
244 
307 
397 
160 
233 
860 


|£3 

p  I  a 

^  9.  o 


Temperature. 


^    Eh 


a  a'  J  L  a  ^^ 


5 
5 

5  186.41 

5 

5    

5  85.84 


91.34 
104.' 45* 


92.48 


46.74 


87.61 


46.21 


79.62 


68.40 


51.37 

mis' 


108. 57 


190.63 


90.67 


102.87 


110. 48 


69.32 


65.89 
108.79 


68 


63 


Remarks. 


Percentage  of 
inoreas»  is 
from  7  days 
to  6  months. 


Percentage  of 
increase  is 
from  7  da.vs 
to  6  montlis. 


Do. 


Do. 


Do. 


Do. 


Do. 


Do. 


Do. 


Digitized 


Do, 

byL^oogie 
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Etedof 
oement. 

Date 
made. 

Age. 

Tensile  strength. 

1 

Temperature. 

1 

i 

1 

s 

\ 

1 

•si 

1 

a 

1 

e 

1 

•— 

a 

h 

0 

P 

9 

r 

» 

t 

u 

9 

w 

m 

y 

9 

S«60 
3460 
2460 

2600 

2500 
2S00 
2500 
3660 
2560 
3600 
3600 
2600 
3660 
3060 

Natural... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

8,25,06 
12,12.06 
13,14.06 

8,25.06 
12,12,06 
12.14,06 

8,26,06 
12,15,66 
12,16,06 

8,36,06 
13.17.06 
12,18.06 
10,   2.06 
12,17.06 
12,18.06 

7  days... 
28  days.. 

6  months. 

7  days... 
28  days.. 

6  months. 

7  days... 
28  days.. 

6  months. 

7  days... 
28  days.. 

6  months. 

7  days... 
28  days.. 
6  months. 

80 
166 
378 

88 

102 
367 

81 
170 
856 

86 
166 
820 
126 
105 
861 

06 
188 
400 

110 
300 
897 

84 
301 
368 

00 
108 
846 
140 
328 
880 

70 
188 
857 

72 
176 
306 

78 
164 
814 

82 
188 
816 
111 
166 
840 

6 
6 
5 

6 
6 

5 
6 
5 
6 

5 
5 
5 
5 
5 
6 

i27"77* 

'oaw" 

*00."i4' 
*66."i7* 

67 
67 

60 

73 
67 
60 
64 
67 
67 
66 
68 
67 
71 
60 
60 

68 
63 
68 

63 
68 
63 
63 
63 
68 
68 
C8 
63 
68 
63 
68 

S 

66 

66 
66 
66 
66 
66 
66 
66 
66 
64 
66 

t 

es 

63 
•4 

68 
62 
64 
50 
62 
62 
60 
63 
62 
66 
64 
64 

& 
& 
& 

& 
& 

s. 

& 
s. 
& 

8. 
& 
8. 
8. 
8. 
& 

Pec«entaga«r 
iBereaae    Is 
from28daya 
toOmonSa. 

Do. 

Do. 

Do. 

Do. 

TBSTS  TO  SHOW  EFFECT  OF  AGB  OF  CEMENT  ON  TENSILE  STRENGTH. 
(BRIQUETS  SEVEN  DAYS  OLD.) 


Cement 

Sand. 

II 

E^nd. 

Fineness. 

Kind. 

Fineness. 

H 

r 

"8 

i 

Per  oent 
sieve. 

Per  cent 
sloTe. 

Per 
oent 

No.'lO 
sieve. 

Percent 

passing 

No.  20* 

sieve. 

Per  oent 

sieve. 

Poroent 
sieve. 

^1 
1* 

1340 
IMO 
306O 
3100 
3110 
3890 
3440 

Portland 

do 

do 

do 

do 

do 

Natural 

06.66 
00.64 
00.45 
00.38 
00.50 
00.14 

04.86 
03.05 
04.54 
03.04 
02.51 
01.24 

Lake... 
....do... 
....do... 
....do... 
....do... 
....do... 
do  ... 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
03.70 
83.70 
08.70 
03.70 
08.70 
06.70 
03.70 
03.70 
03.70 
03.70 
03.70 
08.70 
03.70 
03.70 
83.70 
03.70 
03.70 
06.70 
08.70 
08.70 
08.70 
98.70 

63.66 
62.56 
52.65 
62.65 
52.66 
68.56 
53.60 
62.66 
52.66 
62.56 
52.55 
62.55 
52.66 
62.55 
52.66 
52.56 
52.56 
52.65 
52.55 
62.65 
62.56 
62.56 
52.56 
52.55 
52.55 
52.55 
62.55 
63.60 

11.80 
11.80 
11.80 
11.80 
n.80 
11.80 
1L30 
11.80 
11.80 
1L30 
11.80 
1L80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
1L80 
11.80 
11.80 
11.80 
11.80 
11.80 
1L80 

1 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
18.lt 

3480 

do 

....do... 

18.lt 

3660 

8700 
3760 

do 

do 

do 

05.50 
06.00 

70.88 
87.42 

....do... 
....do... 
do  ... 

18.18 
18.18 
18.lt 

3810 
3860 

do 

do 

02.06 

70.10 

....do... 
....do  ... 

18.18 
18.18 

3010 
3060 

do 

...    do 

05.46 

88.46 

....do... 
....do  ... 

18.18 
18.18 

8010 
8060 

do 

.  a      .     do        ....... 

07.00 

87.68 

....do... 
do  ... 

18.18 
18.18 

8110 
8160 

do 

do 

06.50 

84.06 

....do... 
do  ... 

iai8 

18.18 

8210 

do  ... 

18.18 

8260 

do 

do  ... 

18.18 

8810 
8860 

do 

....  do  

03.60 

70.30 

....do... 
do  ... 

18.18 
18.18 

8410 
8460 

do 

do 

02.M 

70.11 

....do... 
do ... 

18.18 
18.18 

8610 
8660 

do 

do 

01.48 

78.10 

....do... 
....do  ... 

18.18 
18.18 

8610 

do 

0L08 

78L84 

....do ... 

18.10 
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CanereU  9uper$trueiure  to  hreakwaUr  af  Marquette,  Miok, — Gontiiiiiad. 
TESTS  TO  SHOW  SFFBCT  OF  AGB  OF  GEICBKT  ON  TEMSILB  STBBKGTH,  BXG.-<>»iii*d. 


Flnt  sample. 

1 

Kind  of  cement. 

Tfane  of  setttng  of 
cement. 

Date  on 

which  bri. 

qoetwas 

made. 

Tensneetrcngth. 

To  bear  ^ 
inch  win, 

To  bear  ^ 
inch  wire, 

HeuL 

Highest 

Lowest. 

Knmber 
averaged. 

sssb 

106O    . 

noo  . 

1170    - 

»so  . 

2440 
2480    . 
2650    . 

270O        m 

2700 
2810 
2800 
2910 
2960 

aoio 

Poarttand 

do 

220 

132 

i.  S.66 

0,  2,96 
0.   8,96 
9.   4,9* 
9,   6,96 
9,   8.94 
8,2fi,9fl 
8,^,96 
8,27,94 
10,   2,96 
10,   8,96 
10,   3,96 
10.   6,04 
10,   6,96 
10,   0,84 
10,   «t,Bfl 
10,  7.04 
10,   7,96 
10,   8,04 
10,  8.96 
10,   9,96 
10, 17, 90 
10,17,90 
10,18,96 
10/^0,96 
10,20,00 
10,21,9« 
10,31,90 

S80 
346 
233 
160 

*jm 

225 

im 

132 
103 
127 

137 
77 
6ft 
78 
99 
8] 
90 

lao 

181  i 
72 
91 
61 
00 
64 
61 
69 
05 
72 

S46 

260 
346 

no 

293 
236 
170 
154 
116 
139 
144 

m 

76 
85 
103 
06 
121 
141 
139 
79 
lOfl 
07 
73 
78 
«4 
71 
70 
74 

283 
280 

220 
150 
193 
214 
86 
74 
88 
117 
125 
74 

n 

96 
68 
76 
114 
128 
69 
76 
64 
61 
6i 

m 

6* 

65 

do 

do 

. .. .do  ........ 

167* 

"m 

. . ..do  .....••> 

Katnral 

do 

do 

60 
67 

9« 
99 

s 

do 

do 

do 

56 
66 

74 
SO 

do 

.....do  ....*..• 

87 

T? 

do 

do 

60 

74 

8000 
8110 
3100 
8210 

do 

do 

do 

do 

61 
47 
60 

84 
76 

S810 

do 

48 

m 

83O0 
8410 

do 

do     

48 

73 

8460 
8510 

do 

do 

62 

79 

8560 
8610 

do 

do 

49 

79 

Khftdofoemeat. 

t 

Time  of  setting  of 
cement. 

Date  on 
which  bri- 
quet was 
made. 

Tensile  strength. 

i 

To  bear  tV* 
inch  wire 

TobesTfV 
inch  wire 
weighing 
1  poimd. 

Mean. 

Highest. 

Lowest 

Knmber 
averaged. 

1940 
1900 

PorUand 

do 

M 

127 

4,24,87 
4,  2i,  97 
4.24,07 
4,24,97 
4,  24,  97 
4,24,97 
4,24,97 
4, 34.,  97 
4«24,97 
4,24.97 
4.20.97 
4,S6.97 
4.m07 
4,20.07 
4,26.97 
4,2^.97 
4,26,97 
4,2fl,97 
4,£(i,a7 
4,2fl,B7 
4.27.07 
4*27.97 
4,27,97 
4,27,97 
4,  27, 97 
4,37,97 
4,27  97 
4,37,97 

245 

20t 
240 
257 
2gl> 
232 
171 
166 
12B 
1B9 
104 
90 
93 
105 
97 
105 
102 
134 
131 
97 
M 
110 
114 
121 
108 
110 
lOO 
U2 

371 
279 
358 
284 
300 
2&0 
219 
181 
130 
179 
113 
98 
111 
117 
110 
115 
113 
148 
138 

no 
io 

116 
137 
119 
113 
118 
112 
111 

318 

338 

231 

^3 

355 

215 

ISO 

148 

119 

144 

94 

82 

77 

90 

m 

81 
87 
113 
130 
85 
S6 
107 
105 
UO 
105 
lOi 
106 
107 

2050 

do 

SlOO 
2170 

do 

do 

U 

125 

2860 

do 

2440 
2480 
2660 

Nataral 

do 

.....do  ...••.*. 

m 

2700 
2760 
2810 

do 

do 

...  do  .•••••»• 

BO 
87 

62 
61 

2800 
2910 

do 

do 

46 

m 

2900 
8010 

do 

do 

43 

69 

8060 
3110 
8160 
8210 

do 

do 

do 

do 

4fi 
44 
44 

71 
69 

67 

8260 
8810 

do 

do 

39 

62 

8860 
8410 

do 

do 

43 

70 

8460 
8610 

do 

do 

45 

71 

8660 

8610 

do 

47 

64 

J 
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Canorete  n^perBtruoture  to  hreahwaier  at  Marquette,  Jliiek. — Continued. 
TESTS  TO  SHOW  EFFECT  OF  AGE  OF  CSMEKT  ON  TENSILE  STRENGTH,  BTC.-C(nit*d. 


Kindofoement. 


Change  In  strength. 


IncreMe. 


I 


Decrease, 


Temperatures. 


First 
sample. 


Second 
sample. 


**  a 


1940 
1990 
2050 
2M)0 

2170 
2850 
2440 
2480 
2650 
2700 
2760 
2810 
2860 
2910 
2960 
8010 
8060 
8110 
8160 
8210 
8260 
8310 
8860 
8410 
8460 
8510 
8560 
8010 


Portland., 

do.... 

....do.... 
do... 


do 

.....do 

Natural.... 

.....do 

do 

do 

do 

do 

<\o 

do 

do 

do..'... 

do 

do 

do 

.....do 

do 

do 

.....do 

do 

do 

do 

do 

do 

Mean  increase, 

Portland. 
Mean  increase, 

natural. 


6.52 

6.53 

5.58 

60.62 

7.69 
8.11 
24.46 
27.27 
19.42 
88.07 


16.88 
85.36 
84.61 


29.63 
6.25 
3.08 


84.72 
3.30 
80.33 
72.73 
89.89 
77.05 
59.42 
67.69 
55.55 
12.41 

27.27 


31 


22.63 


2.02 


First  sample  broken— 8 
days  old* 


Construction  of  Concrbtk  Superstructure  to  Breakwater,  Marquette, 

Mich. 

Table  No.  1. — Labor,  euperintendenoej  and  materials,  quantities  and  cost,  composing 

oonorete  in  place,  1896. 


Elnd  of  work. 

Portland 
cement. 

Natural  cement. 

Broken  stone. 

ings. 

Bar- 
rels. 

Cost. 

Bar- 
xels. 

Cost. 

Cubic 
yards. 

Cost 

Cubic 
yards. 

Cost. 

Honolithio  concrete  blocks  . . 

1,780 

$1,901.04 

968.5 

876 
104.76 

$1,560.91 

607.18 
169.69 

68.60 

$80.97 

Subaqueous  concrete  fonnda- 



453 
126 
29 
76 

$1,190.03 

831.00 

76.18 

197.02 

Concrote  footing.. ..••.....•. 

Gallery  floor 

24.10 
62.29 

9.46 

Repairs  with  oonorete 

24  41 

683 

1,794.28 

1,780 

1,901.04 

1,443.25 

2,886.68 

139.89 

64.88 
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Tablb  No.  1.— Lobar,  tuperimieHdm^,  tmd  maierialB,  «to.— Continued. 


Band. 

Babblestona. 

Iron. 

Burlap. 

Kind  of  work. 

Cnbio 
yards. 

Coot. 

Cnbio 
yards. 

Cost. 

Pounds. 

Cost. 

Yards. 

Coot. 

iAtm 

485.61 

180 
52.87 
11.57 
20.00 

$100.36 

70.56 
20.62 
4.53 
11.72 

214.27 

407.5 

$61.12 

8.22( 
1.61( 

)     $106.80 

CMtutrMM  footinip 

)        53.10 

Bepain  with  ooncrete 

Totol  expended  material 

750.45 

287.60 

214.27 

407.5 

61.12 

4.834 

}      160.58 

Tarred  paper. 

Gas  pipe. 

Cost  of 
twine    - 
and 
needles. 

Tacks. 

Kind  of  work. 

Pounds. 

Cost. 

Linear 
feet. 

Cost. 

Pack- 
ages. 

Cost. 

Honolitlilc  concrete  blocks. . . 
SnbaqneonA  ooncrete  fonnd*- 

1,126 

$12.07 

/6"-       6 
\r-     76 

♦IS} 

24 

$0.80 

$6.86 
8.18 

nAnATwilA  foAtlnff                         ...     . 

Aa.11*i^  floor           ............. 

TtAnAlra  iHth  concrete. ...... 

1,125 

12.07 

82 

4.16 

0.54 

24 

.80 

Total  ooet 

of 
materials. 

Superintendence  and  labor. 

Concrete  in  place. 

Kind  of  work. 

Mixing. 

Depositing 

Total  cost 

Cubic 
yards,      c 

Cost  per 
nbic  yard. 

Honolithio  ooncrete  blocks  . . 
tiOT. 

$8,750.48 

1,080.47 

577.48 

00.16 

288.15 

$856.18 
842.22 

$458.72 
211.72 

$1,814.00 

568.04 

214.00 

68.80 

250.17 

1.231.528 

876 

104.760 
24.100 
62.200 

$4,118 
6.768 

7.564 

Gallery  floor...* 

6.280 

Sepeirswithconorete 

7.010 

6,68tM 

1,11M.40 

2,302-80 

1,707.668 

*5.02 

1 

*ATerage. 
Tablb  No.  2.— C7o«<  of  lobar  ond  nuiUrioU  ouxiliary  ia  oanorete  warJc,  1896. 


Designatton. 


Bemoring  crib  superstructure 

MoTing  and  setting  ooncrete  forms 

Trestles  and  railroad  tracka 

Depositing  riprap  for  cribs 

Temporary  tunber  work 

Repairs  to  nlant 

Breotion  or  concrete  ^ed 

Construction  of  boat 

Constructing  stone  bin  and  grading 

Constructing  standard  form 

Care  and  storing  plant 

Baising  3  scows  after  storm  October  80 

Bepalrs  to  deck  of  timber  superstructure 

Placing  181  cords  of  stone  for  crib  foundation  . 

Fuel  for  engine  and  oonorete  house 

Piling  and  sampling  cement 

Cement  testing ., 

New  plant  and  tools  not  dassifled 

Office  work  and  surreys 

Brection  of  plant 

MisoeUaneons  items 


Total. 


8nperln« 
tendenoe 
and  labor. 


$006.45 

858.80 

623.40 

600.12 

416.50 

662.75 

66.46 

80.00 

46.30 

117.00 

780.45 

205.04 

12.75 

173.08 

03.30 

148.50 

288.00 

601.60 

476.62 

630.18 


7,018.15 


Materials. 


$108.00 


85.86 
213.16 
178  24 
20.00 
64.00 
57.12 
28.60 


50.47 


320.15 
107.07 
56.00 
05.35 


1,830.00 


Charged 

to  concrete, 

1806. 


$1,000.45 
858.80 
623.40 


452.86 


768.05 


03.80 
148.50 
288.00 


583.50 
587.08 
85.85 


Per  cent 

charged  to 

concrete. 

1806. 


5,007.88 


50.01 


87.50 
24.37 
6.00 
10.13 
17.41 


20.51 
7.22 
17.80 


08.06 


884.52 
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Table  No.  S.-'Quantitiei  and  value$  ofnuUeridU  on  hand  November  SO,  1896. 


DesigDAtioa. 


Qaantity. 


Co8tp«r 
anit. 


Yalofi. 


Portlaad  oement 

NfttnnJ  oement 

BrokoD  stone 

Sand 

Stone  scTMnJngi 

BnrlAp 

▲■aortediron 

Small  toola  md  appUanoea  . 
Bnbber  boots 


ImutoIb. 

do... 

.oabio  yards. 

...do... 

do... 

yards. 


1.716.72 

1,152 
820 
12e 
872.8 

4,000 


$2.75 
1.16 
1.06 

.46 
1.10 

.041 


.pairs. 


28 


$1,068.23 

1,824.80 

1,353.00 

56.70 

410.06 

190.00 

62.15 

186.50 

84.00 


Total  yalno  of  material  on  hand. 


6,625.46 


Tabue  No.  4t,— Summary  of  eervioee  and  materiaU  expended  on  work  from  Deeemher  2, 

1896,  to  November  SO,  1896. 

Valne  of  materialB  carried  over  from  1885  and  ased  in  1896 $1,903.66 

Value  of  raaterialfl  pnrobased  in  1896  and  miBcellaneons  expenses 11, 693. 40 

Valne  of  labor  and  superintendence^  1896 9,406.95 

Total  cost 28,003.00 

Less  value  of  materials  on  hand  and  servioeable 5,625.46 

Total  cost  of  labor,  superintendence,  materials,  and  miacellaneous 
expenses 17,377.64 

Tablb  No.  ^.—Summary  of  all  ehargee  to  eonoretefrom  Deoemher  1, 1895,  to  November  SO, 

1896,  indueive, 

Buperintendenoe  and  labor  making  and  depositing  concrete $2, 892. 80 

Cost  of  materials  used  in  the  concrete 6,631.69 

Cost  of  items  auxilianr  to  concrete 6,007.88 

Ten  per  cent  of  cost  of  items  not  directly  chargeable  in  1896 334. 52 

Ten  per  cent  of  value  of  plant  as  estimated  in  1896 808.23 

Total  charged  to  concrete  in  1896 16, 176. 12 


G  G8. 

CONSTRUCrrtNG  HARBOB  OF   REFUGE  AT  PRB8QUE  ISLE  POINT,  MAR- 
QUETTE BAY,  MICHIGAN. 

This  is  a  new  work,  ordered  by  the  act  of  Jane  3, 1896. 

For  the  description  of  the  locah'ty  and  the  interests  to  be  benefited 
by  the  improvement,  see  last  Annual  Report,  pages  2385, 2386.  The  act 
of  June  3, 1896.  appropriated  $20,000. 

The  approved  project  is  the  construction  of  a  breakwater  1,000  feet 
in  length  on  the  reef  running  out  ftom  Presque  Isle  Point  in  a  general 
southeast  direction.  This  will  protect  the  ore  and  commercial  docks 
of  the  Lake  Superior  and  Ishpemiug  Railway  Company  and  the  docks  ol 
the  Dead  River  Lumber  Company. 

The  current  appropriation  is  being  exi>end6d  in  building  500  linear 
feet  of  the  breakwater,  under  a  contract  with  A.  &  D.  Sang,  of  Duluth, 
Minn.,  dated  January  20, 1897,  approved  February  6, 1897,  and  to  be 
completed  October  1, 1897,  at  a  cost  of  930.40  per  linear  foot. 

It  is  proposed  to  give  the  breakwater  in  cross  section  a  slope  from 
+  0.5  feet  (low- water  datum)  on  the  lake  side  to  + 10  feet  on  the  harbor 
side,  thus  allowing  the  waves  to  slide  over  the  work  and  fedl  down  verti- 
cidly  inside,  with  a  minimum  of  impact  and  resistance. 

The  work  will  be  of  timber  filled  with  stone.  Under  the  contract, 
two  cribs  have  been  placed,  two  other  cribs  have  been  DU^^frraiedi 
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and  the  snperstractare  has  been  started.  The  work  is  ander  the  imme- 
diate charge  of  Mr.  Clarence  Oolemau,  United  States  assistant  engineer, 
in  chajrge,  also  of  the  breakwater  in  Marquette  Harbor  proper. 

Money  statement. 

Jnlyl,  1896,  balance  nnexpended $20,000.00 

JnneSO,  1S97,  amoiint  expended  during  fiscal  year 855.95 

July  1,  1897|  balance  unexpended 19,144.05 

July  1,  1897,  outstanding  liabilitiea $183.00 

July  1,  1897,  amount  covered  by  uncompleted  contracts 15,200. 00 

^ 16.883.00 

July  ly  1897,  balance  available 3,761.05 

f  Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amoon t  that  can  be  profitably  expended  in  fiscal  year  en  <  1  m  g  J  une  30, 1899    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ah^traet  ofprapoaaU  reoHved  at  Duluth,  Minn.,  far  the  breakwater  oanetmotion  ai  Preeque 
IsU  Paint,  Marqnette  Bay,  Michigan,  apened  January  11, 1897,  by  Maj.  Clintan  B,  Sears, 
Corps  af  Engineers. 


SfK 


Same  and  address  of  biddflt; 


For  the 

whole  work 

complete, 

SOOf^tin 

length. 


For  each 
linear  foot 
leu  than  600 
feet  computed 
at  the  oator 
end,  and  not 
to  exceed  100 

fSBOtinall. 

will  allow  the 

United 

SUtea— 


Jndiah  F.  Haaaoom  and  James  B.  Smith,  Harquette,  Mich 

A.  &D.  Bang. Dnlnth, Minn 

Oreen  &  Anderson,  Green  Bay.  Wia 

Pow«U  ft  Mitchell,  Marquette,  Mich 

John  H.GiUett,Marqaette,  Mich 

Louis  ]S.Chanasee,Negaanee,  Mich 

Wm.  McCnrdy,  Houghton,  Mich^  Alex.  McUurdy,  Duluth,  Minn 

Mathews  &  Keith,  Manitowoc  Wis 

Porter  Bros.,  Dnlnth,  Minn 

Baml.  Menlece,  Duluth,  Minn 

G«o.  R.  King  and  Huffh  Steele,  Duluth,  Minn 

lEngeneLarocheaU,Marqnetta,Mioh 


$17,962.78 
16,200.00 
10,»40.e0 
16,405.00 
19,000.00 
19,705.00 
18,026.00 
10,608.00 
20,600.00 
19,600.00 
17,900.00 
17,700.00 


136.86 
80.40 
40.00 
26.00 
40.00 
42.00 
89.64 
86.00 
41.00 
60.00 
40.00 
40.00 


Abstract  af  existing  caniract. 

Contract  with  A.  AT).  Sang,  of  Duluth,  Minn.,  for  building  500  feet  of  break- 
water,  dated  January  20, 1897,  approved  February  6, 1897.  Work  commenced  May  1, 
1897,  and  to  be  completed  October  1, 1897. 


COMMBRCIAL  STATIBTICB. 

Preeque  Isle  Paint,  Marquette  Bay,  Michigan,  1896. 


Shipmento. 

Tona. 

Beceipts. 

Tons. 

Ttoii  or6  •••• 

290,818 
48,446 

Coal , 

8.623 

Lnmber --- - -- 

Total. 

839,268 



Total  exporta 889,268 

Total  importa 8,623 


Total  exporta  and  imporU • 247,781 


Kvmber  of  anivala 

Vambar  of  departures . 


207 
207 


Total  Biaber  azzlvals  and  daparturea. . 


414 
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G  G  9. 
mPROYEMENT  OF  HARBOR  OF  REFUGE  AT  GRAND  MARAIS,  MICHIGAN 

The  harbor  of  Grand  Marais,  Mich.,  wa8  only  accessible  for  yesselfi 
drawing  less  than  9  feet.  Once  within  the  bay  there  is  ample  depth  to 
float  the  largest  vessels.  As  a  harbor  of  refage  it  is  of  pressing  impor- 
tance to  the  shipping  navigating  the  lakes  in  this  vicinity,  as  the  many 
wrecks  in  this  neighborhood  bear  witness. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  has  for  itis  object  the  creation  of  a  safe  entrance  into  the  bay  for 
vessels  of  the  largest  size.  The  entrance  is  500  feet  in  width,  protected 
by  crib  piers  on  either  side.  The  west  pier  is  now  1,406  feet  long, 
including  100  feet  of  pile  dike,  and  the  east  pier  1,153  feet  long,  includ- 
ing 100  feet  of  pile  dike. 

A  careful  and  comprehensive  survey  made  in  the  fall  of  1894  showed, 
when  compared  with  previous  surveys,  that  the  harbor  was  slowly  but 
surely  filling  up  by  the  sand  rolled  in  by  the  waves  through  the  interval 
of  5,700  feet  between  the  east  pier  and  the  eastern  shore. 

This  fact  necessitated  an  amendment  of  the  project  by  providing  for 
a  close  pile  dike  across  this  open  interval.  This  was  approved  by  the 
Chief  of  Engineers  December  21, 1894. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers  in  1889. 

An  examination  made  in  June,  1890,  showed  considerable  shoaling, 
and  in  1891  it  was  again  dredged,  this  time  to  a  width  of  175  feet  and 
a  least  depth  of  over  17  feet.  A  partial  survey  made  in  June,  1893, 
showed  a  shoaling  to  14  feet,  principally  opposite  the  portion  of  the 
west  pier  which  extends  beyond  the  east  pier,  so  that  with  any  swell 
on  it  would  not  be  safe  to  bring  in  a  vessel  of  more  than  12  feet  draft. 

An  examination  made  in  June,  1894,  showed  that  there  was  a  least 
depth  of  15.5  feet  along  the  channel,  and  this,  as  before,  opposite  the 
west  pier,  where  it  extends  beyond  the  east  pier. 

The  amount  expended  on  the  above  project  as  amended  in  1894,  up 
to  the  close  of  the  fiscal  year  ending  June  30, 1896,  was  $271,661.92. 

At  that  time  there  was  a  navigable  channel  of  15  feet  into  and  between 
the  piers.  This  channel  has  remained  practically  unchanged  as  to 
depth,  but  not  so  direct,  as  it  has  been  pushed  over  to  the  east  just  out- 
side the  entrance  by  a  bar  which  appears  to  be  working  in  firom  the 
west,  and  has  advanced  to  a  point  opposite  the  middle  line  between 
the  piers.  The  material  for  this  bar  comes  from  the  sand  bluffs  to  the 
west.  For  several  years  the  wash  from  these  bluffs  was  expended  in 
building  up  the  shore  out  along  the  west  pier,  but  this  action  appears 
to  have  ceased,  and  the  material  seems  now  to  be  expended  in  building 
up  and  shoaling  at  the  outer  end  of  the  west  pier. 

At  the  date  of  the  last  Annual  Report  the  construction  of  the  pile 
dike  was  going  on  under  the  contract  with  Mr.  Francis  L.  McDonald. 
On  September  1, 1890,  Mr.  McDonald  stopped  work  and  threw  up  his 
contract,  forfeiting  all  retained  percentages  and  other  moneys  due. 
Three  contractors  having  failed  to  complete  the  work,  I  took  possession 
of  Mr.  McDonald's  plant  and  the  material  on  hand,  and  proceeded  with 
the  work  by  day's  labor.  About  4,700  linear  feet  of  dike  was  completed 
by  the  close  of  the  season  under  very  adverse  circumstances,  and  was 
attended  with  some  losses  due  to  unusually  early  storms. 

During  the  winter  the  heavy  ice  did  some  damage  to  the  weaker 
detached  portions.    When  work  was  resumed  in  the  spring,  4,636  linear 
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feefe  ifM  in  good  condition)  leaving  1,064  feet  to  be  eompleted|  of  which 
746  feet  had  been  flnished  by  t]}e  end  of  the  fiscal  year.  It  is  expected 
that  the  remalDing  318  feet  will  be  completed  in  July,  and  at  a  total 
oost  less  than  originally  estimated,  notwithstanding  the  bad  luck  with 
contractors  and  losses  from  storms  to  incompleted  and  unprotected  work. 

To  complete  the  pier  work  according  to  the  approved  project  400  feet 
remains  to  be  added  to  the  west  and  600  feet  to  the  east  pier.  It  is  pro- 
posed to  expend  the  remainder  of  the  ftinds  not  used  for  the  dike  and 
repairs  in  extending  the  west  pier  about  250  feet^  the  work  to  be  done 
by  contract. 

To  this  end  a  contract,  after  due  advertisement,  has  been  made  with 
A.  &  D.  Sang,  of  Duluth,  Minn.,  dated  March  31, 1897,  approved  May 
5j  1897,  for  pier  extension,  at  $49.98  per  linear  foot,  work  to  be  com- 
pleted by  November  1, 1897.    This  contract  is  now  in  force. 

The  renewed  growth  and  prosperity  of  the  town  of  Grand  Marais 
reported  in  my  last  annual  report  have  been  maintained  during  the 
past  year. 

The  work  for  the  past  three  seasons  has  been  carried  on  under  the 
efficient  management  of  Mr.  E.  S.  Long,  assistant  engineer.  He  has 
labored  faithfully  and  successfully  to  accomplish  good  results  under 
very  trying  circumstances. 

The  commerce  of  this  place  has  increased  from  1,910  tons  in  1887  to 
90,497  tons  in  1896.  While  the  expenditure  for  this  harbor  is  inciden- 
tsJly  an  aid  to  the  local  commerce,  the  great  object  is  the  affording  a 
harbor  of  refuge  for  the  general  lake  commerce.  In  1892 155  vessels 
entered  and  departed;  in  1896  656  vessels  entered  and  departed. 

Origiiua  estimate  (see  Report  of  Chief  of  Engineers,  1881,  p.  2053) $460, 000 

Appropriated 805,350 

This  work  is  in  the  ooUeotion  district  of  Superior,  Mich. ;  nearest  port  of  entry, 
Marquette,  Mich.;  nearest  light-house,  Grand  Marais,  Biioh. 

Money  statemenU 

July  1, 1896,  balance  unexpended $33,688.08 

June  SO,  1897,  amount  expended  during  fiscal  year 14,088.91 

July  1, 1897,  balance  unexpended 19, 499. 17 

July  1, 1897, outstanding flabUities $2,232.80 

July  1, 1897,  amoant  covered  by  uncompleted  contracts 18, 135. 00 

'. 15,387.30 

Jnly  1,1897,  balance  available 4,131.87 


[    harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 


AUtraei  €f  afiprapriatUmt  for  improvk^  Karhar  of  r^fttgo  al  Chand  MaraU,  Mieh. 


'  act  of  Congress- 
Approved  June  14. 1880 $10, 000 

Approved  March  3, 1881 20, 000 

Passed  August  2, 1882 40,000 

Approved  July  6, 1884 35,000 

Approved  August  5, 1886 ....  26, 250 

Of  August  11, 1888 60,000 


By  act  of  Congress — 

ApprovedSeptember  19,1890.  $50,000 

Approved  July  13, 1892 30, 000 

Passed  August  7, 1894 20,000 

Passed  June  3, 1896 24,000 

Total 305,250 


*Does  not  include  work  4m  pila  dike. 
BNO  97 166 


Digitized  by 


Google 


2642   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 


Ah$iraet  of  propotaU  received  at  Duluthf  Minn.^  for  pier  extenHon  at  Grand  Mara^m, 
Mioh.f  opened  March  16, 1897,  by  MaJ.  Clinton  B.  Scare,  Corpe  of  Engineer; 


No, 


Vtaaue  and  address  of  Uddsr* 


For  pier 
exteDttonto 
Indnde  the 
niattreM  aod 
stone  founda- 
tion, eto.,  M  per 
speoifloations 
(250  to  800  Un- 
ear  feet),  per 
linear  foot. 


For 

for  ex- 
tra ripr»p 
in  place  (80 

oords), 
per  oord. 


Eolow  ft  Iffnnroe,  CbarloTolx,  Hioh 

Joseph  A.  Besnyais,  CharleToix,  Mich 

Heldmaier  ft  Nen,  Chicago,  HI 

Green  ft  Anderson,  Greenbaj,  Wis 

/Alex.  MoOordyjDolath, Minn 

\  Wm.  MoGnrdy,  Honchton,  Mich 

A.  J.  Dnpnis  and  William  M.  Blay,  Detroit,  Mich 

Lipsett  ft  GregK.  Sanit  Ste.  Marie,  Mich 

PoweU  ft  Mitchell,  Marquette,  Mich 

George  Cooper,  Manitowoc,  Wis 

A.  ft  D.  Sang,  Dnlath.Minn 


$50.07 
78.50 
54.77 
87.80 

68.50 

83.00 
85.50 
66.75 
67.00 
48.86 


$11.50 
1ft.  00 
7.80 
It.  00 


80.25 
18.75 
12.07 
0.00 
8.00 


Ahetraei  of  exieting  ooniraeU 

Contraot  with  A.  &  D.  Sang,  of  Dalath.  Minn.,  for  250  feet  pier  extension,  dated 
Maroh  31, 1897,  approved  May  6, 1897;  work  commenoed  May  1, 1897|  to  be  completed 
NovemW  1, 1897. 


OOMMBRCIAL  8TATI8TI08. 

ArrivaU  and  cHearancee  of  veeeeU  at  Grand  Maraie,  Jfld^ 


Vessels. 

Arrivals. 

Clearances. 

IBOS-'-Stesm 

155 
188 
108 
268 
828 

155 

i«M_a|;Aun *  187  (tonnaflre.  20.645):  sail.  11  (tonnace.  10.000) 

197 

iflQii    QtPHTn   IflO'  ImrirftH  BO  (t/^nnAffO  49300>:Sfiil  8.. 

292 

iflQ&    StAKm  210  rtonnafire  78.(K)0) :  sail  and  tow.  44  (tonnairo.  26.800) 

tBl 

1806— Steani,  224  (toDoage,  210,U0U);  sail  and  tow,  104  (tonnage,  lUO.OOO) 

828 

Principal  orHclee  of  export  and  import. 


Exports. 


Tons. 


Imports. 


Tons. 


Lumber 

Shingles 

Lath 

Fish 

Total 

Yalaation  (incladlng  logs) 


78,000 
2,125 
2,122 

160 


a 82, 807 


$300,000 


Merchandise. 

Coal 

Hay 

Oats 

Total.. 

Yslnation — 


2,600 

4.000 

600 

1,000 


8,100 


$391,650 


a  Does  not  include  some  24,000,000  feet  of  logs. 
Receipts  and  shipments  for  ten  years. 


Year. 


Tons. 


Tear. 


Tons. 


Year. 


Tons. 


1887 
1888 
1889 
1890 


1,910 
6,270 
8,686 
9,405 


1801 
1892 
1898 
1894 


1,356 

5,020 

85,450 

89,250 


1895. 
1890. 


56,206 
80.487 


Approximate  ralae  of 


for  1886,  8691,660. 
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G  G  lO. 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  PORTWING,  WISCONSIN. 

[Printed  in  Hoaae  Doc.  No.  118,  Fiftj-fonrth  CongieM,  woond  MStion.] 

Opfiob  of  THE  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.j  December  5j  1896. 
Snt:  I  have  the  honor  to  sabmit  the  accompanying  copy  of  report, 
dated  November  27, 1896,  by  Maj.  Clinton  B.  Sears,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  harbor  at  Portwing, 
Wis.,  provided  for  by  the  river  and  harbor  act  of  June  3, 1896. 

It  is  the  opinion  of  Major  Sears,  concurred  in  by  Col.  Henry  M. 
Robert,  Corps  of  Engineers,  division  engineer,  that  this  harbor  is  worthy 
of  improvement  by  the  General  Government. 

I  concur  in  the  views  of  these  officers  in  so  far  as  to  advise  the  mak- 
ing of  a  survey  of  the  harbor^  estimated  to  cost  $500,  upon  the  results 
of  which  a  more  reliable  opinion  as  to  the  extent  of  the  improvement 
jastified  by  the  commerce  involved  can  be  formed. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Craighill, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War. 


REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Duluthy  Minn.j  November  27^  1896. 
General:  In  compliance  with  your  letter  of  June  16, 1896, 1  have 
the  honor  to  submit  the  following  report  on  the  preliminary  examina- 
tion of  the  harbor  of  Portwing,  Wis.,  provided  for  in  section  8  of  the 
river  and  harbor  act  of  June  3, 1896. 

Portwing  is  situated  on  Flag  Lake  about  three-quarters  of  a  mile 
within  the  entrance  to  Flag  River,  which  latter  lies  on  the  south  shore 
of  Lake  Superior,  nearly  due  east  from  Duluth  and  distant  therefrom 
about  34  miles. 

This  harbor  was  reported  on  by  me  under  date  of  October  20, 1894, 
under  the  name  of  "  Flag  Lake  and  the  mouth  of  Flag  River,  Wisconsin,'' 
in  compliance  with  the  river  and  harbor  act  of  August  17, 1894.  This 
report  was  published  in  House  Ex.  Doc.  No.  66,  Fifty-third  Congress, 
third  session,  and  as  part  of  Appendix  H  H  12,  pages  2580-2583, 
Report  of  Chief  of  Engineers,  1895. 

As  Portwing  and  its  vicinity  were  familiar  to  me  by  reason  of  my 
former  examination,  I  have  confined  the  present  examination  to  a  single 
visit,  by  tug,  to  see  what  progress  the  village  had  made  during  the  last 
two  years  and  to  what  extent  its  people  had  carried  out  their  plans 
formulated  in  1894. 

To  place  the  whole  matter  in.  compact  shape  and  to  avoid  the  incon- 
yenience  of  referring  back  to  the  previous  report,  I  herewith  quote 
verbatim  what  was  tiien  said: 

Flftg  Riyer  U  a  stream  about  18  miles  in  length,  has  a  limited  watershed,  and  drains 
s  rough,  broken  oonntry,  fairly  well  wooded.  The  lower  reach  of  the  river  has  a 
gentle  slope,  and  near  the  mouth  is  a  slough  opening  into  Flag  lf^%  b^^  latter  is 
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a  body  of  water  measnrine  along  its  azii  about  li  milee.and  haying  an  aTvrago 
width  of  300  feet.  The  portion  next  the  entrance  has  a  width  of  800  feet  and  a  length 
of  MOO  feet. 

The  maximnm  available  depth  of  water  Ib  about  7  feet  at  low  water.  The  banks, 
except  on  the  sonth  side,  are  low  and  swampy,  and  this  feature  extends  nearly  to 
Lake  Superior,  from  which  the  wet  ground  is  separated  by  a  low  sand  spit  thrown  np 
by  the  lake.  On  the  south  side  of  Flag  Lake  the  banks  are  high  and  slope  np  into  a 
general  plateau,  on  which  a  town  site,  known  as  Portwin^,  has  been  platted.  The 
mouth  01  the  river,  which  originally  entered  Lake  Superior  at  an  acute  angle,  haa 
been  diverted  by  artificial  means  and  now  flows  into  the  lake  at  right  angles.  Two 
rough,  round  timber-crib  piers,  about  250  feet  apart,  have  been  built  bv  the  promot- 
ers of  the  town  site,  and  they  propose  to  dredge  out  between  them  and  njp  into  Flag 
Lake,  the  entrance  to  which  Lb  about  2,100  feet  from  the  outer  ends  or  the  piers. 
The  bottom  of  liie  river  and  lake  is  of  soft  material,  easily  dredged.  The  18-foot  lake 
contour  runs  in  close  to  the  outer  ends  of  the  piers,  between  which  is  a  depth  of  12 
feet.    Farther  in,  however,  there  is  only  1^  feet  at  low- water  stage. 

The  piers  are  well  located  and  the  whole  locality  is  susceptible  of  radical  improve- 
ment at  a  comparatively  low  cost.  If  in  the  future  there  should  appear  to  be  any 
real  demand  for  a  harbor  of  refuge  along  the  south  shore  between  Superior  and  the 
Apostle  Ishmds,  a  stretch  of  only  58  miles,  this  locality  is  the  best  adapted  for  the 
purpose  of  any  point  near  the  middle  of  this  reach  of  coast,  for  the  reason  that  deep 
water  approaches  close  to  the  shore  and  ample  harbor  room  can  be  secured  in  Flag 
Lake.  At  present,  however,  I  think  there  is  no  pressing  necessity  for  a  harbor  of 
refuge  along  this  portion  of  the  south  shore. 

The  town  of  Portwin^  has  about  17  buildings  of  all  kinds,  and  perhaps  100  people 
live  in  the  immediate  vicinity.  The  railroad  is  distant  about  14  mUes.  There  ars 
no  commercial  industries  yet  established,  except,  perhaps,  a  small  sawmill  and  a 
brickyard  on  the  beach  some  2,000  feet  from  the  entrance.   ' 

The  promoters  of  the  town  site  claim  that  parties  are  negotiating  for  ground  on 
which  to  buUd  a  sawmill;  that  said  parties  will  put  up  a  plant  costing  $2^,000,  and 
that  said  plant  when  finished  will  cut  100,000  feet  B.  M.  of  lumber  per  day.  The 
whole  matter  is  yet  in  the  air.  and  a  plant  to  cut  100.000  feet  a  day  will  cost  $50,000 
or  $60,000.  They  also  claim  that  there  are  400,000,000  feet  of  millable  timber  on  the 
Flag  River  watershed.  Their  rivals  at  Iron  River  say  there  are  not  50,000,000. 
There  may  be  more  than  the  latter  amount,  but  certainly  not  as  much  as  the  former. 

At  the  upper  end  of  "Flag  Lake  a  small  stream  empties  into  the  lake,  and  half  a 
mile  np  this  stream  is  a  quarry  site  where  high  ledges  of  apparently  good  sandstone 
crop  out.  The  development  of  this  quarry  site  is  one  of  the  industries  claimed  as 
about  to  be  undertaken.  Froin  the  number  of  good  quarries  already  opened  along 
the  south  shore  the  wisdom  of  opening  another  for  some  years  yet  is  doubtful. 

For  the  reason,  therefore,  that  there  are  no  active  commercial  industries  actually 
established  at  this  locality,  and  that  there  is  no  reasonable  assurance  that  any  of 
much  magnitude  will  be  started  for  a  number  of  years,  I  am  of  the  opinion  that  this 
locality  is  not  at  present  worthy  of  improvement  by  the  (general  Gk>vemment. 

I  foand  on  my  recent  yisitthat  the  town  had  improved  very  materially, 
it  having  now  over  50  substantial  bnildings  and  probably  200  inhab- 
itants  in  the  town  itself,  and  a  possible  immediately  surroanding  popu- 
lation of  some  300  or  400  more. 

The  citizens  of  the  place  have  exx>ended  some  $19,000  in  building 
piers  and  dredging  out  between  them  and  for  1,000  feet  or  so  inside. 
This  channel,  though  narrow,  is  in  a  good  navigable  condition  and  per- 
mits vessels  drawing  13  feet  to  get  in  and  lie  up  alongside  the  lumber 
dock.  A  substantial  sawmill  is  in  active  operation.  It  can  cut  75,000 
or  80,000  feet  B.  M.  of  lumber  in  a  day  of  twenty-four  hours,  and  its 
capacity  can  be  easily  and  cheaply  increased  by  putting  iu  an  addi- 
tional saw.  This  mill  is  reported  to  have  cut  during  the  past  summer 
8,500,000  feet  B.  M.,  and  it  is  claimed  that  some  9,000,000  feet  B.  M.  of 
lumber  have  been  shipped  siuce  the  establishment  of  this  port. 

Within  the  past  year  quite  a  local  commerce  has  grown  up  along  the 
south  shore  between  Duluth  and  Ashland,  which  is  carried  on  in  tugs, 
scows  and  small  steam  propellers.  These  vessels,  from  their  size,  can 
not  hold  out  against  a  heavy  sea  long  enough  to  reach  Duluth  or  the 
shelter  of  the  Apostle  Islands,  or  to  take  refuge  in  Two  Harbors,  on 
the  north  shore.    A  safe  and  accessible  harbor  for  this  class  of  vesselBy 
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therefore,  would  seem  now  to  be  desirable,  and  this  harbor  is  the  best 
adapted  for  this  purpose  of  any  on  the  sonth  shore  between  Dolath  and 
the  Apostle  Islands. 

In  view,  therefore,  of  the  growing  importance  of  Portwing,  with  its 
lumber  industry  already  developed  and  other  industries  in  fair  way 
for  development,  of  the  energy  and  enterprise  of  its  people  as  evinced 
by  their  taxing  themselves  heavily  to  improve  their  harbor  instead  of 
waiting  with  Mded  hands  for  the  Government  to  help  them,  and  of 
the  wisdom  of  encouraging  the  local  commerce  along  the  south  shore 
by  providing  a  harbor  of  refuge  for  small  coasting  vessels,  I  am  of  the 
opinion  that  the  harbor  at  Portwing  is  worthy  of  improvement  by  the 
General  Government. 

The  cost  of  a  survey  whereon  to  base  a  project  and  estimate  will  be 
$500,  and  the  survey  will  take  five  or  six  weeks. 

I  inclose  herewith  copies  of  letters  received  from  T.  If.  Okerstrom  and 
W.  O.  Allan,  two  prominent  citizens  of  Portwing,  who  have  expended 
much  time  and  money  in  developing  the  harbor. 
1  remain.  General,  very  respectfully, 

Clinton  B.  Sbabs, 
Major  ^  Corps  of  Engineers. 

Brig.  Gen.  W.  P.  Obaighill, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indoraement.] 

U.  S.  Enginbee  Office,  Northwest  Division, 

New  Tork^  December  2^  1896. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  with  Major  Sears  in  the  opinion  that  the  harbor  of  Portwing, 
Wis.,  is  worthy  of  improvement  by  the  General  Government. 

Henby  M.  Kobebt, 
Colonel^  Corps  of  Engineers^  Division  Engineer. 


rJETTBR  OF  MB.  W.  O.  ALLAN. 

Portwing,  Wis.,  September  tS,  1896. 

Dear  Sir:  Your  favor  of  recent  date,  making  inquiries  relative  to  the  present  con- 
dition of  Flag  River  and  Flag  Lake,  is  at  hand,  and  in  reply  we  beg  to  say  that  the 
claims  of  the  town-site  promoters  as  mentioned  In  your  previous  report  have  been 
verified,  as  the  following  will  show: 

The  viUage  of  Portwing  now  numbers  about  55  buildings,  with  a  population, 
including  the  near  vicinity,  of  600.  Among  the  buildings  there  are  5  stores,  3  hotels, 
1  church,  and  1  schoolhouse,  and  in  addition  there  is  another  church  in  course  of 
erection.  The  mill  also  is  a  developed  fact,  and  has  been  in  operation  since  June, 
18^.  It  cost  $30,000,  and  can  cut  from  90,000  to  100,000  per  day.  The  quarry  spoken 
of  in  your  report  has  not  been  developed,  but  another  one  on  the  point  just  west  of 
the  entry  has  been  and  is  in  active  operation.  The  piers  are  about  as  when  you  were 
here,  with  the  exception  that  the  east  one  has  been  partly  covered. 

The  sum  of  $13,150  has  been  expended  in  dredging,  and  the  channel  now  extends 
from  near  the  piers  about  2,800  feet  toward  Flag  Lake.  Between  the  piers  this 
channel  is  70  feet  wide  on  the  bottom,  with  a  depth  of  16  feet,  and  from  the  outer 
end  of  the  lumber  docks  the  channel  is  70  feet  at  the  top  and  40  feet  at  the  bottom, 
with  an  average  depth  of  14  feet.  When  dredging  stopped  there  was  only  14  feet  of 
water  between  the  piers,  but  the  extra  2  feet  ia  the  result  of  the  tide  and  ennent. 
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In  Yerirying  the  statement  of  the  unonnt  of  timber  available  and  tribntary  to  ti»i* 
plaoe,  we  have  the  following,  baaed  upon  the  baying  estimate: 

Bntledffe  &  Weyhanser 150,000,000 

Pinley  Morrison 45,000,000 

Moore  &  Co 85,000,000 

Frank  Bontin ^ 10,000,000 

Stein  &I^vy 25,000,000 

Homesteaders  yet  nnsold 72,000^000 

Parties  unknown 75,000,000 

We  wish  to  again  refer  to  the  matter  of  onr  harbor  enongh  to  say  that  several 
fleets  have  loaded  here  this  summer,  and  all  unite  in  high  praiHe  of  the  place.  Owine 
to  the  exposed  position  of  the  stone  quarry  above  referred  to  it  is  impossible  to  load 
during  a  storm  or  wind,  and  when  caught  there  in  a  blow  boats  are  forced  to  seek 
shelter  in  the  harbor. 
The  small  mill  and  brickyard  are  mentioned  in  yonr  repock 
Very  respectfully, 

W.  C.  Allan. 

Mi^.  Clinton  B.  Sbara, 

CitrpB  of  Engineen. 


ubttbr  of  mr.  t.  n.  oksrotboii. 

Tbb  Ebony  Manufacturing  Company, 

Lumber  and  General  MKRcnAMDisx, 

Porimng,  WU.,  Novtmher  tl,  189$. 

Dear  Sir  :  Before  yon  make  a  new  report  on  our  harbor  at  Port  wing,  Wia.,  I 
wish  to  call  your  attention  to  what  has  been  done  in  the  past  two  years,  which  we 
consider  worthy  of  consideration,  as  the  improvements  were  made  during  the  pre- 
vailing hard  times. 

When  yon  were  here  two  years  ago  we  had  only  a  few  buildings,  and  I  made  state- 
ments in  reeard  to  what  we  intend^  to  do  and  what  we  expecteid  in  the  near  ftitnre. 
The  sawmill  which  I  mentioned  is  an  assured  fact,  and  has  been  in  operation  for 
nearly  two  years,  and  is  a  larger  plant  than  was  expected.  Since  1»98  we  have 
expended  nearlv  $19,000  in  the  improvement  of  our  harbor.  We  have  a  channel 
dredged  about  3,000  feet  in  length  and  Arom  60  to  100  feet  in  width,  and  from  14  to 
15  feet  deep  at  low-water  stage,  and  at  the  outer  end  of  the  channel  the  current  has 
washed  until  it  is  now  from  16  to  17  feet  deep. 

This  port  has  already  been  of  help  to  boats  and  tugs  that  have  been  out  in  stormy 
weather,  and  oame  in  here  for  shelter,  and  during  any  severe  storm  there  has  been 
ftom  one  to  six  boats  lying  inside.  Have  also  had  several  boats  loaded  with  oak  and 
pine  which  have  taken  out  about  9,000,000  feet.  I  stated  two  years  ago  that  we  had 
about  400,000,000  of  pine  tributary  to  this  point,  which  statement,  I  notice  by  vonr 
report  at  that  time,  was  disputed  by  others.  I  have  never  been  in  the  habit  of 
making  false  statements,  and  I  therefore  wish  to  append  the  names  and  amounts  as 
follows : 

Weyhanser  &Co 150,000,000 

Represented  by  Finley  Morrison 45, 000, 000 

H.C.  Putnam 30,000,000 

P.  Boutin 10,000,000 

J. B. Moored  Co 30,000,000 

Homesteaders 75,000,000 

Cranberry  Lumber  Co 4,000,000 

Stein  &  Levy 10,000,000 

Parties  unknown  to  me 55,000,000 

There  is  in  addition  about  15,000,000  oak.  We  have  also  a  great  deal  of  birch, 
poplar,  elm  and  spruce,  while  the  bottom  lands  are  covered  with  cedar  which  is 
used  for  ties,  paving,  poles,  and  shingles. 

There  is  only  one  stone  quarry  in  operation,  but  we  have  the  finest  quality  of  brown- 
atone  that  has  been  found  along  the  south  shore  of  Lake  Superior,  and,  without  ques- 
tion, will  amount  to  a  great  deal  in  the  near  future. 

Our  villaffe  has  had  no  *'boom,''  but  still  we  have  55  fi[ood  buildings,  1  schoolhouse, 
and  2  churches.  We  have  in  the  village  and  its  near  vicinity  between  500  and  600  peo- 
ple.   The  authorized  census  shows  84  children  older  than  the  school  age  of  4  vears. 

Ground  is  now  being  cleared  and  prepared  for  another  mill,  which  will  include  a 
planing  and  shingle  mUl,  which  is  being  built  by  Allan  dr.  Co.,  of  Pennsylvania. 
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The  Portwing  Brick  Manafaotaring  Company  have  pnrohased  new  machinery 
with  a  view  to  farther  increasing  their  capacity. 

The  piers  we  bnilt  for  the  entrance  of  the  harbor  are  not  completed,  as  we  were 
unable  to  get  stone  enough  in  time,  and  they  should  be  extended  out  farther,  and 
something  should  soon  be  done  to  protect  the  work  already  in.  From  the  upper  end 
of  the  channel  we  have  now  only  about  200  feet  to  enter  into  Flag  Lake,  wnich  is  a 
bodv  of  water  large  enough  to  room  many  of  the  largest  lake  boats. 

The  water  in  Flag  Lake  is  from  7  to  15  feet  deep,  being  about  9  feet  deep  immedi- 
ately in  front  of  the  village.  The  bottom  of  Flag  Lake  is  about  3  to  7  feet  of  loose 
muck  and  underneath  that  is  clay. 

Judging  from  the  present  undercurrent  it  would  stand  to  reason  that  should  Flag 
Lake  be  opened  the  additional  force  of  water  would  have  a  tendency  to  clear  the 
channel  and  out  it  deeper,  especially  after  the  piers  are  placed  in  proper  condition. 

Now,  I  have  endeavored  to  show  you  the  reasons  why  1,  together  with  our  people, 
ask  and  urge  you  and  Congress  for  aid  toward  our  improvements.  Many  of  our 
farmers  and  homesteaders  have  mortgaged  their  homes  to  help  this  harbor,  and  have 
taken  their  last  dollar  in  struggling  to  pay  the  dredging. 

We  tiberefore  repectfully  ask  you  to  so  recommend  that  we  may  have  aid  in  finish* 
ing  our  work  and  protecting  what  we  have  already  doue. 
Tours,  truly, 

T.  N.  Oksbstsom. 

CLDTTON  B.  SSAB8, 

Carp9  of  Engimt&n. 


G  G  zz. 


modification  op  harbor  lines  in  superior  and  allouez  bays  at 
duluth  and  superior  harbor,  minnesota  and  wisconsin. 

United  States  Engineer  Office, 

Buluthj  Minn.j  July  2i^  1897. 
General:  I  herewith  transmit  a  tracing*  setting  forth  certain  pro' 
posed  changes  in  the  harbor  lines  at  the  eastern  end  of  Superior  Bay^ 
where  it  joins  Alloaez  Bay. 

The  harbor  lines  of  Alloaez  Bay  were  approved  by  the  Secretary  of 
War  March  30, 1893,  "subject  to  slight  changes  that  may  be  found  to 
be  necessary  after  an  official  survey  has  been  made." 

The  changes  shown  upon  the  tracing  herewith  are  those  referred  to, 
and  are  necessary  to  complete  the  harbor  line  arrangement  and  to 
comply  with  the  approved  project  for  the  improvement  of  the  harbor. 
It  is  recommended,  therefore,  that  the  said  changes  be  officially  ap- 
proved. 

Very  respectfully,  Clinton  B.  Sears, 

_        _  Major ^  Corps  of  Engineers. 

Bng.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer). 

[First  indoraemant.] 

Engineer  Office  IT.  S.  Army, 

Northwest  Division, 
Oreen  Bay,  Wis.y  July  26j  1897. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  XJ.  S.  A.    Becom- 
mended  for  approval. 

J.  W.  Barlow, 
Colonel^  Corps  ofEngineerSy  Division  Engineer. 

*  Not  printed. 
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[BixtliliidataeBflBt.] 

Offiob  Ohibf  OF  ENannsEBS, 

XJ.  S.  Army, 
Augtut  18, 1897. 
Bespectfally  submitted  to  tbe  Secretary  of  War. 
Od  March  30, 1893,  harbor  lines  for  Allonez  Bay,  Wisconsin,  were 
established  by  the  Secretary  of  War  <<  subject  to  slight  changes  that 
may  be  shown  to  be  necessary  after  an  official  survey  has  been  made." 
A  survey  of  Allouez  Bay  has  been  made  and  M%jor  Sears  now  sub- 
mits a  chart  showing  certain  proposed  modifications  in  the  harbor  lines, 
which  he  states  are  the  changes  referred  to  above  and  are  necessary  to 
complete  the  harbor  line  arrangement  and  comply  with  the  approved 
project  for  the  improvement  of  the  harbor. 

Certain  modifications  in  the  harbor  line  at  the  eastern  end  of  Superior 
Bay  are  also  proposed. 

It  is  recommended  that  the  proposed  changes,  as  shown  on  the 
accompanving  chart,  be  approved,  and  that  the  Secretary  place  his 
approval  both  upon  this  paper  and  upon  the  tracing  herewith,  which 
has  been  prepared  for  his  signature. 

John  M.  Wilson, 
£rig.  Oen.j  Chief  of  ^EngineerSj  U.  8.  Armg. 

[Seventh  indorMmeai.] 

War  DepjlBTMent, 

August  23j  1897. 
Approved  as  recommended  by  the  Ohief  of  Engineers. 

6.  D.  Meiexbjohn, 

AcUng  Secretary  of  War. 
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[The  referenoea  in  Roman  are  to  part  (or  volome),  and  those  in  Arabio  to  pa£e.] 

A. 

Acts.    See  Laws. 

Acushnet  River,  Mass.    See  New  Bedford  Harbor. 

Agate  Bay,  Minn.,  improyement  of  harbor  at 1,386;  ni,  2588 

Ahnapee  Harbor,  Wis. : 

Improvement  of 1,398;  iv,2672 

Occupancy  of  south  pier vi,  3984 

Survey  of. i,408;  iv,2755 

Aid  to  injured  employees  engaged  on  public  works,  necessity  of  legislation 

for 1,25 

AiUa  (steamship),  removal  of  wreck  of i,  114,  1039 

Alabama  Great  Northwestern  Railway  Company,  bridge  of i,  530 

Alabama  River,  Ala. : 

Bridge  near  Montgomery,  constrnction  of i,530 

Improvement  of 1,260;  n,1633 

Alameda,  Cal.,  alteration  of  bridge  between  Oakland  and i,  535 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via.  i,  195 ;  u,  1374 
Albemarle  Sound,  N.   C,  improvement  of  waterway  to  Norfolk  Harbor, 

Ya - 1,195;  u,1374 

Alburgh  Point,  Vt.,  constrnction  of  bridge  across  Missisquoi  Bay  at i,  535 

Aleqna  Creek,  Fla.,  constrnction  of  bridge  across,  near  Portland i,  534 

Alexandria  Bay,  N.  T.,  examination  of  harbor  at i,  482 ;  iv,  3312 

Allegheny  and  Westmoreland  Bridge  Company,  bridge  of i,  533 

Allegheny  River,  Pa. : 

Construction  of  locks  and  dams  in i,  363;  iii,  2428 

Improvement  of i,362;  in,2424 

Allouez  Bay,  Wis.,  modification  of  harbor  lines  in i,  23 ;  iii,  2647 

Alloway  Creek,  N.  J.,  improvement  of i,  150;  n,  1220 

J /mora  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  li,lo66 

Alpeua  Harbor,  Mich.,  improvement  of h^^l  iv,3011 

Alsea  River,  Oreg.,  im]>rovement  of 1,499;  iv,  331'3 

AUamaha  River,  G a.,  improvement  of 1,230;  ii,  1513 

Alvena  (steamer),  removal  of  wreck  of i,  114, 10-10 

Alviso  Creek,  Cal..  survey  of 1,488;  iv,  3343 

Amite  River,  La.,  improvement  of i,280;  ii,  1756 

Andura  Creek,  Va.    See  Nandua  Creek. 

Anna  Augusta  (schooner),  removal  of  wreck  of i,  138, 1157 

Annapolis  Harbor,  Md.,  survey  of l>175;  ii,  1309 

Ann,  Cape,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,  49,  832 

Anto  (bark),  removal  of  wreck  o^from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ii,  1566 

Apalachicola,  Fla.,  survey  of  approaches  to i,  262 ;  ii,  1655 

Apalachicola  Bay,  Fla. : 

Improvement  of 1,254;  ii,  1005 

Survey  of.  including  approaches  to  A|)alachicola i,  262 ;  ii,  1655 

Apalachicola  River,  Fla.,  improvement  of,  including  the  Cut-off i,  254;  ii,  1609 

Appleton,  Wis.,  construction  of  bridge  across  Fox  River  Canal  at i,  532 

Appomattox  River,  Va.,  improvement  of 1, 193 ;  ii,  1369 

Appoquiniiniiik  River,  Del.,  improvement  of 1, 158;  ii,  1261 

Aqueduct  Bridge,  Potomac  River,  at  Washington,  D.  C,  repair  of 1, 536;  vi,  3987 

Aquia  Creek,  Va.,  improvement  of i;179;  ii,  1324 

Aransas  Harbor  Terminal  Railway  Company,  bridge  of i,  530 
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Arkansas  River,  Ark.  and  Eana. : 

Gauging 1,28,909;  ni,1936 

Improvement  of i»311;  in,  1952 

Removal  of  obstractionB  in 1,310:  in,  1949 

Sarveys   of,  at   Little   Rock,  Yanburen,  Fort   Smith,  and   Pineblnff, 

Ark 1,316;  in,  1989, 1990 

Armament.    ^seFortificationii.  * 

Arthur  Lake,  La.,  improvement  of i>285;  n,  1767 

Ashland  Harbor,  Wis.,  improvement  of 1,3^;  in,  2603 

Ashlev  River,  8.  C,  establishment  of  harbor  lines  in i,  23;  n,  1487 

Ashtabula  Harbor,  Ohio : 

Bridge  across  Ashtabula  River,  construction  of i,  534 

Improvement  of 1,460;  iv,3086 

Water  levels i,547;  vi, 4127, 4128 

Ashtabnla  River,  Ohio.     See  Ashtabula  Harbor. 

Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162;  ii,  1270 

Assistants  to  Chief  of  Engineers i,  550 

Astoria  and  Columbia  River  Railroad  Company,  bridge  of i,  533 

Atchafalaya  Bay,  La.,  examination  of i>291;  ii,  1779 

Atchafalaya  River,  La.,  rectification  of  mouth,  by  Mississippi  River  Commis- 
sion    1,525;  v,3505 

Angnsta,  Ga. : 

Improvement  of  Savannah  River  above i,228;  ii,  1506 

Improvement  of  Savannah  River  below... i,  227;  ii,  1503 

Augmta,  Anna  (schooner),  removal  of  wreck  of i,  138, 1157 

Aux  Bees  Scies  Lake,  Mich.    See  Frankfort  Harbor. 


Babylon  Creek,  N.  T.,  examination  of 1,140,1173 

Back  Cove,  Portland,  Me.    See  Portland. 

Back  River,  Mass.,  construction  of  bridge  across,  at  Bourne i,  534 

Bagadnoe  River,  Me.,  improvement  of i,  30,778 

Baker f  Adelaide  (schooner;,  removal  of  wreck  of,  from  Man  of  War  Harbor, 

Key  West,Fla i,251;  11,1566 

Balls  Ferry,  Cal.,  construction  of  bridge  across  Sacramento  River  at 1,533 

Baltimore  Harbor,  Md. : 

Defenses  of 1,7,15,639 

Improvement  of  channel  to i,  172;  ir,  1299 

Improvement  of  channel  to  Curtis  Bay i,  173;  n,  1306 

Improvement  of  Spring  Garden i,  174;  ii,  1307 

Survey  of i,174;  ii,  1308 

Wreck  off  Fort  McHenry,  removal  of 1,174;  ii,  1307 

Bangor,  Me. : 

Improvement  of  Penobscot  River  at i,  30, 779 

Survey  of  Penobscot  River  at i,  44, 811 

Bar  Harbor,  Me.,  construction  of  breakwater  from  Monnt  Desert  to  Porcupine 

Island 1,28,775 

Bamegat  Bay,  N.  J.,  examination  of i,  154;  li,  1229 

Barren  River,  Ey.,  operating  and  care  of  looks  and  dams  on i,  370;  lu,  2162 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of i,  303 ;  in,  1914 

Bartrand  River,  S.  C,  examination  of 1,24 

Battalion  of  Engineers 1,6,22,570 

Batteries.     See  Fortiti cations. 

Battery,  New  York  Harbor,  N.  Y.,  snrvey  of  channel  between  Governors 

Island  and 1,141,1182 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  New  York 
Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Bayville,  N.  Y.,  construction  of  bridge  across  Mill  Neck  Creek  Inlet  at i,  533 

Beach  Ridge,  Ark.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River,  near 1,321:  iii,2(U7 

Beach  Thoroughfare,  N.  J.,  examination  of i,  154 ;  u,  1235 

Beaufort  Harbor,  N.  C. : 

Improvement  of 1,204;  if ,  1396 

Improvement  of  waterway  to  Newborn i|204;  n,  1395 

Improvement  of  waterway  to  New  River i,  205;  n,  1398 

Beaufort  Harbor,  S.  C.  improvement  of  channel  to  Savannah,  Ga i,  224;  ii,  1498 

Beaufort  River,  S.  C,  improvement  of 1,224;  ii,  1483 
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Beaumont;  Tex.,  constmction  of  bridge  across  Keclies  River  at i,  531 

Belfast  Harbor,  Me.,  improvement  of i,  32, 781 

Bell,  Alice  {hohooner),  removal  of  wreck  of i,  153;  ii,  1227 

Bellamy  River^  N.  H.,  improvement  of 1,40.794 

Belle  River,  Mich.,  improvement  of 1,^48;  iv,  3025 

Bellingham  Bay,  Wash.,  survey  of i,523;  iv,3478 

Benton  Harbor,  Mich.    See  8t.  Joseph  Harbor. 

Beverly,  Mass.,  constmction  of  bridge  between  Salem  and i,  532 

Bibb  Connty,  Ala.,  construction  of  bridge  across  Ciihaba  River,  in i,  530 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162;  n,  1270 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Improvement  of i,  377;  ill,  2530 

Improvement  of  Levisa  Fork i,  376;  iii,  2529 

Improvement  of  Tug  Fork i,  375;  iii,  2528 

Big  Sunflower  River,  Miss.,  improvement  of I,  308;  ill,  1935 

Bills  authorizing  constmction  of  bridges,  examination  of i,  24 

Birmingham,  Ala. : 

Examination  for  canal  to  Black  Warrior  River i,  275 ;  ii,  1704 

Survey  for  canal  to  Black  Warrior  River i;  275;  n,  1704 

Biscayne  Bay,  Fla.,  survey  of i,  252;  ii,  1588 

Bishop  and  Clerks  Light,  Vineyard  Sound,  Mass.,  removal  of  wreck  near.,  i,  80,928 
Bismarck  Harbor,  N.  Dak.    See  Missouri  River  between  IStubbs  Ferry  and 

Sioux  City. 
Black  Lake,  Mich. : 

Improvement  of  Holland  Harbor i^  426;  iv,  2916 

Survey  of  Holland  Harbor i,  435;  iv,  2950 

Black  River,  Ark.  and  Mo.,  improvement  of I,  313 ;  iii,  1975 

Black  River,  La.,  improvement  of >. 1,302;  iii,  1904 

Black  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of i,  534 

Improvement  of,  at  Port  Huron •-.-.  i,  446;  iv,  3022 

Improvement  of  mouth  of I,  446;  iv,  3021 

Black  Kiver,  N.  Y.,  examination  of,  to  harbor  at  Dexter i,  482;  iv,  3306 

Black  River,  N.  C,  improvement  of i,  207;  ii,  1402 

Black  River,  Ohio,  improvement  of  harbor  at  Lorain i,  457;  iv,  3072 

Black  River,  Wash.,  construction  of  bridge  across I,  531 

Black  Rock  Harbor,  N.  Y.,  survey  of  Bufl'alo  entrance  to i,  473;  iv,  3245 

Black  Warrior  River,  Ala.: 

Bridge  in  Tuscaloosa  Connty,  construction  of. i,  530 

Canal  to  Birmingham,  examination  for i,  275;  ii,  1704 

Canal  to  Birmingham,  survey  for.... i,  275;  ii,  1704 

Improvement  of,  below  Tuscaloosa i,  265 ;  ii,  1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264;  ii,  1667 

Locks  and  dams  on,  operating  and  care  of i,  265 ;  ii,  1675 

Blind  Slough,  Oreg.^  constmction  of  bridge  across i,  533 

Block  Island,  R.  I. : 

Constmction  of  harbor  of  refhge  at i,  78,922 

Improvement  of  Great  Salt  Pond i,  79,925 

Blood  River,  La.,  improvement  of i,  279;  ii,  1753 

Board  of  Engineers,  The i,  4,553 

Bceuf  River,  La.,  improvement  of i,  303;  iii,  1917 

Bogue  Chitto,  La.,  improvement  of i;  274;  u,  1703 

Bogne  Falia,  La.,  improvement  of i,  278;  ii,  1751 

Bogue  Inlet,  N.  C^  examination  and  survey  for  jetty  near i,  211;  ii,  1418, 1421 

Bogue  Sound,  N.  C.,  improvement  of  waterway  via  \ i,  205 ;  u,  1398 

Boonville,  Mo.,  constmction  of  bridge  across  Missouri  River  at i,  529 

Boonville  and  Howard  County  Bridge  Company,  bridge  of i,  529 

Boothbay  Harbor,  Me.,  examination  of 1,43,802 

Boston  Harbor,  Mass. : 

Defenses  at i,  7,12,600 

Harbor  lines  in  Charles  River  at  Cambridge,  modification  of i,  23,  KSl 

Improvement  of i,  55,843 

Bourne,  Mass.,  constmction  of  bridges  by  town  of 1,534 

Braddock  and  Du(j[nesne  Bridge  Company,  bridge  of i,  530 

Braddock  Township,  Pa.,  constmction  of  bridge  across  Monongahela  River 

to  Mifflin  Township 1,530 

Brandon  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  ii,  1566 

Branford,  Conn.,  removal  of  wreck  at  Thimble  Islands  east  of i,  138, 1156 

Brave  Boat  Harbor,  Me. ,  construction  of  bridge  across i,  534 
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Brazos  River,  Tex. : 

Examination  of  channel  to  Galveston  Bay 1,298;  u,  1809 

Improvement  of i,  297;  ii,  1808 

Report  upon  improvements  of  Brazos  River  Channel  and  Dock  Com- 
pany    1,298;  II,  1816 

Brazos  River  Channel  and  Dock   Company,   report   npon    improvements 

of 1,298;  u,1815 

Breakwaters  built  by  the  United  States,  ocoupancy  or  injury  of.,  i,  24, 536;  vi,  3981 

Bridgeport  Harbor,  Coiiu.: 

Sridge  across  Pequouuock  River,  constrnction  of i,  533 

Harbor  lines  at,  moditicution  of 1,23,98^ 

Improvement  of 1,94,959 

Bridges: 

Alteration  of 1,24,535 

Construction  of 1,24,529 

Examination  of  bills  authorizing  construction  of i,  24 

Examinr  tiou  of  plans  and  locations  of  prupo&ed i,  24, 529, 53  L 

Obstructing  navigation,  action  upon  .-. i>24,5  '6 

Bristol  County,  Mass.,  bridge  of i,  531 

Broad  Creek,  Del.    See  Broad  Creek  River. 

Broad  Creek  River,  Del.,  improvemeu  t  of '» 167 ;  u,  1278 

Broadkiln  River,  Del.,  improvement  of iyI62;  ii,  1270 

Broad  Sound,  Mass.    See  Boston  Harbor. 

Bronx  River,  N.  Y.,  improvement  of 1,118,1093 

Brooklyn,  N.  T. : 

See  also  New  York  Harbor. 

Alteration  of  city  bridge  across  Newtown  Creek,  at  Long  Island  City..       i,  535 

Construction  of  city  bridge  across  Coney  Island  Creek i,  534 

Removal  of  wreck  m  Gowauus  Canal 1,138,  1158 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of 1,124,1111 

Bruce  (schooner),  removal  of  wreck  of ly^l;  iv,3033 

Brunswick  Harbor,  Ga.,  improvement  of i,233;  ii,  1521 

Buffalo,  N.  Y.  : 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Chicago,  and i,  435;  iv,  2955 

Improvement  of  haibor  at 1,466;  iv,  3107 

Survey  of  Buffalo  entrance  to  Erie  Basin,  Black  Rook  Harbor.. .  i,  473;  iv,  3245 

Buffalo  Bayou,  Tex.,  improvement  of i,  296;  u,  180  > 

Bufl alo  Fork,  White  River,  Ark.,  survey  of , i,  317 ;  iii,  1994 

Burlington  Harbor,Vt.,  improvement  of h^^i  iv,329r 

Buttermilk  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Byram  River  and  Harbor,  N.  Y.    See  Port  Chester  Harbor. 

C. 

Cache  River,  Ark.,  prevention  of  Mississippi  River  ft^m  breaking  into  i,  321 ;  iii,  2047 

Cahaba  River,  Ala.,  construction  of  bridge  across i,  530 

Cairo,  111.,  prevention  of  Missiftippi  River  from  breaking  into  Cache  River 

above 1,321;  m,2047 

Calais,  Me.,  survey  of  St.  Croix  River  below i,  43, 805 

Calcasieu  River,  La. : 

Bridge  at  Lake  Charles,  construction  of i,  531 

Improvement  of  mouth  and  passes  of 1,286;  ii,  1768 

California  D6bris  Commission •- 1,528;  vi,396l 

California,  Department  of,  reconnaissances  and  explorations  in x>o47;  vi,4133 

Caloosiihatchee  River,  Fla. : 

Examination  oil  from  Orange  River  to  Gulf  of  Mexico i,  251;  ii,  1569 

Improvement  of ij246;  ii,  1557 

Calumet,  111.,  improvement  of  harbor  at h^^f  iv,2801 

Calumet  River,  111.  and  Ind. : 

Improvement  of h^^^'t  iv,  2810 

Improvement  of  harbor  at  Calumet,  111 h^^i  iv,2801 

Cambridge,  Md.,  survey  of  harbor  at i,n2;  ii,  125)6 

Cambridge,  Mass.,  modification  of  harbor  lines  in  Charles  River  at i,  23, 881 

Camden,  Me.,  improvement  of  harbor  at i,  32,782 

Camden,  N.  J. : 

Improvement  o f  Cooper  Creek  at 1, 152 ;  ii,  1223 

Improvement  of  Delaware  River  at ..—  Iyl44;  ii,1205 
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Cannls,  etc. : 

See  also  WaterwavB. 

Albemarle  and  Chesapeake  Canal,   N.   C,  improTement  of  waterway 

via 1,195;  ii,1374 

Allegheny  River,  Pa.,  construction  of  locks  and  dams  on i,  363 ;  iii,  2428 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on....  i,  370;  iii.  2462 

Birmingham  to  Black  Wamor  River,  Ala.,  examination  for i,  275;  ii,  1704 

Birmingham  to  Black  Warrior  River,  Ala.,  snrvey  for i,  275 ;  ii,  1704 

Black  Warrior  River,  Ala.,  oj^erating  and  care  of  locks  and  dams  on .  i,  265 ;  ii,  1675 

Black  Warrior  River  to  Birmingham,  Ala.,  examination  for i,  275;  ii,  1704 

Black  Warrior  River  to  Birmingham,  Ala.,  sni-vey  for i,  275 ;  1 1, 1704 

Cape  Cod  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 86^ 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  5(U ;  i v,  3U6 

Cascades  Canal,  Columbia  River,  Oreg.,  operating  and  care  of.. .  i, 505;  iv,  3423 
Clubfoot  and  Harlowe  Canal,  N.  C.,  improvement  of  waterway  via.  i,  204 ;  ii,  1395 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  504 ;  iv,  3416 

Columbia  River,  Oreg.,  operating  and  care  of  Cascades  Canal. ..  i,  505;  iv,  3423 
Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams,  i,  262;  ii,  1654 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care  of i,  356 ;  iii,  2354 

Des  Moines  Rapids  Canal  and  Diy  Dock,  Mississippi  River,  operating 

and  care  of 1,323;  in,  2104 

Dnluth  Canal,  Minn.    ^00  Duluth  Harbor. 

Erie  Canal,  N.  Y^  preservation  of  bench  marks  along i,  546 ;  vi,  4122 

Erie  Canal,  N.  Y.,  widening  locks  of,  to  permit  passage  of  war  ves- 
sels  1,473;  IV,  3250 

Fox  River,  Wis.,  construction  of  bridge  across  canal  at  Appleton i,  532 

Fox  River,  Wis.,  operating  and  care  of  looks  and  dams i,  407 ;  i v,  2719 

Galena  River,  111.,  operating  and  care  ot  lock  and  dam i,  323 ;  11 1, 2109 

Galveston  acd  Brazos  Canal,  Tex.,  examination  of i,  298;  11, 1809 

Gowauns  Canal,  New  York  Harbor,  N.  Y.,  improvement  of i,  125, 1118 

Go  wanus  Cannl,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in i,  138, 1158 

Grent   Kanawha  River,  W.  Va.,   operating    and   care    of  locks    and 

dams 1,383;  1 11,  2575 

Great  Lakes  to  Hudson  River,  examination  for  ship  canal i,  472;  iv,  3128 

Green  River,  Ky.,  construction  of  Lock  and  Dam  No.  5 i,  370 ;  in,  2459 

Green  River,  K^.,  operating  and  care  of  locks  and  dams i,  370 ;  in,  2462 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Ramsey i,  369;  in,  2457 

Green  River,  Ky.,  snrvey  at  mouth,  for  new  lock  and  dam i,  373;  ni,  2504 

Hudson  River  to  Great  Lakes,  examination  for  ship  canal i,  472 ;  iv,  3128 

Illinois  and  Mississippi  Canal,  111.,  construction  of 1^418;  iv,  2825 

Illinois  and  Mississippi  Canal.,  111.,  operating  and  care  of  canal  around 

rapidsof  Rock  River i,420;  iy,2880 

Illinois  River,  111.,  operating  and  care  of  Lagrange  and  Kampsville 

locks  and  dams I,417;  iv,2822 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams i,  375 ;  in,  2519 

Little    Kanawha   River,  W.    va.,  operating   and    care   of   lock    and 

dam 1,384;  in,  2582 

Louisville  and  Portland  Canal,  Ky .,  operating  and  care  of i,  366 ;  in,  2444 

.    Michigan  Lake  to  Sturgeon  Bay,  Wis.,  constructton  of  harbor  of  refufre 

at  eastern  entrance 1,31)7;  iv,2671 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  396;  iv,  2660 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care  of i,  3^7;  iv,  2666 

Mississippi  River,  construction  of  Lock  and  Dam  No.  2,  between  St. 

Paul  and  Minneapolis i,  323 ;  in,  2110 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock i,323;  in,  2104 

Monongahela  River,  acquisition  of  improvements  of  Monongabcla  Navi- 
gation Company  1,361;  111,2411 

Monongahela  River,  acqnisition  of  Locks  and  Dams  Nos.  6  and  7.  i,  361 ;  in,  2411 
Monongahela  River,  operating  and  care  of  Locks  and  Dams  Nos.  8 

and  9 i,360:  ni,2409 

Morgan  Canal,  Tex.,  improvement  of i)294;  n,  1803 

Morgan  Canal,  Tex.,  operating  and  care  of 1, 298 ;  n,  1808 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of.  i,  351 ;  in,  2296 
Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams. .  i,  358;  in,  2364 
Northern  and  Northwestern  Lakes  to  Hutlson  River,  examination  for 

ship  canal i,472;  iv,3128 

Ohio  River,  construction  of  Dams  Nos.  2, 3, 4, 5,  and  6 i,  356 ;  in,  2358 

Ohio  River,  operating  and  care  of  Davis  Island  Dam,  Pa i,  356;  in,  2354 
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Ohio  Kiver,   operating  and  care  of  Louisville  and  Portland  Canal, 

Ky 1,366;  iii,2444 

Oswego  Caual,  N.  Y.,  widening  locks  of,  to  permit  passage  of  war  ves- 
sels   1,483;  IV, 3324 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and  oper- 
ating and  care  of 1,389,390;  111,2608 

Portland  Caual,  Alaska,  survey  of i,  524 ;  iv,  3487 

Rock  River,  111.,  operating  and  care  of  canal  around  rapids  of..  1,420;  iv,  2880 

St.  Clair  Flats  Canal,  Mien.,  improvement  of 1,445;  iv,.S018 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care 1,445;  iv,3019 

St.  Marys  Falls  Canal,  Mich.,  commerce  passing,  in  1896 iv,  2999,  3U()4 

St.  Marys  Falls  Canal,  Mich.,  damage  to  Fort  Brady  Pier vi,  3985 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care    i,  438 ;  iv,  2997 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  construction  of  harbor 

of  rffuge  at  eastern  entrance i,  397 ;  iv,  2671 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of..  1,3%;  iv,  2660 
Sturgeon  Bay  and  Lake  Michigan  Canal, Wis.,  operating  and  care,  i,  397 ;  IV,  2666 
Sui)orior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and  oper- 
ating and  care  of 1,389,390;  iii,2608 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal,  Ala.  i,  351 ;  ill,  2296 
Wabiish  River,  operating  and  care  of  lock  and  dam  at  Grand  Rap- 
ids    1,368;  1U,2455 

Warrior  River,  Ala.,  operating  and  care  of  locks  and  dams  above  Tus- 
caloosa   1,265;  11,1675 

Warrior  River  to  Birmingham,  Al:i.,  examination  for I7275;  il,  1704 

Warrior  River  to  Birmingham,  Ala.,  survey  for 1^275;  11, 1704 

Canapitsit  Channel,  Mass.,  imi>rovementof ^ 1,71,900 

Canarsic  Bay,  N.  Y.,  improvement  of I>125, 1114 

Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay 1, 19, 832 

Cape  Charles  City,  Va.,  improvement  of  harbor  at 1, 194 ;  11, 1370 

Cape  Cod,  Mass.,  removal  of  wreck  oif,  near  Orleans 1, 63, 859 

Cape  Cod  Ship  CanaL  Mass.,  e^^amination  of  approaches  to 1,64,864 

Cape  1  'ear  River,  N.  C. : 

Improvement  of,  above  Wilmington 1,208;  11, 1404 

Improvement  of,  at  and  below  Wilmington i,  209 ;  11, 1406 

Improvement  of  North  East  River 1,207;  11, 1400 

Cape  Lookout  harbor  of  reiuge,  N.  C,  survey  of 1, 212 ;  u,  14: ;i) 

Cape  Vincent,  N.  Y.,  improvement  of  harbor  at 1, 477 ;  iv,  3286 

Care,  maintenance,  and  operating  of  certain  public  works,  provision  for.. .         i,  23 

Carrabelle  Bar  and  Harbor,  Fla.,  improvement  of i,  253 ;  11, 1603 

Carre  Bend,  Cal.,  examination  of  Napa  River  from  Napa  to,  and  for  cut 

through h^^y  iv,3374 

Carvers  Harbor,  Vinalhaven,  Me. ,  improvement  of i,  34, 785 

Cascades  Canal,  Columbia  River,  Oreg. : 

Construction  of 1,504;  iv,3416 

Operating  and  care  of i,505;  iv,3423 

Caeco  Bay,  Ale.,  construction  of  bridge  across,  at  Yarmouth i,  534 

Cashie  River,  N.  C,  examination  of 1,199;  il,  1381 

Catskill  Creek,  N.  Y.,  examination  of 1,114,1041 

Cedar  Creek,  Del.,  examination  of i^Hl;  11,1293 

Cedar  Keys,  Fla.,  exam ination  of  harbor  at i,  252 ;  11, 1.583 

Celilo  Falls,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat  railway 

to  The  Dalles  Kapids 1,505;  iv,3425 

Central  Paci fie  Railroad  Company,  bridge  of i,  535 

Cham  plain  Lake,  N.  Y.  and  Vt. : 

Defenses  on 1,7,20,744 

Improvement  of  Burlington  Hnrbor,  Vt 1,480;  iv,3296 

Improvement   of  channel    between  North  and    South    Hero  islands, 

Vt 1,480;  IV, 3299 

Improvement  of  Narrows  of i>481;  iv,3302 

Chandlers  River,  Me.,  examination  of,  from  mouth  to  Jonesboro l,  4i2, 798 

Chapel  Point  Harbor,  Md.,  survey  of 1,189;  u,  1350 

Charles  River,  Mass. : 

Harbor  lines  at  Cambridge,  modification  of 1,23,881 

Improvement  of 1,55,843 

Charleston  Harbor,  S.  C. : 

Defensenat 1,7,16,675 

Harbor  lines  in  Ashley  and  Coopir  rivers,  establishment  of h^y  Iifl487 

Improvement  of 1,222;  11,1471 
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Charlevoix  Harbor,  Mich. : 

Improyement of 1,433;  iy,2942 

Survey  of 1,435;  iv,2953 

Charlotte  Harbor,  Fla. : 

Examiuation  of  inside  passage  to  Panta  Rasa i,  252 ;  u,  1572 

Improvement  of i»246;  ii,1559 

Charlotte  Harbor,  N.  Y. : 

Improvement  of , i,474;  iv,3269 

Water  levels i|547;  vi,  4127, 4129 

Charts.    See  Maps. 
Chatham  Harbor,  Mass. : 

Improvement  of 1,62,858 

Removal  of  wreck  in i,928 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  of^  below  Columbus,  Ga 1,256;  ii,  1616 

Improvement  of,  between  West  Point  and  Franklin,  Ga i,  257 ;  ii,  1620 

Cheboygan  Harbor,  Mich.,  improvement  of i,  440 ;  iv,  3009 

Chefuucte  River, La., improvement  of i,278;  ii,  1751 

Chehalis  River,  Wash.,  improvement  of i,  510;  iv,  3437 

Chequamegon  Bay,  Wis.    See  Ashland  Harbor. 
Chesapeake  Bay,  Va.  and  Md. : 

Improvement  of  harbor  at  Cape  Charles  City^,  Va i>  1^4 ;  ii,  1370 

Removal  of  wreck  in,  abreast  of  Sassafras  River,  Md i;  171 ;  u,  1289 

Chester  River,  Md., Improvement  of 1^164;  ii,  1273 

Chicago,  111. : 

Examination  ef  Illinois  and  Des  Plaines  rivers  for  extension  of  naviga- 
tion to  Lake  Michigan,  at  or  near i,  421 ;  iv,  2882 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Buffalo, and i,435;  iv,2955 

Improvement  of  Chicago  River  at i>411;  iv,  2793 

Improvement  of  harbor  at i,  409;  iv,  2790 

Improvement  of  South  Chicago  Harbor i,  412 ;  iv,  2801 

Removal  of  wreck  in  North  Branch,  Chicago  River i,  420 ;  i v,  2881 

Chicago  and  Northwestern  Railwaiy  Company,  bridges  of i,  533 

Chicago  River,  111.    See  Chicago. 

Chiokasahay  River,  Miss. ,  improvement  of h^^i  "^h  1^^*^ 

Chief  of  Engineers,  Office  of  the i,  550 

C^ina  (barge),  removal  of  wreck  of i,  420;  iv,  2881 

Chincoteague   Bay,  Va.,  improvement   of  waterway   to   Delaware   Bay, 

Del 1,162;  ii,  1270 

Chipola  River,  Fla.,  improvement  of  lower i,254;  ii,  1609 

Chippewa  River,  Wis.,  improvement  of,  including  Yellow  Banks i,  328:  iii,  2152 

Chitto,  Bogue,  La.,  improvement  of i»274;  ii,  1703 

Chootawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  267 ;  n,  1621 

Choptank  River,  Md. : 

Bridge  at  Denton,  construction  of i,532 

Improvement  of i|164;  ii,  1275 

Survey  of  Cambridge  Harbor i,  172;  ii,  1296 

Christiana  River.  Del. : 

Improvement  of i,155;  ii,1250 

Removal  of  wrecks  in ifHO;  ii,  1288 

Clearwater  Harbor, Fla.,  examination  of i,252;  ii,  1578 

Clearwater  River,  Idaho,  improvement  of i,521;  iv,3465 

Cleveland  Harbor,  Ohio: 

Improvement  of i,458;  iv,3075 

Water  levels 1,547;  vi,4127,4128 

Clinch  River,  Tenn. : 

Bridge  at  Kingston,  construction  of i,  530 

Improvement  of 1,353;  ui,2311 

Clinton  River,  Mich.,  improvement  of i,449;  iv,  3027 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via. . .  i,  204;  ii,  1395 

Clubfoot  River,  N.  C,  improvement  of  waterway  via i,  204 ;  ii,  1395 

Coanjock  Bay,  N.  C,  improvement  of  waterway  via i,  195 ;  ii,  1374 

Cocheco  River,  N.  H.,  improvement  of 1,40,794 

Cochran  (steamer),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key 

West,  Fla i,251;  ii,1566 

Cod,  Cape,  Mass.,  removal  of  wreck  off,  near  Orleans 1,68,859 

Cod,  Cape,  Ship  Canal,  Mass.,  examination  of  approaches  to i,  64, 864 

Cold  Spring  Bay,  N.  Y.,  examination  for  connecting  Lloyds  Harbor  with. .  i,  139, 1165 
Coldwater  River,  Miss.,  examination  of i,310;  iii,  1943 
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Colorado,  Department  of  the,  reconnaiasances  and  explorations  in..  i,547;  vi,  4134 

Colorado  River,  Ariz.,  examination  of if  487;  nr,  3339 

Colombia,  Department  of  the,  reeonnainances  and  explorations  in . . .  i,  547 ;  n,  4 132 
Columbia,  District  of.    S&e  District  of  Columbia. 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railwaj  between  The  Dalles  Ri^ids  and  Celilo  Falls,  oonBtmction 

of 1,505;  IV, 3425 

Cascades  Canal,  eonstrnction  of i,504;  iv,  341() 

Cascades  Canal,  operating  and  care  of 1,505;  iv,  3423 

Defenses  of  mouth  of 1,7,21,756 

Gauging i,507;  iv,3432 

Improvement  of,  above  Celilo,  Oreg I,518;  iv,3456 

Improvemont  ofl  at  Three  Mile  Rajpids 1,505;  IY,3425 

Improvement  o^  below  Portland,  Oreg i,503;  iv,  3407 

Improvement  o^  below  Tongue  Poin t,  Oreg i,  502 ;  iv,  3406 

Improvement   of,  between    Rock    Island    Rapids   and   Foster   CreeK 

Rapids 1,517;  iv,3455 

Improvement  of,  between  Vancoaver,  Wash.,  and  mouth  of  Willamette 

Kiver i,504;  IV,  3414 

Improvement  of  month  of i,  502;  iv,3404 

Wreck  below  Tongue  Point,  Oreg.,  removal  of i,  502 ;  iv,  3406 

Compilations : 

Examinations,  surveys,  projects,  appropriations,  etc i,  24 

Laws  for  maintenance,  etc.,  of  navigable  waters i,  24;  vi,  4137 

Compton  Creek,  N.  J.,  improvement  of 1,136,1150 

Conanicut  Island,  Narragansett  Bay,  R.  I.,  examination  for  channel  through . .  i,  80, 928 

Conecuh  River,  Ala.,  improvement  of i, 259;  11,1631 

Coney  Island  ChaDuel,  New  Tork  Harbor,  N.  T.,  examination  of i^  1 1^,  1^^ 

Coney  Island  Creek,  N.  T. : 

Bridge  at  Brooklyn,  oonBtmction  of i,534 

Examination  of 1,115,1050 

Congaree  River,  S.  C,  improvement  of i,221;  ii,1468 

Conneaut  Harbor,  Ohio,  improvement  of i,  461;  iv,  3090 

Connecticut  River,  Conn.,  improvement  o^  below  Hartford i?  SO,  948 

Conover,  John  B.  (schooner),  removal  of  wreck  of i,  139, 1158 

Contentnia  Creek,  N.C.,  improvement  of i,202;  ii,  1389 

Contingencies,  estimate  for  examinations,  surveys,  and,  of  rivers  and  harbora .      i,  524 
Continuing  contracts: 

Allegheny  River,  Pa.,  locks  and  dams i,363;  in,  2428 

Boston  Harbor,  Mass 1,55,843 

Buflfalo  Harbor,  N.  Y i,466;  iv,3l07 

Chicago  River,  111 i,411;  iv,2793 

Christiana  River,  Del i,  155;  ii,1250 

Cleveland  Harbor,  Ohio i,458;  iv,3075 

Columbia  River,  Oreg.,  Cascades  Canal i,  50-1 ;  iv,  3416 

Cumberland  River  above  Nashville,  Tenn i,  344 ;  in,  2223 

Cumberland  Sound,  Ga i,235;  ii,  1526 

Delaware  Bay,  Del.,  harbor  of  refuge i»  149 ;  ii,  1216 

Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.  J i,  144;  ii.  1205  ' 

Diiluth  Harbor,  Minn i,386|  iii,2592 

Dunkirk  Harbor,  N.  Y i,464;  iv,3103 

Falls  of  Ohio  River  at  Louisville,  Ky i,364;  iii,2441 

Fortifications 1,9 

Galveston  Harbor,  Tex i,292;  ii,1793 

Grays  Harbor  and  bar  entronce.  Wash i,509;  iv,3436 

Great  Lakes,  channels  in  connecting  waters  of i,  435 ;  iv,  2955 

Hudson  River,  N.Y 1,105,996 

Humboldt  Harbor  and  Bay,  Cal i,492;  iv,3366 

niinois  and  Mississippi  Canal,  111 I^^IS;  iv,2825 

Indiana  Chute,  Falls  of  Ohio  River 1,364;  in,  2441 

Kentucky  River,  Ky i,373;  iii,2513 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from 1, 389;  iii,  2608 

Milwaukee,  Wis.,  harbor  of  refuge 1,402;  iv,2689 

Mississippi  River,  between  Missouri  River  and  St.  Paul,  Minn ...  i, 322;  iir, 2069 

Mississippi  River, between  Ohio  and  Missouri  riven I,318;  in,2012 

Mississippi  River,  between  Ohio  River  and  Head  of  Passes i,  525;  v,  3505 

Mississippi  River,  Vicksburg  Harbor,  Miss i,306;  iii,1927 

MisHonn  River,  below  Sioux  City,  Iowa 1*527;  vi,  3837 

Mobile  Harbor,  Ala i,268;  ii,1662 

Monongahela  River,  W.  Ya.  and  Pa 1,359;  in,  2383 
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Continuing  oontracta — ContinnecL 

Nairagansett  Bay,  R.  I 1,74,908 

Newtown  Creek,  N.  Y 1,128,1125 

New  York  Harbor.  N.  Y.,  Bay  Ridge,  Red  Hook,  and  Buttermilk  chan- 
nels   1,125,1117 

New  York  Harbor,  N.  Y.,  Newtown  Creek 1,128,1125 

Northern  and  Northwestern   Lakes,   channels   in    connecting  waters 

of i,435j  iv,2955 

Oakland  Harbor,  Cal 1,484;  iv,3327 

Ohio  River,  Dams  Nos.  2, 3. 4, 5,  and  6 i,356;  in,  2358 

Ohio  River,  Falls  of,  at  Louisville,  Ky.,  including  Indiana  Chute,  i,  364 ;  in,  2441 

Plaquemine  B^on,  La 1,282;  ir.  1759 

Point  Judith,  R.  L,  harbor  of  refuge 1,77,918 

Portland  Harbor.  Me.,  including  Back  Cove i,  37, 790 

Providence  River,  R.  I i,74,{K]8 

Rivers  and  harbors, i,  22 

Rockland  Harbor,  Me.... i,  33, 783 

Sabine  Pass,  Tex.,  harbor  at i,288;  ii,  1771 

Savannah  Harbor, Ga i,224;  ii,  1493 

Superior  Harbor,  Wis i,386;  in,  2592 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  389 ;  i n,  2608 

Vicksburg  Harbor,  Miss 1.306;  in,  1927 

Willamette  River  above  Portland,  Oreg i,506;  iv,3429 

Wilmington  Harbor,  Cal i,4«6;  iv,3335 

Wilmington  Harbor,  Del i,  155;  ii,  1250 

Winyah  Bay,  8.  C I,217;  ii,  1452 

Yamhill  River,  Oreg 1,506;  iv,3429 

YaquinaBay,  Oreg...l 1,499;  iv,3394 

Yazoo  River,  Miss.,  month  of 1,306;  in,  1927 

Contracts,  continuing.    See  Continuing  contracts. 

Cooper  Creek, N.  J., improvement  of h^^^t  ii,  1223 

Cooper  River,  S.  C,  establishment  of  harbor  lines  in h^y  ^h  1487 

Coo8a  River,  Ga.  and  Ala. : 

Improvement  of i,261;  ii,1642 

Imnrovement  of,  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  Bridge i,261;  ii,  1642 

Improvement  of,  between  Wetamka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  Bridge i,262;  ii,  1647 

Operating  and  care  of  locks  and  damson i,  262;  ii,  1654 

Coos  Bay,  Oreg. : 

Improvement  of  entrance  and  harbor 1,496;  iv,  3384 

Improvement  of  harbor  by  dredging iy497;  iv,  3387 

Coos  River,  Oreg., improyement  of i,498;  iy,3388 

Coquille  River,  Oreg. : 

Improvement  of,  between  Coqnille  City  and  Myrtle  Point i,  496;  iv,  3383 

Improvement  of  mouth i,495;  iv,3380 

Corporations,  occnpancy  or  injury  of  public  structures  by i,  24, 536;  vi,  3981 

Corps  of  Engineers : 

Changes  during  the  year i,  3 

Laws  of  Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress, 

first  session,  affecting  the vi,  4151, 4197 

Number  and  distribution  of  ofificers i,3 

Officers  detached i,4 

Corpus  Christi  Channel,  Tex.,  construction  of  bridge  across i,  530 

Cos  Cob  Harbor,  Conn.,  improvement  of i,  102,969 

Courtableau  Bayou,  La.,  improvement  of i,  283;  ii,  1763 

Cowlitz  River,  Wash., improvement  of i,520;  iv,3463 

Crystal  River,  Fla.,  examination  of i»252;  ii,  1580 

Cumberland  River,  Tenn.  and  Ky. : 

Ganging 1,23,309;  in,  1986 

Improvement  of,  above  Nashville,  Tenn 1)344;  in, 2223 

Improvement  of,  below  Nashville,  Tenn i,  342 ;  in,  2220 

Survey  of  mouth  of i,347;  iii,2242 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,17,700 

Improvement  of i»^;  n,  1526 

Current  River,  Ark.  and  Mo.,  improvement  of i,  314;  in,  1978 

Currituck  Sound,  N.  C,  improvement  of  waterway  thi-ough i,  195;  ii,  1374 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patupsco  River  to !» 173;  u,  1306 

Cut-off,  Apalachicola  River,  FIa.,  improvement  of i,  254 ;  li,  1609 
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Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 

Cypress  Bayou,  Tex.  and  La.,  improvement  of i,  301 ;  iii,  1896 

B. 

Dalles  Rapids,  The,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  Celilo  Falls 1,505;  iv,3425 

Dams: 

See  also  Canals. 

Form  of  water  surface  backed  up  by,  in  running  streams m,  2378 

D'Arbonne  Bayou,  La.,  obstruction  of,  by  raftsmen vi,  3982 

Darien  Harbor,  Ga. : 

Improvement  of 1,229;  u,  1508 

Removal  of  wreck  in i,237;  ii,  1538 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care i,  356 ;  iii,  2354 

Defenses,  seacoast.     See  Fortiti cations. 

De  Graseef  Sylvia  (steamer),  removal  of  wreck  of .' i,  502 ;  iv,  3406 

Delaware  Bay,  N.  J.  and  Del, : 

Delaware  Breakwater,  Del.,  construction  of 1, 148 ;  ii,  1214 

Harbor  of  refuge,  construction  of 1, 149 ;  ii,  1216 

Pier  near  Lewes,  Del.,  construction  of i,  147 ;  ii,  1213 

Waterway  to  Chincoteague  Bay,  Va.,  iniiirovement  of i,  162 ;  ii,  1270 

Wreck  near  Ship  John  Light,  removal  of ii,  1227 

Delaware  Breakwater,  Del.,  oonstruction  of Iyl48;  u,  1214 

Delaw;ue  River,  N.  J.,  Pa.,  and  Del. : 

Defenses  of 1,7,14,628 

Dike  at  Fort  Miflain,  Pa.,  rebuilding  of i,638 

Dike  at  Woodbury  Creek,  rebuilding  of i,  152,639;  ii,  1223 

MiircQshook,  Pa.,  improvement  of  ice  harbor  at i,  146;  ii,  1213 

Philadelphia,  Pa.,  improvement  above  and  below if  142 ;  u,  1192 

Philadelphia,  Pa.,  and  Cauiden,  N.  J.,  improvement  between i,  144;  ii,  1205 

Wreck  opposite  League  Island,  Pa.,  removal  of 1, 153 ;  ii,  1227 

Delta  Cooperage  Company,  bridge  of i,530 

Delta  Point,  La.,  improvement  of  harbor  at,  by  Mississippi  River  Commis- 
sion    1,525;  v,3505 

Dennis  Creek,  N.  J.,  improvement  of i|lol;  u,  1222 

Denton ,  Md.,  oonstruclion  of  bridge  across  Choptank  River  at i,  532 

Depot,  Engineer,  Willets  Point,  N.  Y 1,6,22,574 

Des  Moines  Rapids  Canal  and  Dry  Dook,  Mississippi  River,  operating  and 

care  of 1,323;  ill,  2104 

Des  Moines  River,  Iowa  and  Mo.,  survey  of  Egyptian  Levee,  along.,  i,  325;  in, 2124 

Des  Plainee  River,  in.,  examination  of i,421;  iv,2882 

Detroit,  Mich.,  reconstruction  of  bridge  across  Detroit  River,  by  city  of i,  529 

Detroit  River,  Mich. : 

Bridge  at  Detroit,  reconstruction  of 1,529 

Improvement  of 1,449;  iv,3029 

Dexter,  N.  Y.,  examination  of  Black  River  to  harbor  at h^^i  iv,  3306 

District  of  Columbia : 

See  aUo  Washington,  D.  0. 

Public  buildings  and  grounds  and  Washington  Monument.,  i,  542;  vi,  4025, 4032 
Washington  Aqueduct,  inoreasing  water  supply  of  city  of  Washing- 
ton   1,540;  Yi,4018 

Washington  Aqueduct,  maintenance  and  repair  of i,  537 ;  vi,  3991 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  540 ;  vi,  4018 

Dividing  Creek,  Md.    See  La  Trappe  River. 

Dividing  Creek,  N.  J.,  examination  of i|154;  u,  1242 

Division  engineers i,25 

Divisions,  engineer i,25 

Doboy  Bar,  Ga.,  survey  of i,237;  ii,1538 

Dog  River,  Miss.,  survey  of i,276;  ii,  1718 

Dredge  boats  on  Upper  Mississippi  River,  operation  of i,  23, 321 ;  in,  2049 

Duck  Creek,  Del.    See  Smyrna  River. 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refnge  at i,  89, 951 

Duluth,  Minn. : 

Bridge  across  St.  Louis  River  to  Sapeiior,  Wis.,  construction  of i,  533 

Harbor  lines  at,  modification  of 1,23;  iii,2647 

Improvement  of  harbor  at 1,386;  iii,2592 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

BnfiTalo,  Chicago,  and i,435;  iv,2956 

Duluth  Street  Railway  Company,  bridge  of 1,533 
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Dnnkirk  Harbor,  N.  T.,  improvement  of h^^i  i^)3103 

Du  wamisli  Uiver,  Wash.,  impTovement  of.... i,  511 ;  iv,  3438 

Duxbury  Beach,  Mass.    See  Duxbory  Harbor. 

Duxbury  Harbor,  Mass. : 

Examination  of 1,63,860 

Examination  of  Doxbury  Beaoh 1,64,862 

E. 

Eads,  James  B.,  ira prove ment  of  Soatli  Pass,  Mississippi  Riyer,  by  represent- 
atives of 1,26,277;  ii,  1731 

East  Chester  Creek,  N.  Y. : 

Examination  of i^l^O,  1175 

Improvement  of , 1,118,1089 

Easteni  Branch,  Elizabeth  River,  Va.     See  Elizabeth  River. 
East  River,  Ga.    See  Brunswick  Harbor. 
East  River,  N.  Y. : 

Bridge  at  New  York  City,  oonstmotion  of i,532 

Examination  of  Wallaboat  Channel i,  115, 1047 

Harbor  lines  at  New  York  City,  establishment  of i,  23, 108 1 

Improvement  of 1,111,1026 

East  River,  Wis.,  construction  of  bridge  across,  at  Green  Bay i,  532 

Eft8t  River  Bridge  Company,  bridge  of i,532 

Edgartown,  Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at.. . .  i,  68, 890 

Edgewater,  N.  J.,  removal  of  wreck  in  Hudson  River,  below i,  114, 1040 

Egyptian  Levee,  Des  Moines  River,  Iowa  and  Mo.,  survey  of i,  325;  iii,  2124 

Elizabeth  River,  N.  J. : 

Improvement  of 1,131,1134 

Survey  of 1,141,1185 

Elizabeth  River,  Va. : 

Bridge  across  Southern  Branch  at  Norfolk,  construction  of i,  533 

Norfolk  Harbor  and  its  approaches,  improvement  of i,  190;  ii,  1353 

Waterway  to  Albemarle  Soand,  N.  C.,  improvement  of i,  195;  ii,  1374 

Western  Branch,  improvement  of i)191;  ii,  1365 

Wreck  in  Southern  Branch,  removal  of 1,198;  it,  1380 

Elk  River,  W.  Va.,  improvement  of i,380;  iii,2565 

Elliott  Bay,  Wash.,  improvement  of  waterway  via ^  513 ;  iv,  3445 

Ellis  Island,  New  York  Harbor,  N.  Y.,  modification  of  harbor  lines  at i,  23, 1075 

Ellsworth,  Me.,  examination  of  Union  River  near i,  42, 800 

Embankments i,8 

Emory  River,  Tenn., survey  of,  up  to  Harriman 1,354;  ni,  2316 

Emplacements.    See  Fortinoations. 

Employees  injured  while  engaged  upon  public  works,  necessity  of  legislation 

lor  relief  of i,25 

Engineer  Depot,  Willets  Point, N.  Y 1,6^22,574 

Engineer  divisions i,25 

Engineers,  Battalion  of 1,6,22,570 

Engineer  School,  Willets  Point,  N.  Y 1,5,22,662 

Engineers,  Corps  of.    See  Corps  of  Engineers. 

Engineers,  division i,25 

Engineers,  Office  of  the  Chief  of i,550 

Engineers,  The  Board  of i,4,553 

Enterpriee  (schooner),  removal  of  wreck  of 1,80,927 

Erie  Basin,  Black  Hook  Harbor,  N.  Y.,  survey  of  Buffalo  entrance  to. .  i,  473;  iv,  3245 
Erie  Canal,  N.Y.: 

Preservation  of  bench  marks  along i,546;  yi,4122 

Widening  locks  of,  to  permit  passage  of  war  vessels i,  473 ;  iv,  3250 

Erie  Harbor,  Pa. : 

Harbor  lines  in  Presque  Isle  Bay,  establishment  of. i,  24 ;  iv,  3265 

Improvement  of i,463;  iv,3097 

Survey  of 1,473;  iv,3237 

Water  levels 1,547;  vi,  4127, 4128 

W^recks  in,  removal  of i,472 

Erie  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Defenses  on i,7,20 

Examination  of  shoals  in i,547;  vi,4123 

Water  levels i,547;  vi,  4127, 4128 

Escambia  River,  Fla.,  improvement  of i,259;  ii,  1631 
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Eseanaba, Mioh., water  l6YelB at 1,647;  vi, 4127, 4129 

Esopuf}  Creek,  N.  Y.    See  Saogerties  Harbor. 

Essex  Connty,  Mass.,  bridge  of i,532 

Essex  River,  Mass.,  improvement  of 1,48,830 

Estimates: 

California  Debris  Commission i,528 

Engineer  Depot,  WUlets  Point,  N.  Y i,  22 

Fortifications i,  22 

Mississippi  River  Commission i,527 

Missouri  River  Commission i,528 

New  York  Harbor,  N.Y.,  supervision  of 1,525 

Nortliem  and  Northwestern  Lakes 1,547 

Public  buildings  and  grounds,  and  Washington  Monument,  D.  C i,  544 

Rivers  and  harbors,  eip^uninations,  surveys,  etc.,  of.^ i,  524 

Rivers  and  harbors,  improvement  of i,  23 

Surveys  and  reconnaissances  in  military  departments,  and  for  maps. ...      i, 594 

Washington  Aqueduct,  D.  C,  maintenance  and  repair  of i,  540 

Washington  Monument.  D.  C,  care  and  maintenance  of i,  544 

Eureka  Harbor,  CaL,  examination  of i,494;  iv,3377 

Everett  Harbor,  Wash.,  improvement  of i,515;  iv,  3447 

Exuminntions : 

Compilation  relative  to  surveys  and i,24 

Estimate  for  surveys,  contingencies,  and,  of  rivers  and  harbors i,  524 

Exeter  River,  N.  H.,  snrvev  of,  from  mouth  to  upper  bridge  in  Exeter i,  44, 818 

Explorations  and  reconnaissances  in  military  departments i,  547,  vi,  4131 

P. 

Fairhaven  Harbor.  Mass.    8e$  New  Bedford  Harbor. 

Fairport  Harbor,  Ohio, improvement  of 1^459;  iy,3083 

Falia,  Bogue,  La.,  improvement  of i|278;  ii,  1751 

Fall  River  Harbor,  Mass.,  survey  of 1,81,931 

Falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of 1,364;  iii,  2441 

Far  Rockaway,  N.  Y.,  examination  of  channels  to  In  wood  and i,  140, 1170 

Feather  River,  Cal. : 

Improvement  of i,  490;  iv,3360 

Improvement  of,  by  California  Debris  Commission i,  528 ;  vi,  3961 

Femandina,  Fla.,  improvement  of  waterway  to  Savannah,  Ga i,  236;  ii,  1535 

Fishing  Creek,  N.  C,  improvement  of i,200;  ii,  1387 

Fish  Island,  New  Bedford  Harbor,  Mass.    See  New  Bedford  Harbor. 
Five  Mile  Creek,  Ala. : 

Examination  for  canal  to  Black  Warrior  River i,  275 ;  n,  1704 

Survey  for  canal  to  Black  Warrior  River i|275;  ii,  1704 

Five  Mile  River  Harbor,  Conn.,  improvement  of 1,100,965 

Flag  Lake  and  River,  Wis.    See  Portwing  Harbor. 

Flathead  River,  Mont.,  improvement  of h^^J  iv,3468 

Flint  River,  Ga.,  improvement  of i^^So;  ii,  1612 

Florida: 

Defenses  of  coast  of 1,7,17,18,702,714 

Obstruction  of  navigable  waters  in,  bv  the  water  hyacinth i,25 

Flushing  Bay,  N.  Y. : 

Examination  of  channel  connecting  Newtown  Creek  and i,  139, 1159 

Improvement  of i,  123,1106 

Forked  Deer  River,  Tenn. : 

improvement  of 1,340,341;  111,2217 

Survey  of 1,347;  ill,  2234 

Fort  Hamilton,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below i,  114, 1039 

Fortifications : 

Appropriations i,8 

Continuing  contracts 1,9 

Estimates 1,22 

New  works i,8 

Preservation  and  repair  of i,  8 

Projects 1,7,5.53 

Sea  walls  and  embankments i,  8 

Sites  for,  acquisition  of i,  7 

Submarine  mines i,  11 

Fort  McHenry,  Bnltlmore  Harbor,  Md. : 

Removal  of  wreck  ofl' ij  174;  ii,  1307 

Sea  wall  at 1,15,639 
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Fort  Marion,  Fla.y  preservation  and  repair  of 1,17,702 

Fort  Mifflin,  Pa.,  rebuilding  dike  at i,638 

Fort  Monroe,  Va.,  sewerage  system  at z,  16, 663 

Fort  Montgomery,  N.  Y.,  preservation  and  repair  of i,  744 

Fort  Niagara, N.Y.,  sea  wall  at.. 1,20,743 

Fort  8chnvler,N.T.,  sea  wall  at i,611 

Fort  Smith,  Ark. : 

Improvement  of  Arkansas  River  at i,  311;  iii,  1952 

Survey  of  Arkansas  River  at i,316;  in,  1989 

Fox  River,  Wis. : 

Bridge  across  United  States  canal  at  Appleton,  construction  of i,  532 

Bridge  at  Green  Bay,  construction  of i,632 

Bridge  at  Menasha,  construction  of i,  533 

Improvement  of i,406;  iv,2709 

Improvement  of  Green  Bay  Harbor 1,395;  iv,  2657 

Operating  and  care  of  locks  and  dams  on h^^t  iv,  2719 

Frankfort,  Me.,  examination  for  removal  of  wreck  in  Marsh  River i,  43, 801 

Frankfort,  Mich.,  improvement  of  harbor  at 1, 432 ;  iv,  2939 

Fredericka,  Marie  (ship)^  removal  of  wreck  of,  from  Man  of  War  Harbor, 

Key  West,  Fla 1,251;  ii,1666 

French  Broad  River,  Tenn. : 

Improvementof 1,352;  iii,2308 

Injury  to  training  walla vi,  3983 

Friend f  Lottie  K,  (schooner),  removal  of  wreck  of ii,  1227 

Fulton,  Ark. : 

Improvement  of  Red  River  above i,300;  in,  1895 

Improvement  of  Red  River  below i,299;  ni,  1877 

G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam  on i,  323;  in,  2109 

Galveston  and  Brazos  Canal,  Tex.,  examination  of i,  298 ;  ii,  1809 

Galveston  and  Brazos  Navigation  Company,  examination  of  canal  of.  1,298;  ii,  1809 
Galveston  Bay  and  Harbor,  Tex.: 

Galveston  Bay,  examination  of  channel  to  Brazos  River 1,298;  n,  1809 

Galveston  Bay,  improvement  of  ship  channel  in i»294;  n,  1803 

Galveston  Harbor,  defenses  of , i,7, 19, 737 

Galveston  Harbor,  improvementof i,292;  n,  1793 

Galveston  Island,  survey  at  easterly  end  of i,  298 ;  ii,  1813 

Morgan  Canal,  operating  and  care  of i,298;  u,1808 

Morgan  Cut  and  Canal,  improvement  of. 1)294;  u,  1803 

West  Galveston  Bay,  improvement  of  channel  in i,  295 ;  li,  1804 

Galveston  Island,  Tex.,  survey  at  easterly  end  of i,  298 ;  n,  1813 

Gasconade  River,  Mo.,  improvement  of,  by  Missouri  River  Commission .  i,  527 ;  vi,  3837 
Gauging : 

See  also  Hydraulics. 

Co]nmbiaRiver,Orear.  and  Wash 1,507;  iv,3432 

Mississippi  River  and  tributaries 1,23,309;  in,  1936 

Mississippi  River  at  St.  Paul,  Minn 1,332;  iii,2l64 

Northern  and  Northwestern  Lakes i>B47;  vi,  4127 

Gauley  River,  W.Va.,  improvement  of i,380;  ni,2564 

Gedney  Channel,  New  York  Harbor,  N.  Y. : 

Improvementof 1,113;  1031 

Removal  of  wreck  in i>114;  1039 

Genesee  River,  N.  Y.    See  Charlotte  Harbor. 

George  Lake,  St.  Johns  River,  Fla.    See  Volusia  Bar. 

Georges  River,  Me.,  improvement  of i,  35, 785 

Georgetown,  D.  C.    See  Washington. 

Georgia,  defenses  of  coast  of 1,7,17,700 

Glencove  Harbor,  N.  Y.,  improvement  of i,  122, 1103 

Gloucester  Harbor,  Mass.,  improvement  of i,  49, 835 

Goshen  Creek,  N.  J.,  improvement  of i,  163;  ii,  1225 

Governor  Marvin  (steamer),  removal  of  wreck  of i,  251 ;  u,  1566 

Governors  Island,  New  York  Harbor,  N.  Y.,  survey  of  channel  between  the 

Battery  and 1,141,1182 

Go  wan  us  Bay  channels,  New  York  Harbor,  N.  Y. : 

Improvementof 1,125,1117 

Survey  of 1,140,1177 

Gowanns  Canal,  New  York  Harbor,  N.  Y. : 

Improvementof 1,125,1118 

Removal  of  wreck  in 1,138,1158 
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Gowanns  Creek,  New  York  Harbor,  N.  Y. : 

ImpTovement  of  channel  in i,  127, 1122 

Survey  of 1,141,1180 

Grand  Haven  Harbor,  Mioh. ,  improyement  of. i,  427:  i v,  2918 

Grand  Lake,  La.,  improvement  of ly^So;  n,1767 

Grand  Maraie,  Mieb.,  improvement  of  harbor  of  refhge  at i,  392 ;  ui,  2640 

Grand  Marais,  Minn.,  improvement  of  harbor  at i,  385 ;  lu,  2585 

Grand  Kapids,  Wabash  River,  Ind.  and  111.,  operating  and  care  of 

lock  and  dam  at .'.  i,99S:  in,  2455 

Grand  River,  La.,  improvement  of h^y  ^h  1^59 

Grand  River,  Mich. : 

Improvement  of h^^i  IV, 2921 

Improvement  of  Grand  Haven  Harbor 19^27;  rv,2918 

Grand  River,  Ohio.    See  Fairport  Harbor. 

Grasse,  Sylvia  de  (steamer),  removal  of  wreck  of I»502;  iv,  3406 

Grays  Harbor,  Wash.,  improvement  of.  and  bar  entrance 1,509:  iv,3436 

Great  Egg  Harbor  Inlet,  N.  J.,  removal  of  wrecks  in 1,153;  ii,  1227 

Great  Falls  Dam,  Potomac  River,  raising  height  of 1, 540 ;  vi,  4018 

Great  Harbor,  Woods  Hole,  Mass.    /Sm  Woods  Hole  Channel. 
Great  Kanawha  River,  W.  Va. : 

Improvement  of 1,381;  ni,2566 

Injury  to  works,  and  nnlawfnl  deposits  in vi,3983 

Operating  and  care  of  locks  and  dams  on 1,383;  in,  2575 

Great  Lakes : 

Defenses  of  ports  in  New  York 1,7,20,743 

Examination  for  ship  canal  to  Hudson  River i,  472 ;  iv,  3128 

Improvement  of  channels  in  connecting  waters  of i,  435 ;  iv,  2955 

SurveyB,  and  correcting,  printing,  and  issuing  of  charts i,  544;  vi,  4069 

Water  levels i,547;  vi,4127 

Great  Pedee  River,  S.  C,  improvement  of i,2I6;  ii,  1447 

Great  Salt  Pond,  Block  Island,  R.  I.,  improvement  of i,  79, 925 

Great  Sodus  Bay,  N.Y.: 

Improvement  of  harbor  at 1,^75;  iv,  3274 

Use  and  occupancy  of  pier : vi,39S5 

Green  Bay,  Mich.,  water  levels  at  Esoanaba i}547;  vi,  4127, 4129 

Green  Bay,  city  of,  Wis. : 

Construction  of  bridges  across  East  and  Fox  rivers,  by i,  532 

Improvement  of  harbor  at i,^;  iv,2657 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of. i,  75, 911 

Qreen  River,  Ky. : 

Improvement  ot,  above  mooth  of  Big  Barren  River  (Lock  and  Dam 

No.5) 1,370;  in,2459 

Operating  and  oare  of  locks  and  dams  on i,370;  in,  2462 

Reconstruction  of  Lock  No.  2,  at  Rumsey 1,369;  ui,2457 

Survey  at  mouth  of,  for  new  lock  and  dam i,373;  in,  2504 

Greenville  Harbor,  Miss.,  improvement  of,  by  Mississippi  River  Commis- 
sion   1,625;  v,3505 

Greenwich  Harbor,  Conn.,  improvement  of 1,108,970 

GroBsetete  Bayou,  La.,  examination  of i,  292 :  ii,  1781 

Gulfport,  Miss.,  examinations  for  channel  to  Ship  Island  Harbor  and  Gulf 

of  Mexico 1,276;  ii,1708 

Gulf  States,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth i,  25 

Gull  Lake,  Minn.,  conntruction  of  reservoir  at i,326;  in,2137 

Guns.    See  Fortifications. 

G  arnet  Rock,  Plymouth  Harbor,  Mass.,  examination  of i,  64, 863 

Guyandotte  River,  W.  Va.,  improvement  of 1,378;  iii,2562 

H. 

Ragen,  J2o«0  (barge),  removal  of  wreck  of l>171;  n,  1289 

Hamilton,  Fort,  New  York  Harbor,  N.  Y.,  removal  of  wreck  below i,  114, 1039 

Hampton  Roads,  Va. : 

Defenses  of 1,7,16,656 

Removal  of  wrecks  in 1,198;  ii,  1379 

Harbor  lines,  establishment  of i,  23 

Allouez  Bay,  Wis i,23;  m,2647 

Ashley  River,  S.  C 1,23;  ii,  1487 

Boston  Harbor,  Mass i,^881 

Bridgeport,  Conn 1,28,988 

Cambridge,  Mass 1,23,881 
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Harbor  lineS|  establiBliment  of— Contiuued. 

Charles  River  at  Cambridge,  Mass ^ 1,23,881 

Charle«ton  Harbor,  S.C i,23;  il,  1487 

Cooper  River,  8.  C i,23;  ii,  1487 

Diiluth  Harbor,  Minn i,23;  iii,2647 

East  River  at  New  York,  N.Y 1,23,1081 

Ellis  Island,  New  York  Harbor.  N.Y 1,23,1075 

Erie  Harbor,  Pa '. i,24;  iv,3265 

Harlem  River, N.Y 1,23,1077 

Hudson  River  at  New  York,  N.  Y 1,23,1067,1070 

Kewaunee  Harbor,  Wis i,24;  iv,2785 

New  York  Harbor,  N.  Y 1,23,1067,1070,1075,1077,1081 

Olympia  Harbor,  Wash i,24;  iv,3484 

Spuyteu  Duyvil  Creek,  N.  Y 1,23,1077 

Superior  Bay,  Minn,  and  Wis i,23;  Iii,26l7 

Superior  Harbor,  Wis i,23;  iii,2647 

Wankecan  Harbor,  111 1,24;  iv,2786 

Harbors  and  riyers.    See  Rivers  and  harbors. 
Harlem  River,  N.  Y.  : 

Bridg«  obstructing,  at  New  York  City i,  536 

Bridges  across,  location  and  characteristics  of i,  1024 

Harbor  lines  at  New  York  City,  modification  of i,  23, 1077 

Improvement  of i,  110, 1019 

Harlowe  River,  N.  C,  improvement  of  waterway  via i,  204 ;  ii,  1395 

Harraseeket  River,  Me.,  survey  of i,  44,815 

Hartford,  Conn.,  improvement  of  Connecticut  River  below i,  86, 948 

Hat  Slough,  Wash.,  improvement  of i,511;  iv,  3438 

Havre   de  Grace,  Md.,  improvement  of  Susquehanna  River  above  and  be- 
low    1,163;  11,1272 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,439;  iv,  3006 

HaifneSf  John  C.  (schooner),  removal  of  wreck  of i,  198 ;  ii,  1379 

Helena  Harbor,Ark.,  improvement  of,  by  Mississippi  River  Commission,  i,  525 ;  v,  3505 

Hell  Gate,  East  River,  N.  Y.,  improvement  of 1,111,1026 

Hempstead,  N.  Y. : 

See  also  Glencove  Harbor. 

Construction  of  bridge  across  Long  Beach  Channel,  by  town  of i,  533 

Henderson  Harbor,  N.  Y.,  removal  of  wreck  in i,482;  iv,3304 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam  at.  i,  363;  iii,  2428 

Hillebrandt  Bayou,  Tex.,  construction  of  bridge  across i,  533 

Hillsboro  Bay,  Fla.,  examination  of 1,252;  ii,  1574 

Hillsboro  River,  Fla. : 

Examination  of,  up  to  Tampa i,  252;  ii,  1574 

Removal  of  wreck  in,  at  Tampa i,  251 ;  ii,  1566 

Hogansburg,  N.  Y.,  construction  of  bridge  across  St.  Lawrence  River  near.       i,  531 
Holland  (Black  Lake)  Harbor,  Mich. : 

Improvement  of i,  426;  iv,  2916 

Survey  of i,435;  iv,2950 

Holwayf  L,  (schooner),  removal  of  wreck  of i,  42,  798 

Homocbitto  River,  Miss.,  examination  of i,  291 ;  ii,  1777 

Horn  Island  Pass  and  Harbor,  Miss. : 

Improvement  of  Horn  Island  Pass i,270;  ii,  1693 

Survey  of i,276;  ii,  1716 

ffarref  William  (tug),  removal  of  wreck  of i,  138, 1158 

Honsatonio  River,  Conn. : 

Improvement  of 1,92,956 

Survey  of 1,105,979 

Houston,  East  and  West  Texas  Railway  Company,  bridge  of i  534 

Hudson  River,  N.  Y.  and  N.  J. : 

Examination  for  ship  caniJ  to  Great  Lakes i,  472 ;  iv,  3128 

Examination  of  Nyaok  Harbor,  N.  Y 1,115,1044 

Harbor  lines  at  New  York,  N.  Y.,  modification  of i,  23, 1067, 1070 

Improvement  o^  between  Coxsackie  and  Troy,  N.Y i,  105, 996 

Improvement  of  Peekskill  Harbor,  N.  Y i,  109, 1016 

Wrecks  at  Jersey  City  and  Edge  water,  N.  J.,  removal  of i,  114, 1089, 1040 

Humboldt  Harbor  and  Bay,  Cal. : 

Examination  of  Eureka  Harbor 1,494;  iv  3377 

Improvement  of 1,492:  iv'3366 

Huntington  Harbor,  N.  Y.,  improvement  of i  121'  1100 

Huron  Harbor,  Ohio,  improvement  of l  455'*  iy'3064 
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Huron  Luke : 

See  al$o  Northern  And  Northwestern  Lakes. 

Improveuient  of  harbor  of  relYige  at  Sand  fieaoh,  Mich i,  444 ;  rv,  3015 

Wuter  levels 1,547;  vi,4127 

Huron  Klvor,  Mich.,  examination  of h^U  iv,3084 

Hyni^intb,  water,  obstruction  of  navigable  Southern  rivers  by  the i,  25 

Hyanuls,  MasS|  iinnrovemeut  of  harbor  of  refuge  at 1,66,884 

Hydruulic  mining  In  California.    Sm  California  Debris  Commission. 
Hydra  ulios: 

iSVd  aUo  Gauging. 

Fonu  of  water  surface  backed  up  by  dams  in  running  streams Ui,  2378 

I. 

Iborville  rarlHh.  La.,  bridge  of i,535 

Illinois  and  Mississippi  Canal,  111.: 

Construction  of i,418;  iv,2825 

Operating  and  care  of  oanal  around  rapids  of  Kock  IMver i,  420;  iv,  2880 

Illinois  Kiver,  111.: 

BxaminaUonof i,421;  iv,2882 

Impnivenient  of i»415;  iv,a815 

Operating  and  care  of  Lagrange  and  Kampsville  locks  and  dams,  i,  417;  iv,  2822 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky.,  iuiprovoiuuut  of.  i,364;  ui,  2441 

Indian  River,  Kla.,  improvement  of i»242;  ii,  1554 

Indian  River  Bay,  I>ol.,  improvement  of  waterway  via i,  162;  u,  1270 

Indian  River  Inlet,  Fla.    See  Indian  River. 

Individuals,  oocupanoy  or  i^jnry  of  poblio  structures  by i,  24, 536;  vi,  8981 

IiUury  to  struoturta  built  by  the  United  SUU^s i,  21, 536;  vi,  3981 

Inland  waterways.    See  Waterways. 

Inner  llcach,  Hempstead,  N.  Y.,  oonstraotion  of  bridge  to  Barnum  Island. .       i,  533 

Inside  rtmt«'S.    See  Waterways. 

Internal  waterways.    See  Waterwayt. 

Inw(M>d,  N.  Y.,  examination  of  channels  to  Far  Rockaway  and i,  140, 1170 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i»  162;  u,  1270 

J. 

Juckeon,  Andrew  (barge),  removal  of  wreck  of 1,114,1039 

James  River,  Va. : 

Improvement  of 1,187;  ii,  1346 

Pn>teetion  of  Jamentown  Island i»l^;  u,1349 

Jame.sti>wn  Island,  James  River,  Va.,  pn>teetion  of 1.189;  11,1349 

Jeanervtte,  1^,»  construction  of  bridge  across  Bayou  Teche,  by  town  of....        1,532 

Jeflerson  County,  Tex.,  bridge  of ." i,  533 

Jennings,  Mont.,  survey  of  Kootenai  River  above i,  523 ;  iv,  S482 

Jersey  C^itv,  N.  J.,  remiOval  of  wreck  in  Hudson  River  at i,  114, 1039 

JeAasi^N,  i/a</fr  V canal  boat),  removal  of  wreck  of 1,114,1040 

Judith,  Foiiit,  R.  L: 

Coustruotiun  of  harbor  of  refuge  at i,  77. 918 

laiprovenn^nt  of  entrance  to  Point  Judith  Pond 1,78.921 

Survey  of  easterly  breakwater  to  sliore 1,81,937 

Jupiter  Inlet,  Fla.: 

Kxaminutiou  of i,  251;  ii,  1568 

luipi-oNement  of • i>-42;  u,  1554 

K. 

Kalamaxoo  River,  Mieh.: 

Inipi'oveutent  of 1.4*^;  iv.2915 

lu)pr\)voment  of  Sauijatuok  Harbor 1. 425 ;  iv.  21^3 

Kam|KHville  Look  and  l^am,  lliinoin  River.  111.,  operating  and  care  of.  i,  417;  iv.  *>'22 

Kan»a»  City,  iWeola  and  Southern  Railway  Conipativ.  bridtre  of I,  .mI 

Kansas  City,  Shreve|H>rt  and  Gulf  Railway  Company,  bridge  of 1,531 

Kendnskea^  River,  Me.,  survey  of  mouth  of 1,44.811 

KenneWc  River,  Me.: 

l^efenseti  of i,  7. 11 

Iuipi»vemoiit  of i.S.\787 

iCenNr^iV,  ,l/«i>y.iiW  vsoluH*ner\  removal  of  w^eek  of i,  174;  u,  1307 

Kem»»lia  HarU^r.  Wis.: 

lnipr\>vemout  of i,iOX:  iv.2702 

Survey  of i,  4i»i*;  iv.2TT2 

Veeaud  oceui^uoy  of  south  pier vi,3964 


Digitized  by  ^OOQIC 


INDEX.  17 

Kentaoky  RiYer,  Ky. : 

ImproTement  of I,d73;  iii,  2513 

Operating  and  care  of  locks  and  dams  on i,375;  iii,  2519 

Kewaunee  Harbor,  Wis. : 

Harbor  lines  at.  establishment  of i,24;  iv,2785 

Improyement of i,399;  iv,2675 

Keweenaw  Bay,  Mich.,  improvement  and  operating  and  care  of  waterway  to 

Lake  Superior 1,389,390;  in,  2608 

Keweenaw  Point,  Micli.,  waterway  across.    See  Keweenaw  Bay. 

Keyport  Harbor,  N.  J.,  improyement  of 1,135,1147 

Key  West  Harbor,  Fla. : 

Defenses  at 1,7,17,703 

Improvement  of  northwest  entrance  of h^^^i  ii,  1555 

Wrecks  in  Man  of  War  Harbor,  removal  of 1,251;  ii,  1566 

Kingston,  Tenn..  constmotion  of  bridge  across  Clinch  River  at i,  530 

Kinnickiniek  River,  Wis.,  construction  of  bridges  across,  at  Milwankee i,  533 

Klttery,  Me.,  oonstruotion  of  bridges  to  Badgers  Island  and  York i,  534 

Kootenai  River,  Idaho  and  Mont. : 

Improvement  of,  between  Bonners  Ferry,  and  international  bound- 

ary i,521;  iv,3467 

Surrey  of,  above  Jennings,  Mont 1,523;  iv,3482 

La  Crosse  Harbor,  Wis. : 

Improvement  of i,  322;  iii,2059 

Survey  of i,325:  in,  2116 

Lafourche  Bayou,  La.,  improvement  of i,28l;  n,  1767 

Laffrange  Look  and  Dam,  Illinois  River,  111.,  operating  and  care  of..  i,417;  iv,  2822 

Lace  Charles,  La.,  construction  of  bridge  across  Calcasieu  River  at i,  531 

Lake  City,  Ark.,  construction  of  bridge  across  Lake  St.  Francis  near i,631 

Lakes,  Great.    See  Northern  and  Nortnwestem  Lakes. 

Lake  Shore  and  Michigan  Southern  Railway  Company : 

Bridge  of,  at  Ashtabula,  Ohio i,534 

Bridge  of,  at  Toledo,  Ohio 1,531 

Lakes,  Northern  and  Northwestern.    See  Northern  and  Northwestern  Lakes. 

La  Trappe  River,  Md. : 

Improvement  of i,165;  u,1276 

Survey  of I,1T1;  n,1295 

XatiH«,  ^«ti<«  (tug),  removal  of  wreck  of i,472 

Laws:    • 

Compilation  of^  for  maintenance  of  navigable  waters i,  24 ;  vi,  4137 

Fifty-fourth  Congress,  second  session,  and  Fifty-fifth  Congress,  first  ses- 
sion, affecting  Corps  of  Engineers vi,  4151, 4197 

Necessi^  of,  for  relief  of  ii^nred  employees  on  public  works i,  25 

Leaf  River,  Miss.,  improvement  of i)272;  n,  1697 

League  Island,  Fa.,  removal  of  wreck  in  Delaware  Rirer  opposite !>  163;  u,  1227 

Leech  Lake,  Minn. : 

Operating  and  care  of  reservoir  at i»328;  ni,2142 

Reservoir  at i,326;  ra,2137 

Legislation.    See  Laws. 

Lemon  Creek,  Staten  Island,  N.  T.    See  Staten  Island— New  Jersey  channel. 

Levert,  J.  B.,  bridge  of 1,584 

Levisa  Fork,  Big  Sandy  River,  Ky . ,  improvement  of i,  376 ;  lu,  2529 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay,  near •. .  i,  147 ;  ii,  1213 

Improvement  of  waterway  from  Chlncoteague  Bay,  Ya.,  to  Delaware 
Bay,  near i,  162;  ii,  1270 

Lewis  River,  Wash. : 

Examination  of  North  Fork,  to  head  of  navigation i,  523 ;  iv,  3469 

Survey  of,  up  to  Lacenter i,523;  iv,3473 

Lippitt,  Henry  (schooner),  removal  of  wreck  of i,  198 ;  ii,  1379 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  162;  ii,  1270 

Little  Harbor,  Mass.    See  Woods  Hole  Channel. 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge  at i,  41, 796 

Little  Kanawha  River,  W.  Ya. : 

Improvement  of ^ i,384;  in,  2582 

Operating  and  care  of  lock  and  dam  on i,  384;  in,  2582 

Little  Pedee  River,  S.  C,  improvement  of i;215;  n,  1444 

Little  Pigeon  River,  Tenn.,  improvement  of i,352;  in,  2310 
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Little  River^  La.,  between  Scopini  Cut-off  and  Knox  Point.    See  Bed  River, 

below  Fnlton,  Ark. 
Little  Rock;  Ark. : 

Improvement  of  Arkansas  River  at i|311;  ni,  1952 

Survey  of  Arkansas  River  at i,316;  iii,  1989 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i,  475 ;  iv,  3276 

Lloyds  narbor,  N.  Y.^examination  for  conueotiug  Cold  Spring  Bay  with ....  i,  139, 1166 
Locks.    See  Canals. 

Lock  woods  Folly  River,  N.  C,  improvement  of i,  211 ;  ii,  1417 

Louj^  Beach  Channel,  Hempstead  Harbor,  N.  Y.,  construction  of  bridge  across.       i,  533 

Long  Island,  N.  Y..  defenses  at 1,7,14,614 

Long  Island  City,  N.  Y.,  alteration  of  bridge  across  Newtown  Creek  at i,  535 

Long  Island  Sound,  defenses  of  eastern  entrance  to i)  7, 13, 608 

Lookout,  Cape,  harbor  of  refuse,  N.  C.^  survey  of 1, 212 ;  ii,  1430 

Lorain,  Ohio,  improvement  of  Black  River  at i;^7;  IV,  8072 

Lou isiana,  obstruction  of  navigable  waters  in,  by  the  water  hyacinth i,  25 

Louisville,  Ky. ; 

Improvement  of  Falls  of  Ohio  River,  including  Indiana  Chute. .  i,  364;  iii,  2441 

Operating  and  care  of  Louisville  ana  Portland  Canal i,  366 ;  ui,  2444 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,  366 ;  in,  2444 

Loutre,  Pass  a,  Mississippi  River,  closing  crevasse  in i,  291 ;  ii,  1776 

Lower  Chipola  River,  Fla. ,  improvement  of i,  254 ;  ii,  1609 

Lower  Machodoc  Creek,  Va.,  improvement  of i,  181 ;  ii,  1329 

Lubec  Channel,  Me.,  improvement  of i,  26, 770 

Ludington  Harbor,  Mich. : 

Improvement  of , i,430;  iv,2930 

Survey  of 1,435;  iv,2951 

Lumber  River,  N.C.aud  S.  C,  improvement -of i,214;  ii,  1442 

Lumberton  Branch,  Raucocas  River,  N.  J.    See  Rancocas  River. 
Lynn  Harbor,  Mass. : 

Improvement  of i,  52, 839 

Survey  of i,  65, 872 

M. 

McHenry,  Fort,  Baltimore  Harbor,  Md. : 

Removal  of  wreck  off 1,174;  ii,  1307 

Sea  wall  at 1,15,639 

Maohias  River,  Me.,  survey  of,  from  Machias  to  Machiasport i,  43, 809 

Machodoc  (Lower)  Creek,  Va.,  improvement  of i,  181 ;  ii,  1329 

Mavon  Bayou,  La.,  improvement  of i,  304 ;  iii,  1920 

Maine,  defenses  of  coast  of '»  7, 11, 581 

Main  ship  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  113, 1031 

Maintenance,  operating,  and  care  of  certain  public  works,  provision  for i,  23 

Maiden  River,  Mass.,  improvement  of i,  53, 841 

Mamaroneok  Harbor,  N.  Y.,  improvement  of i,  117, 1087 

Manasquan,  N.  J.,  construction  of  bridge  across  Mauasquan  River  at 1, 532 

Manasquan  River,  N.  J.,  construction  of  bridge  across,  at  Manasquan i,  532 

Manatee  River,  Fla.,  improvement  of i,  248;  ii,  1562 

Manchao  Bayou,  La.,  improvement  of 1,280;  ii,  1756 

Manchester  Harbor,  Mass. : 

Improvement  of i,  51, 837 

Survey  of 1,64,65,866,869 

Manistee  Harbor,  Mich.,  improvement  of * i>  ^1  >  iv,  2933 

Manitowoc  Harbor,  Wis. : 

Construction  of  city  bridge  across  Manitowoc  River 1, 534 

Improvement  of i,  400;  iv,  2681 

Manitowoc  River,  Wis.     See  Manitowoc  Harbor. 

Man  of  War  Harbor,  Key  West,  Fla.,  removal  of  wrecks  in i,  251 ;  ii,  1566 

Manokin  River,  Md.,  improvement  of i,  168;  ii,  1282 

Maps : 

Charts,  Northern  and  Northwestern  Lakes i,  544 ;  vi,  4069 

Estimates  for  publication  of  military  and  other i,  549 

Printing  and  distribution  of,  by  Office  of  the  Chief  of  Engineers i,  547 

Marblehead  Harbor,  Mass..  survey  of 1,65,870 

Marcelo  (bark),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla...... 1,251;  ii,  1566 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River  at. . .  i,  146;  ii,  1213 

Mare  Island  Strait,  Cal.,  survey  of 1,488;  IV,3352 

Marianna,  Tex.,  construction  of  bridge  across  Trinity  River  above i,  534 
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Marie  JPSredericka  (ship),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key 

WeBt,Fla 1,251;  Ii,15e6 

Marion  County,  MiBS.,  bridge  of 1,530 

Marion,  Fort,  Fla.,  preservation  and  repair  of i,  17, 702 

Marquette  Bay,  Mich.    See  Marquette  Harbor. 
Marquette  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  at  Presque  He  Point i,  391 ;  iii,  2688 

Improvement  of i,  391;  iu,2615 

Water  levels i,547;  vi,  4127, 4129 

Marsh  River,  Me.,  examination  for  removal  of  wreck  at  Frankfort i,  43, 801 

Marthas  Vineyard,  Mass.,  improvement  of  inner  harbor  at  Edgartown i,  68, 890 

Marvin.  Governor  (steamer),  removal  of  wreck  of i,  251 ;  ii,  1566 

Massachusetts,  defenses  of  southeast  coast  of it  7, 12, 608 

Mattaponi  River,  Ya.,  improvement  of i,  185;  ii,  1342 

Mattawan  Creek,  N.  J. : 

Improvement  of i,  134, 1145 

Improvement  of  Keyport  Harbor 1,135, 1147 

Mattituck  Harbor,  N.  Y.,  improvement  of i,  119, 1096 

Manmee  Bay  and  River,  Ohio.    See  Toledo  Harbor. 

Memphis  Harbor,  Tenn.,  improvement  of,   by  Mississippi  River  Commis- 
sion   1,525;  v,3505 

Menasha,  Wis.,  construction  of  bridge  across  Fox  River,  by  city  of i,  538 

Menominee  Harbor,  Mich,  and  Wis. : 

Improvement  of i,393;  iv,2650 

Survey  of i,408;  iv,2751 

Menominee  River,  Mich,  and  Wis.,  improvement  of i,  393 ;  iv,  2652 

Mermentan  River,  La.,  improvement  of,  and  tributaries i,  285 ;  ii,  1767 

Merrimac  River,  Mass. : 

Dredging  between  Newbnryport  and  Haverhill,  estimate  of  cost  of  .. .  i,  64, 865 

Improvement  of 1,46,827 

Improvement  of  Newbnryport  Harbor i,  45, 824 

Mianus  River,  Conn.,  inrprovement  of i,  102, 969 

M  ichigan  City  Harbor,  Ind.,  improvement  of i,  421 ;  iv,  2895 

Michigan  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Construction  of  harbor  of  refuge  at  eastern  entrance  of  canal  between 

Sturgeon  Bay  and i»897;  iv,2671 

Examination  of  Illinois  and  Des  Plaines  rivers,  111.^  for  extension  of 

navigation  to i,421;  IY,2882 

Improvement  of  canal  to  Sturgeon  Bay,  Wis i,  396 ;  iv,  2660 

Operating  and  care  of  canal  to  ISt ureeon  Bay,  Wis i,  397 ;  iv,  2666 

Survey  of  Wolf  Lake  and  River,  111.  and  Ind.,  with  reference  to  their 

navigation  in  connection  with !> 421;  iv,2887 

Water  levels i,547;  vi, 4127, 4129 

Middle  Fork,  Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  iii,2217 

Survey  of 1*347;  in, 2234 

Miflflin,  Fort,  Pa.,  rebuilding  dike  at 1,638 

Mifflin  Township,  Pa. : 

Construction  of  bridge  across  Monongahela  River  to  Braddock  Township .      i,  580 

Construction  of  bridge  across  Monongahela  River  to  Port  Perry i,  529 

Milan,  111.,  operating  and  care  of  canal  around  rapids  of  Rock  River 

at 1,420;  iv,2880 

Military  departments,  reoonnaissanoes  and  explorations  in i,  547 ;  vi,  4131 

Mill  bridge.  Me.,  removal  of  wreck  in  Narraguagus  Bay  at i,  42, 798 

Mille  Lacs  Lake,  Minn .,  examination  of,  for  reservoir i,  332 ;  iii,  2170 

Mill  Neck  Creek  Inlet,  N.  Y.,  construction  of  bridge  across,  at  Bayville i,  533 

Mill  River,  Conn.    See  New  Haven  Harbor. 
Milwaukee,  Wis. : 

Bridges  across  Kinnickinick  River,  construction  of i,  588 

Harbor  of  refuge  in  Milwaukee  Bay,  construction  of i)^02;  iv,  2689 

Improvement  of  harbor  at i,  403;  iv,  2692 

Survey  of  harbor  at i,408;  iv,2765 

Wat«r  levels i,547;  vi, 4127,4129 

Wreck  in  Milwaukee  Bay,  removal  of i>407;  iv,2751 

Milwaukee  River  and  Bay,  Wis.    See  Milwaukee. 

Mines,  submarine 1,11 

Min^o  Creek,  S.  C,  improvement  of 1,217;    U,  1450 

Mining,  hydraulic,  in  California.    See  California  Debris  Commission. 
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• 

Mmnesota Biyer,  Minn.,  improvement  of i,  830;  in,  2156 

MispillioD  River,  Del. : 

^Examination  of ^171;    ii,  1291 

Improvement  of 1^161;     ii,  1268 

Missisquoi  Bay,  Yt.,  constmction  of  bridge  across,  at  Albnrgfa  Point i,   535 

Missisquoi  River,  Vt.,  snrvey  of,  from  Swan  ton  to  Lake  Charaplain  ..  i,  483;  iv,  3319 
Mississippi  River: 

Alexandria  to  Canton,  Mo.,  snrvey  from i,  325;  ni,  2124 

Beach  Ridge,  Ark.,  prevention  of  break  into  Cache  River,  near.,  i,  321 ;  iii,  2047 

Canton  to  Alexandria,  survey  from i,  325;  in,  2124 

Dallas  City  to  Oqoawka,  111.,  survey  from ii324;  m,  2111 

Delta  Point  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion   1,526;     v,3505 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of.,  i,  323 ;  m,  2104 

Drurys  Landing  to  New  Boston,  111 .,  survey  from i,  324 ;  iii,  2114 

Fort  Madison  to  mouth  of  Skunk  River,  Iowa,  survey  fr^m i,  326;  in,  2130 

Gauging,  and  tributaries 1,23,309;  iii,  1936 

Gauging,  at  or  near  St.  Paul,  Minn i,332;  m,  2164 

Greenville  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;     V,  3506 

Hannibal  to  Lagrange,  Mo.,  survey  from i,325;  iii,2119 

Head  of  Passes  to  head  waters,  surveys  from i,625;     v,  3505 

Head  of  Passes  to  Ohio  River,  improvement,  survevs,  eto i,  525 ;    v,  3505 

Helena  Harbor,    Ark.,  improvement   by  Mississippi   River   Commis- 
sion  1,525;     v,3505 

Iowa  River  to  Muscatine,  Iowa,  snrvey  from i,  326 ;  iii,  2133 

La  Crosse  Harbor,  Wis.,  survey  of i}325;  in, 2116 

Lagrange  to  Hannibal,  Mo.,  survey  fr^m i,325;  in,  2119 

Lock  and  Dam  No.  2,  between  St.  Paul  and  Minneapolis,  oonstruotion 

of 1,323;  m,2110 

Loutre,Pass  a,  closing  crevasse  in 1,291;    n,  1776 

Memphis  Harbor,  Tenn.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;     V,3505 

Minneapolis,  Minn.,  to  Missouri  River,  improvement  from i,  322 ;  in,  2059 

Minneapolis,  Minn.,  to  St.  Paul,  construction  of  Lock  and  Dam  No. 

2 1,323;  in,  2110 

Missouri  River  to  Minneapolis,  Minn.,  improvement  from i,  322;  in,  2059 

Missouri  River  to  Ohio  River,  improvement  from i,  318 ;  in,  2012 

Natchez  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;     V,  3506 

Muscatine  to  Iowa  River,  Iowa,  survey  from i,  326 ;  in,  213S 

New  Boston  to  Drnrys  Landing,  111.,  survey  from i,  324 ;  ni,  2114 

New  Madrid  Harbor,  Mo.,  improvement  by  Mississippi  River  Commis- 
sion  1,525;    v,3505 

New  Orleans  Harbor,  La.,  defenses  of i,  7, 18^727 

New  Orleans  Harbor,  La.,  improvement  by  Mississippi  River  Commis- 
sion   1,525;     V,  3505 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,  525;    v,  3505 

Ohio  River  to  Missouri  River,  improvement  from i,  318 ;  in,  2012 

Oquawka  to  Dallas  City,  HI.,  survey  from i|324;  in,  2111 

Pass  a  Loutre,  closing  crevasse  in h^^'t   "^h  ^77^ 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  at i,  328 ;  in,  2142 

Pokegama  Falls,  Minn.,  reservoir  at i,326;  iii,  2137 

Reservoir  at  head  waters,  examination  of  Mille  Laos  Lake,  Minn,  i,  332;  ui,  2170 

Reservoirs  at  head  waters,  oonstruction  of i,  326 ;  in,  2137 

Reservoirs  at  head  waters,  operating  and  care  of i,  328 ;  in,  2142 

St.  Louis  Harbor,  Mo.,  improvement  of 1,320;  in,  2046 

St.  Paul,  Minn.,  construction  of  Lock  and  Dam  No.  2,  between  Minne- 
apolis and 1,323;  in,  2110 

St.  PauL  Minn.,  gauging  at  or  near -. i,332;  iii,2164 

Skunk  Kiver  to  Fort  Madison,  Iowa,  survey  from i,  326 ;  iii,  2130 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of. . . .  i,  23, 321 ;  in,  2049 

Snags  and  wrecks,  removal  of i,  23, 317;  m,2001 

South  Pass,  inspection  of  improvement  of i,  25, 277 ;    n,  1731 

Vioksburg  Harbor,  Miss.,  improvement  of i,  306 ;  ni,  1927 

Vicksburg  Harbor,  Miss.,  obstruction  of  mouth  by  small  craft vi,  3982 

Vidal  ia  Harbor,  La.,improvement  by  Mississippi  River  Commission  i,  525 ;    v,  3505 

Wrecks  and  snags,  removal  of 1,23,317;  in,2001 

Mississippi  River  Commission 1,525;      v,3505 
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If  iBsisaippi  Sonud,  Ala.  and  Miss. : 

Defenses  of 1,7,18,721 

Examinations  for  channel  from  Gulf  of  Mexico  to  Gulfport;  via  Ship 

Island  Pass  and  Harbor,  Miss i,  276;  u,  1708 

Survey  of  Horn  Island  Pass  and  Harbor,  Miss i,  276 ;  ii,  1716 

Survey  of  Ship  Island  Harbor  for  channel  to  mainland   of  Missis- 
sippi    1,277;  11,1722 

Missoun,  Department  of  the,  reconnaissances  and  exploratious  in i,  547;  vi,  4131 

Missouri  River: 

Bridge  at  BoonvillO;  Mo.,  oonstrnction  of i,529 

Bridge  at  Yankton,  S.  Dak.,  construction  of i,529 

Improvement   of,    between    Stnbbs    Ferry,    Mont.,   and    Sioux    City, 

Iowa 1,333;  ui,2177 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa '. i,527;  vi,3837 

Sn acgin gonupperriver i, 337;  in, 2208 

Missouri  River  Commission i,  527;  vi,  3837 

Misi  (barge),  removal  of  wreck  of 1,138,1157 

Mobile  and  Ohio  Railroad  Company,  bridges  of i,530 

Mobile  Harbor,  Ala. : 

Defenses  of 1,7,18,721 

Improvement  of i,263;  ii,  1662 

Mohawk  River,  N.  Y.,  examination  of,  between  Rome  and  Schuyler. . .  i,  482;  iv,  3304 

Mokelumne  River,  Cal.,  improvement  of i,489;  iv,3359 

Money  Point,  Southern  Branch,  Elizabeth  River,  Ya.,  removal  of  wreck 

off 1,198;  11,1380 

Monmouth  County,  N.  J.,  bridge  of i,532 

Monongahela  Navigation  Company,  acquisition  of  improvements  of.  i,  361 ;  m,  2411 
Monougahela  River,  W.  Va.  and  Pa. : 

Bridge  at  Rankin, Pa.,  oonstruction  of i,583 

Bridge  between  Braddock  and  Mifflin  townships,  Pa.,  construction  of. . .      i,  530 
Bridge  between  Port  Perry  and  Mifflin  Township,  Pa.,  construction  of. .      i,  529 

Improvement  of i,359;  in,  2383 

Locks  and  Dams  No8. 6  and  7,  acquisition  of i,  361;  in,  2411 

Looks  and  Dams  Nos.  8  and  9,  operating  and  care  of i,  360 ;  in,  2409 

Monongahela  Navigation  Company's  improvements,  acquisition  of  i,  361 ;  in,  2411 

Monroe,  La.,  construction  of  bridge  across  Ouachita  River  by  city  of i,  530 

Monroe,  Fort,  Ya.,  sewerage  system  at 1,16,663 

Monroe  Harbor,  Mich. : 

Examination  of  Raisin  River i,463;  iv,3094 

Improvement  of i,  452;  iv,  3037 

Water  levels i,547;  vi,  4127, 4128 

Montgomery,  Ala.,  construction  of  bridge  across  Alabama  River  near i,  530 

Montgomery,  Fort,  N.  Y.,  preservation  and  repair  of i,  744 

Montgomeiy,  Tuscaloosa  and  Memphis  Railway  Company,  bridge  of i,  530 

Monument  River,  Mass.,  construction  of  bridge  across,  at  Bourne i,  534 

Moosabec  Bar,  Me.,  improvement  of i,  27, 771 

Morgan  Cut  and  Canal,  Tex. : 

Improvement  of i,294;  ii,  1803 

Operating  and  care  of  Morgan  Canal i,298;  ii,  1808 

Morris  and  Cummings  Ship  Channel,  Tex.,  construction  of  bridge  across. ..       i,  530 
Mortars.    See  Fortincations. 

Mount  Desert,  Me.,  oonstrnction  of  breakwater  to  Porcupine  Island i,  28, 775 

Mount  Hope  Bay,  Mass.,  survey  of i,  81, 931 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  at i,  222;  ii,  1471 

Mud  Lake.  La.,  improvement  of 1,285;  ii,  1767 

Murderkili  River,  Del.,  improvement  of i,  160;  ii,  1266 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of. . .  i,  351 ;  in,  2296 

Muskegon  Harbor,  Mich.,  improvement  of h^*^i  iv, 2923 

Muskingum  River,  Ohio: 

Improvement  of : i,358;  in,  2363 

Observations  concerning  form  of  water  surface  backed  up  by  dams  in 

running  streams iii,  2378 

Operating  and  care  of  looks  and  dams  on i,  358;  in,  2364 

Mystic  River,  Conn.,  improvement  of 1,84,944 

Mystic  River,  Mass.,  improvement  of 1,53,841 

N. 

Nandna  Creek,  Va.,  improvement  of i,  195;  ii,  1373 

Nansemond  River,  va.,  improvement  of i|192;  ii,  1367 
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Nanticoke  Biver,  Del.  and  Md. ,  improvement  of i,  157 ;  ii,  1260 

Nantucket,  Mass.,  oonstraction  of  narbor  of  refuge  at i,  67, 886 

Napa  River,  Cal. : 

Examinatiou  of i,49*;  iv,3374 

Improvement  of i,*91;  iv,  3364 

Survey  of  Mare  Island  Strait i,488;  iv,3352 

Narragansett  Bay,  R.  I. : 

Defenses  of 1,7,12,603 

Examination  for  channel  through  Conanicut  Island 1, 80, 928 

Improvement  of I,  74, 908 

Narraguagus  Bay,  Me. ,  removal  of  wreck  at  Millbridge i,  42, 798 

Narracuagus  River,  Me.,  improvement  of 1,28,773 

Natalbany  River,  La.,  improvement  of 1, 279 ;  ii,  1753 

Natchez    Harbor,  Miss.,  improvement  of,  by   Mississippi  River  Commis- 
sion    1,525;  v,3505 

Navigable  waters : 

Bridges  across.    Se^  Bridges. 

Compilation  of  laws  for  maintenance,  etc.,  of ly  24 ;  vi,  4137 

Neches  River,  Tex. : 

Bridge  at  Beaumont,  construction  of i,  531 

Improvement  of i,  290;  ii,  1775 

Negro  Cut,  Indian  River  Inlet,  Fla.     See  Indian  Kiver. 

Neosho  River,  Kans.,  examination  of i,316;  iii,  1984 

Neponset  River,  Mass.,  survey  of i,  65, 875 

Nestugga  River,  Greg.,  improvement  of i,  501 ;  i v,  3396 

Nense  River,  N.  C. : 

Improvement  of i,203;  li,  1393 

Improvement  of  waterway  via i,2(W;  ii,  1395 

Survey  of,  at  and  below  Newbern >>212;  ii,  1427 

New  Bedford  Harbor,  Mass. : 

Bridges  across  Acushnet  River  to  Fairhaven,  construction  of i,  531, 535 

DefenscHat 1,7,12,603 

Improvement  of I,  70, 897 

Survey  of  channel  leading  to  proposed  new  draw  in  bridge  to  Fairhaven .  1, 80,  930 

Newborn,  N.  C. : 

Improvement  of  Nense  River  at i,  203;  ii,  1393 

Improvement  of  waterway  to  Beaufort,  N.  C I,  204 ;  ii,  1396 

Survey  of  Nense  River  at  and  below i,212;  n,  1427 

Nexo  Bi^ufiBwick  (ferryboat),  removal  of  wreck  of i,  114, 1039 

Newburyport  Harbor,  Mass.,  improvement  of i,  45, 824 

New  Hampshire,  defenses  of  coast  of I»  7, 11, 581 

New  Haven  Harbor.  Conn. : 

Construction  or  break  waters  in 1,91,955 

Construction  of  city  bridge  across  Mill  River i,  534 

Improvement  of i,  89, 953 

Survey  of 1,104,974 

New  Jersey,  improvement  of  channel  between  Staten  Island,  N.  Y.,  and.  i,  130, 1130 

New  Madrid  Harbor,  Mo.,  improvement  of,  by  Mississippi  River  Commis- 
sion    1,525;  v,3505 

New  Orleans  Harbor,  La. : 

Defenses  of 1,7,18,727 

Improvement  of,  by  Mississippi  River  Commission i,  525 ;  v,  3505 

Newport  Harbor,  R.  I.,  improvement  of i,  76, 915 

Newport  News,  Va.,  removal  of  wreck  in  Hampton  Roads,  off i,  198;  ii,  1379 

Newport  River,  N.  C.    See  Beaufort  Harbor. 

New  River,  N.  C. : 

Improvement  of i,   206;  ii,1399 

Improvement  of  waterway  to  Beaufort  Harbor,  N.  C i,  205 ;  ii,  1398 

New  River,  Va.  and  W.  Va.,  improvement  of i,  379;  ui,  2563 

New  Shoreham,  R.  I.    See  Block  Island. 

Newtown  Creek,  N.  Y. : 

Bridge  at  Long  Island  City,  alteration  of i,535 

Examination  of  channel  connecting  Flushing  Bay  and i,  139, 1159 

Improvement  of 1^128, 1125 

New  York  Bay,  N.  Y.    See  New  York  Harbor. 

New  York  Harbor,  N.  Y. : 

Battery,  survey  of  channel  between  Governors  Island  and i,  141, 1183 

Bay  Riage  Channel  and  triangular  area  to  Red  Hook  Channel,  improve- 
ment of 1,12.3,1117 

Bay  Ridge  Channel  and  triangular  area  to  Red  Hook  Channel,  survey 

of 1,140.1177 
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New  York  Harbor.  N.  Y.— Continued. 

Battermilk  CnaDnel,  improvement  of 1,125, 1117 

Buttermilk  Channel,  survey  of 1,140,1177 

Coney  Island  Channel,  examination  of i,  115, 1048 

Coney  Island  Creek,  construction  of  bridge  at  Brooklyn i,  534 

Coney  Island  Creek,  examination  of i;I15, 1050 

Defensesof 1,7,13,14,610,614 

East  River  and  Hell  Gate,  improyement  of i.  111,  1026 

East  River,  construction  of  bridge  across,  by  city i,  532 

East  River,  establishment  of  harbor  lines 1,23,1081 

Ellis  Island,  modification  of  harbor  lines  at i,  23, 1075 

Flushing  Bay,  examination  of  channel  to  Newtown  Creek i,  139, 1159 

Flushing  Bay,  improvement  of i,  123, 1106 

Fort  Hamilton,  removal  of  wreck  below ij  114?  1039 

Geduey  Channel,  improvement  of i,  113, 1031 

Gedney  Channel,  removal  of  wreck  in 1,114,1039 

Governors  Island,  survey  of  channel  between  the  Battery  and i,  141, 1182 

Gowanus  Bay  channels,  improvement  of i,  125, 1117 

Gowanus  Bay  channels,  survey  of. i,  140, 1177 

Gowanus  Canal,  improvement  of i,  125, 1118 

Gowanus  Canal,  removal  of  wreck  in 1,138,1158 

Gowanus  Creek  ,  survey  of ^>141, 1180 

Gowanus  Creek  Channel,  improvement  of i,  127, 1122 

Hamilton,  Fort,  removal  of  wreck  below i,  114, 1039 

Harbor  lines,  establishment  of 1, 23, 1067, 1070, 1075, 1077, 1081 

Harlem  River,  city  bridge  obstructing 1,530 

Harlem  River,  improvement  of 1, 110, 1019 

Harlem  River,  location  and  characteristics  of  bridges  across i,  1024 

Harlem  River,  modification  of  harbor  lines  in 1, 23, 1077 

Hell  Gate,  East  River,  improvement  of i,  111,  1026 

Hudson  River,  modification  of  harbor  lines  in i,  23, 1067, 1070 

Hudson  River,  removal  of  wrecks  in '. .  i,  1 14, 1039, 1040 

Impovement  of 1,113,1031 

Mam  ship  channel,  improvement  of i,  113, 1031 

Narrows  to  the  sea,  survey  from i,  115, 1053 

New  Jersev,  improvement  of  channel  between  Staten  Island  and i,  130, 1130 

Newtown  (L'reek,  alteration  of  bridge  across i,  535 

Newtown  Creek,  examination  of  channel  to  Flushing  Bay i,  139, 1159 

Newtown  Creek,  improvement  of i,  128, 1125 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  improve^ 

mentof 1,125,1117 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  survey 

of : 1,140,1177 

Schuyler  Fort,  sea  wall i,  611 

Spuy ten  Duy  vil  Creek,  characteristics  of  bridge  at  mouth  of i,  1024 

Spuyten  Duyvil  Creek,  improvement  of i,  110, 1019 

Spnyten  Duyvil  Creek,  modification  of  harbor  lines i,  23, 1077 

Staten  Island,  improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Supervision  of i,524;  iv,3499 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of 1,125,1117 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  survey 

of 1,140,1177 

Wallabout  Channel,  examination  of 1,115,1047 

Wrecks,  removal  of 1,114,138,1039,1040,1158 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  533 

New  York,  Philadelphia  and  Norfolk  Railroad  Company,  bridge  of i,  533 

New  York  State,  defenses  of  lake  ports  in^ 1,7,20,743 

Niagara,  Fort,  N.  Y.,  sea  wall  at 1,20,743 

Niagara  River,  N.  Y. : 

Improvement  of  Buffalo  Harbor i,466;  iv,3107 

Improvement  of.  from  Tonawanda  to  Port  Day i,  470 ;  iv,  3123 

Improvement  or  Tonawanda  Harbor  and i,  469 ;  i v,  3116 

Niantic  Harbor,  Conn.,  survey  of 1,104,972 

Nomini  Creek,  Va.,  improvement  of 1. 179 ;  ii,  1326 

Nooksack  River,  Wash.,  improvement  of i,  511;  iv,  3438 

Norfolk  Harbor,  Va. : 

Bridge  across  Southern  Branch,  Elizabeth  River,  construction  of i,  533 

Improvement  of  and  its  approaches i,  190;  ii,  1353 

Improvement  or  waterway  to  Albemarle  Sound,  N.  C i,  195 ;  il,  1374 

Wreck  off  Money  Point,  removal  of 1,198;  ii,  1380 
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North  Branch,  Chicago  BivoTy  111.    See  Chicago. 

North  Carolina,  defenBCs  of  coast  of •••.•• 1,7,16,670 

North  East  (Cape Fear)  River,  N. C, improvement  of i,207;ii,  1400 

Northern  and  Northwestern  Lakes: 

Defenses  of  ports  in  New  York 1,7,20,743 

Examination  for  ship  canal  to  Hudson  Riyer i,  472;  ly,  3128 

Improvement  of  channels  in  connecting  waters  of h^^t  iv,2955 

Surveys,  and  correcting,  printing,  and  issuing  of  charts i^  544 ;  vi,  4069 

Water  leveU 1,547;  vi,4127 

Northern  New  York  Railroad  Company,  bridge  of 1,531 

North  Fork,  Forked  Deer  River,  Tenn. : 

Improvement  of 1,340,341;  in,  2217 

Survey  of i,847;  ni,2234 

North  Fork,  Lewis  River,  Wash.,  examination  of,  to   head   of    navigi^ 

tion 1,523;  iv,3469 

North  Hero  Island,  Lake  Champlain,  V t.,  improvement  of  channel  between 

South  Hero  Island  and 1,480;  iy,8299 

North  Landing  River,  Ya.  and  N.  C. : 

Improvement  of i,196;  n,1376 

Improvement  of  waterway  via i,  195;  u,  1374 

Northport  Harbor,N.Y.,  examination  of 1,139,1167 

North  River,  N.  Y.    See  Hudson  River. 

North  River,  N.  C,  improvement  of  waterway  via 1)195;  u,1374 

North  River,  Wash. : 

Examination  of i,523;  iy,3472 

Improvement  of i,508;  iv,3434 

Norton  Shoal.  Vineyard  Sound,  Mass.,  removal  of  wreck  from i,  80, 927 

Norwalk  Harbor,  Conn.,  improvement  of i,  98, 963 

Noxubee  River,  Miss.,  improvement  of 1,269;  ii,  1691 

Nyack  Harbor,  N.  Y.,  examination  of. 1,115,1044 

O. 

Oakland  Harbor,  Cal. : 

Bridge  to  Alameda,  alteration  of i,535 

Improvement  of i»484;  iy,3327 

Oak  Orchard  Harbor, N.  Y., survey  of i,483;  iv,8314 

Obion  River,  Tenn. : 

Improvement  of 1,339,341;  in,  2215, 2219 

Survey  of i,347;  m,2234 

Obstructions  to  navigation : 

Action  upon  bridges  constituting i,  24, 536 

Water  hyacinth  in  Southern  rivers i,25 

Occoquan  Creek,  Ya.,  imprdvement  of i»177;  u,  1321 

Occupancy  of  structures  built  by  the  United  States i,  24, 536 ;  vi,  3961 

Ocean  Countv,  N.  J.,  bridge  of i,532 

Ocklawaha  River,  Fla.,  improvement  of ii^l;  u^  1552 

Ocmulgee  River,  Ga.,  improvement  of i,  232;  n,  1519 

Oconee  River,  Ga.,  Improvement  of 1.231;  n,  1516 

Oconto  Harbor,  Wis.,  improvement  of. i,  394;  iy,2653 

Ocracoke  Inlet^  N.  C. : 

Improvement  of i,199;  ii,1385 

Survey  of i,212;  u,1423 

Office  of  the  Chief  of  Euffineers i,550 

Ogdensburg  Harbor,  N.  YT,  improvement  of i,  479 ;  iv,  3292 

Ohio  River: 

Dams  Nos.2, 3.4,5,  and  6,  construction  of 1,356;  ni,2358 

Davis  Island  I>am,  Fa.,  operating  and  care  of i,  356 ;  in,  2354 

Falls  of,  including  Indiana  Chute,  Louisville,  Ky .,  improvement  of  i,  364 ;  in,  2441 

Gauging 1,23,309;  in,1936 

Improvement  of i,355;  in,  2325 

Indiana  Chute,  improvement  of i,364;  in,  2441 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care  of i,366;  in,  2444 

Marietta,  Ohio,  to  mouth,  examination  from i,  359 ;  in,  2379 

Snag  boat,  operation  of 1,23,356;  ill,  2349 

Oldmans  Creek,  N.  J.,  examination  of. i,  154;  n,  1238 

Old   Point  Comfort  Wharf,  Ya.,  removal  of  wreck  in   Hampton  Roads 

near i,  198;  ii,1379 

Olympia  Harbor,  Wash. : 

Harbor  lines  at,  modification  of i,24;  iy,3484 

Improvement  of i,512;  iy,3443 
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Ontario,  Canada,  commerce  paesing,  in  1896 lY,  2099;S004 

Ontario  Lake: 

See  alio  Northern  and  Northwestern  Lakes. 

Defenses  on 1,7,20,743 

Water  levels i,547;  vi, 4127, 4129 

Ontonagon  Harbor,  Mich.,  improvement  of i,  389 ;  iii,  2606 

Operating,  oare,  and  maintenance  of  certain  public  works,  provision  for i,  23 

Orange  River,  Fla.,  examination  of : i,251;  11,1569 

Orleans,  Mass.,  removal  of  wreck  oflF  Cape  Cod,  near 1,68,859 

Osage  River,  Mo. : 

Bridge  at  Osceola,  constmotion  of i,531 

Improvement  of,  by  Missonri  River  Conmiission i,  527 ;  vi,  8837 

Osceola,  Mo.,  construction  of  bridge  across  Osase  River  at i,  631 

Oswegatchie  River,  N.  Y.    See  Ogdensburg  Harbor. 

Oswego    Canal,  N.  T.,    widening   locks   of,  to   permit   passage   of  war 

vessels... i,483;  iv,3324 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,476j  iv,3278 

Ipjury  to  structures  at vi,  3986 

Water  levels 1,547;  vi,  4127, 4129 

Otter  Creek,  Vt.,  improvement  of. i,481;  iv,3299 

Otter  Tail  Lake  and  River,  Minn.,  examination  of,  for  reservoir i,  333;  iii,  2172 

Ouachita  River,  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of i,  530 

Improvement  of 1,302;  in,  1904 

Our  Little  Harry  (barge),  removal  of  wreck  of i,  163;  ii,1227 

Oyster  Bay,  N.  Y. : 

Construction  of  bridge  acroM  Mill  Neck  Creek  Inlet,  by  town  of i,  533 

Examination  of  harbor  at 1,139,1163 

Oyster  River,  N.  H.,  examination  of 1,43,804 

P. 

Pacific  (soow),  removal  of  wreck  of i,472 

Palestine  (fiohoouw),  removal  of  wreck  of i,  153;  ii,1227 

Palmbeach,  Fla.,  survey  at i>252;  ii,1586 

Pamlico  River,  N.  C. : 

Improvementof i,201;  u,1388 

Survey  of,  at  and  below  Waahington i|212;  n,1425 

Pamunkev  River,  Va.,  improvement  of i,  187;  ii,  1844 

Pascagoula  River,  Miss. : 

Improvementof i,269;  ii,1683 

Survey  of,  from  mouth  to  Dog  River,  and  up  Dog  River i,  276;  ii,  1718 

Pasquotank  River,  N.  C,  improvementof i)197;  ii,  1378 

Passaic  River,  N.  J.,  improvement  of 1,129,1128 

Pass  a  Loutre,  Mississippi  River,  closing  crevasse  in i,  291 ;  ii,  1776 

Patapsco  River,  Md. :  . 

Improvementof  channel  to  Curtis  Bay i,  173;  ii,  1306 

Improvement  of,  including  channel  to  Baltimore i..  172 ;  ii,  1299 

Improvement  of  Spring  Garden,  Baltimore i,  174 ;  ii,  1307 

Survey  of  Baltimore  Harbor i,  174;  ii,  1308 

Wreck  oflF  Fort  McHenry,  removal  of i,  174;  ii,  1307 

Patchogue  River,  N.  Y.,  improvement  of 1,123,1108 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  82, 940 

Pawtucket  River,  R.  I.,  improvement  of 1,73,906 

Pearl  River.  Miss. : 

Bridge  in  Marion  County,  construction  of i,630 

Carthage  to  Jackson,  improvement  fh>m i,  273;  ii,1700 

Edinburg  to  Carthage,  improvement  from i,274;  ii,1702 

Jackson,  improvement  below i,  272;  u,  1698 

Survey  of  channel  at  mouth  of i,  277;  ii,1722 

Pease  Creek,  Fla.,  improvement  of i,  246;  ii,  1559 

Peekskill  Harbor,  N.  Y.,  improvement  of 1,109,1016 

Penobscot  River,  Me. : 

Defenses  of i»7, 11 

Examination  for  removal  of  wreck  in  Marsh  River,  Frankfort i,  43, 801 

Improvement  of i,  30, 779 

Survey  of  Bangor  Harbor  and 1,44,811 

Pensacola  Harbor,  Fla. : 

Defenses  of 1 1.7,18,714 

Improvementof 1,258;  11,162^ 
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Pensankee  Harbor,  Wis.,  impTOTemeDt  of i,396;  IY,2666 

Pentwater  Harbor,  Mich.,  improyement  of i,  4S0;  iv,  2928 

Pequonnook  River,  Conn.    See  Bridgeport  Harbor. 

Pere  Marquette  Lake,  Mich.    See  Lndington  Harbor. 

Petaloma  Creek,  Cal. : 

Examination  of i,*94;  iv,3376 

Improvement  of 1,492;  iv,3365 

Petoskey  Harbor,  Mich.,  improvement  of : i>^34;  £V,2944 

Philadelphia,  Pa. : 

Construction  of  bridge  across  Schuylkill  Ri  ver,  by  city  of i,  534 

Defenses  of 1.7,14,628 

Improvement  of  Delaware  River  at i,  144 ;  ii,  1206 

Improvement  of  Schuylkill  River  at i>146;  ii,  1211 

Philipp,  Miss.,  construction  of  bridge  across  Tallahatchie  River  at i,  530 

Piers  built  by  the  United  States,  occupancy  or  injury  of 1,24,536;  vi,  3981 

Pigeon  bayous,  La.,  improvement  of i,  282;  ii,  1759 

Pike  Creek,  Wis.    See  Kenosha  Harbor. 

Pinebluff,  Ark : 

Improvement  of  Arkansas  River  at i>311;  in,  1952 

Survey  of  Arkansas  River  at i,316;  in,  1990 

Pine  Island  Harbor,  Fla.,  examination  of i,  252 ;  ii,  1572 

Pine  River,  Mich.,  improvement  of i,  447 ;  nr,  3024 

Pine  River,  Minn. : 

Operating  and  care  of  reservoir  at i,328;  in,  2142 

Reservoir  at 1,326;  m,2137 

Piscataqua  River,  Me.,  construction  of  bridge  across,  at  Kittery i,  534 

Pittsburg,  Pa. : 

See  also  Ohio,  Mononffahela,  and  Allegheny  rivers. 

Davis  Island  Dam,  Onio  River,  operating  and  care i,  356 ;  in,  2354 

Locks  and  dams  in  Allegheny  River  near,  construction  of i,363;  in,  2428 

Plaquemine,  La.,  construction  ot  bridge  across  Bayou  Plaquemine  at i,  535 

Plaquemiue  Bayou,  La. : 

Bridge  at  Plaquemine,  construction  of i,  535 

Improvement  of i,282;n,  1759 

Plymouth  Harbor,  Mass. : 

Examination  of  Gurnet  Rook  and  other  rocks  at  mouth  of i,  64, 863 

Improvement  of i,  61, 854 

Survey  of i,  66, 877 

Pocomoke  River,  Md.,  improvement  of i,  169;  ii,  1284 

Point  Judith,  R.  I. : 

Consti'uction  of  harbor  of  refuge  at i,  77, 918 

Improvement  of  entrance  to  Point  Judith  Pond 1,78,921 

Survev  of  easterly  breakwater  to  shore 1,81,937 

Point  Judith  Pond,  R.  I.,  improvement  of  entrance  to i,  78, 921 

Point  Pleasant,  N.  J.,  construction  of  bridge  across  Manasquan  River  at i,  632 

Pokegama  Falls.  Mississippi  River,  Minn. : 

Operating  and  care  of  reservoir  at i,  328;  in,  2142 

Reservoir  at i,  326 ;  in,  2137 

Ponchatoula  River,  La. ,  improvement  of i,  279 ;  ii,  1753 

Pontchartrain  Lake,  La.,  removal  of  wreck  in i,  291 ;  n,  1776 

Popes  Island.  New  Bedford  Harbor,  Mass.     See  New  Bedford  Harbor. 

Porcupine  Island,  Me.,  construction  of  breakwater  to  Mount  Desert 1,28,776 

Portage  Lake  and  River,  Houghton  County,  Mich.,  improvement  and  oper- 
ating and  care  of  canal  via 1,389,390;  in,  2606 

Portage  Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 

at 1,431;  nr,  2936 

Portage  River,  Ohio.    See  Port  Clinton  Harbor. 

Port  Chester  Harbor,  N.  Y.,  improvement  of 1,116,1084 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  454 ;  iv,  3049 

Port  Huron,  Mich. : 

Construction  of  bridge  across  Black  River  by  city  of i,  534 

Improvement  of  Black  River  at i,  446 ;  iv,  3022 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of i,  120, 1097 

Portland,  Fla.,  construction  of  bridge  across  Alequa  Creek  near i,  534 

Portland,  Me. : 

Alteration  of  city  bridge  across  Back  Cove 1,535 

Defenses  at 1,7,11,681 

Improvement  of  harbor  at,  including  Back  Cove i,  37, 790 

Portland,  Oreg. : 

Improvement  of  Willamette  River  above 1, 506 ;  I v,  3429 

Improvement  of  Willamette  River  below 1,503;  rv,  3407 
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Portlaod  Chaonel  (Canal),  Alaska,  survey  of i,624'iv  3187 

Port  Orford  Harbor,  Oreg.,  improvement  of 1,494;  iv'3379 

Port  Perry,  Pa.,  construction  of  bridge  across  Monongabela  River  at i  529 

Portsmouth,  N.  H.,  defenses  at i  7  11  597 

Portsmouth,  Kittery  and  York  Street  Railway  Company,  bridges  of '.  '    j'  534 

Port  Tobacco  River,  Md.    8ee  Chapel  Point  Harbor.  ' '        ' 

Port  Washington  Harbor,  Wis.,  improvement  of 1, 401  •  iv  2887 

Portwing  Harbor,  Wis.,  examination  of i,393;  ni'2643 

Potecasi  Creek,  N.  C,  examination  of 1,199;  11' 1388 

Potomac  River :  ' 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  536 ;  vi  3987 

Great  Falls  Dam,  raising  height  of i,540;  v/4018 

Improvement  of,  at  Washin^n,  D.  C i>175;  11!  1313 

Unauthorized  occupancy  of  Potomac  Flats vi*  3981 

Powow  River,  Mass.,  improvement  of 1^47  829 

Presque   He    Point,   Marquette    Bay,   Mich.,   construction    of    harbor    of       ' 

refuse i,  391  j  in,  2638 

Presque  Isle  Bay  and  Peninsula,  Erie  Harbor,  Pa.    See  Erie  Harbor. 
Providence  River,  R.  I. : 

Improvement  of i,  74^  gog 

Removal  of  Green  Jacket  Shoal i,  75, 911 

Provincetown  Harbor,  Mass. : 

Improvement  of 1,62,856 

Survey  of •■.,1,66,878 

Public  buildings  and  grounds,    District  of  Columbia,  i'^P^^^fiUHlHfllHHHi 

care TTTtT^^SiT^t^W^d 

Public  works: 

Necessity  of  legislation  for  relief  of  injured  employees  engaged  on i,  25 

Occupancy  and  injury  of 1,24,536;  vi,3981 

Provision  for  operating,  care,  and  maintenance  of  certain i,  23 

Puget  Sound,  Wash. : 

Defenses  of 1,7,21,763 

Improvement  of  and  tributaries i,  511 ;  i v,  3438 

Improvement  of  waterway  to  lakes  Union  and  Washiugtou i,  513;  iv,3445 

Pultney  ville  Harbor,  N.  Y.,  improvement  of i,  474 ;  iv,  3272 

Punta  Rasa,  Fla.,  examination  of  inside  passage  to  Charlotte  Harbor,  i,  252;  11, 1672 

Q- 

Queen  Anne's  Railroad  Companv,  bridge  of i,532 

Queens  County,  N.  Y.,  bridge  of i,535 

Queenstown  Harbor,  Md.,  improvement  of i,  169;  11, 1286 

Quinnipiac  River,  Conn.    See  New  Haven  Harbor. 

R. 

Racine  Harbor,  Wis. : 

Improvement  of i,404;  iv,  2698 

Survey  of i,409;  iv,2768 

Rahway  River,  N.  J.,  survey  of,  up  to  Rahway 1,142,1187 

Raisin  River,  Mich. : 

Examination  of i,463;  iv,3094 

Improvement  of  Monroe  Harbor i>452;  iv,  3037 

Rancocas  River,  N.  J.,  improvement  of i,  150;  11, 1219 

Rankin,  Pa.,  construction  of  bridge  across  Monongahela  River  at i,  533 

Rappahannock  River,  Va.,  improvement  of i,  181 ;  11, 1331 

Rnritan  Bay,  N.  J. : 

Improvement  of 1,133,1142 

Removal  of  wreck  in 1,138,1157 

Raritan  River,  N.  J. : 

Improvement  of 1,132,1136 

Removal  of  wreck  in 1,138,1157 

Reconnaissances  and  explorations  in  military  departments i,  547 ;  vi,  4131 

Red  Bank,  N.  J.,  site  for  defenses  at i,  639 

Red  Hook  Channel  and  triangular  area  to  Bay  Ridge  Channel,  New  York 
Harbor,  N.Y.: 

Improvement  of 1,125,1117 

Survey  of 1,140,1177 

Red  Lake  and  Red  Lake  River,  Minn. : 

Examination  of,  for  reservoir i,333;  iii,2l73 

Improvement  of 1,330;  iii,2159 
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Red  River,  L*.  ftnd  Ark. : 

Ganging ---•--••--•-..••.-..........«,,,,.,,.  i,23  309*  iiL  1936 

Improvement  of,  above  Fulton,  Ark 1'''I1!I"I1.:.  L300;  I^189B 

Improvement  of,  below  Fulton,  Ark i,299;  m  1877 

Rectification  of  moutb,  by  Mississippi  River  Commission 1.525:  v.  3508 

Red  River  of  the  North,  Minn,  and  N.  Dak. :  '     ' 

Examination  of  Otter  Tail  Lake  and  Ri^er.  Minn.,  for  reservoir.  i,333:  in,  2172 
Examination  of  Red  Lake  and  Red  Lake  River,  Minn.,  for  reser- 

,  ^^^^ :••• ^^»333;  111,2173 

Improvementof i  330;  ni  2168 

Redwood  Creek,  Cal.,  survey  of i  48g-  rv  8349 

£eid  (steamer),  removal  of  wreck  of '....'.,//,...[/.  i'434;  iv|2947 

Relief  of  injured  employees  engaged  on  public  works,  necessity  of  leiisla- 

tion  for ,  25 

Rhode  Island,  defenses  of  coast  of *...*''.".*'.l 1,7  12  603 

Rivers  and  harbors:  ' 

Compilation  of  examinations,  surveys,  projects,  appropriations,  etc i,  24 

Compilation  of  laws  for  maintenance,  etc.,  of  navigable  waters. .  i,  24 :  vl  4137 

Continuing  contracts '        i  22 

Estimate  wr  examinations,  surveys,  and  contingencies  of .'      l  ^24 

Estimates  for  improvementof !1III        i  23 

Improvementof il.IJ.l!.*"!*        i'23 

Roane  County,  Tenn.,  bridge  of "'II]!'""'!!!!"!!!      j-feo 

Roanoke  River,  N.  C,  improvement  of %..*.......  .'  i  196  •  u  1377 

Rockhall  Harbor,  Md.,  impr^ipeffieft  of,  inoluding'inner  harbor!!!!!!  I'.nO;  u- 1287 

gOCtl&nfl  HarbOr,-^[^:rtfaprovement  of 1,33,783 

Rock  Point,  Md.,  site  for  fortification i,649 

Rock  River,  111. ,  operating  and  care  of  canal  around  rapids  of,  at  Milan .  i,  420 ;  i v,  2880 

Rondout  Harbor,  N.Y.,  improvementof 1,108,1013 

Root  River,  Wis.    See  Racine  Harbor. 

Bosalie  (schooner),  removal  of  wreck  of,  from  Man  of  War  Harbor,  Key  West, 

Fla 1,251;  n,1566 

Roslyn  Harbor,  N.Y.,  examination  of 1,139,1161 

Rouge  River,  Mich. : 

Construction  of  turning  basin  in h^^^i  iy,3032 

Improvementof i,450;  iv,3031 

Rough  Kiver,  Ky.,  improvement  of 1,371;  in,  2471 

Royal  River,  Me.,  survey  of 1,44,816 

Budolph,  Annie  E,  (schooner),  removal  of  wreck  of i,  63, 859 

Rumsey,  Ky.,  reconstruction  of  Look  No.  2,  Green  River,  at i,369;  iu,2467 

S. 

Sabine  Lake,  Tex.,  survey  of i,292;  ii,1788 

BabinePass,  Tex.,  improvement  of  harbor  at i,288;  n,  1771 

Babine  River,  Tex.,  improvement  of i,  289;  ii,  1778 

Backetts  Harbor,  N.  T.,  improvement  of  harbor  at i,  477 ;  rv,  328B 

Baco  River,  Me.,  improvement  of : 1,39,791 

Sacramento  River,  Cal. : 

Bridge  at  Balls  Ferry,  construction  of i,533 

Improvementof i,490;  iy,S360 

Improvement   of,    and    tributaries,    by   California    Ddbris    Commis> 

sion 1,528;  vi,3961 

Saginaw  River,  Mich.,  improvementof h^^t  iy,3012 

St.  Augustine  Harbor,  Fla.,  improvement  of i«242;  ii,  1553 

St.  CliSr  Flats  Canal,  Mich. : 

Improvementof i,445;  iy,3018 

Operating  and  care  of i,445;  iy,3019 

St.  Croix  River,  Me.,  survey  of,  below  Calais i,  43, 805 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of i,  329 ;  iii,  2154 

St.  Francis  Bridge  and  Turnpike  Company,  bridge  of i,  531 

St.  Francis  Lake,  Ark.,  construction  of  bridge  across,  near  Lake  City i,  531 

St.  Francis  River,  Mo.  and  Ark. : 

Improvement  of,  in  Arkansas i|314;  ui,  1980 

Improvement  of,  in  Missouri i,315;  in,  1982 

Survey  of, from  Bunk  Lands  to  Poplin,  Mo i,  317;  ni,  1999 

St.  Johns  River,  Fla. : 

Improvementof i,238;  u,  1547 

Improvement  of  Volusia  Bar 1,240;  ii,1550 

St.  Jones  River,  Del.,  examination  of iyl-71;  ii,1290 
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St.  Joseph  Harbor,  Mich. : 

Improvement  of 1,423;  lY,  2905 

Bemoval  of  wreck  in i,434;  iv,2947 

St.  Joseph  River,  Mich. : 

Briage  in  Berrien  County,  construction  of 1,583 

Improvement  of i,424;  iv,2909 

Improvement  of  St.  Joseph  Harbor iy423;  iv,2905 

Wreck  in  St.  Joseph  Harbor,  removal  of i,434;  iv,^7 

St.  Joseph  Valley  Railway  Company,  bridge  of s i,  533 

St.  Lawrence  River,  N.  Y. : 

Bridge  near  Hogansbnrg,  construction  of i,  531 

Improvement  of. i,^78;  iv,3290 

Improvement  of  Cape  Vincent  Harbor i,477;  iv,3386 

Improvement  of  Ogdensbnre  Harbor i»479;  iy,3292 

St.  Louis,  Mo. ,  improvement  of  Mississippi  River  at i,  320 ;  iii,  2046 

St.  Louis  Bay,  Minn,  and  Wis.,  improvement  of,  at  Dulnth,  Minn.,  and  Supe- 
rior, Wis 1,386;  ni,2682 

St.  Louis  River,  Minn,  and  Wis. : 

Bridge  between  Duluth,  Minn.,  and  Superior,  Wis.,  construction  of i,533 

Improvement  of,  at  Duluth,  Mmn.,  and  Superior,  Wis 1,386;  iii,2592 

St.  Martin  Parish,  La.: 

Construction  of  bridge  across  Bayou  Teohe  by  J.  B.  Levert i,  534 

Construction  of  bridge  across  Bayou  Teche  at  St.  Martinville  by i,534 

Si.  Martinville,  La.,  construction  of  bridge  across  Bayou  Teche  at i,  534 

8i.  Marys  FaUs  Canal,  Mich. :  ^^ 

Commerce  passing,  during  1896 ..IT..  if7z8i9^OT¥ 

Damage  to  Fort  Bradv  Pier Yi,3985 

Oi>erating  and  career i,438;  IY,2997 

St.  Marys  River,  Mich. : 

Commerce  passing  St.  Marys  Falls  Canal  in  1896 lY,  2999, 3004 

Damage  to  pier  at  Sanlt  Ste.  Marie yi,3985 

Improvement  ofl  at  the  falls i,437;  iy,2963 

Improvement  of  Hay  Lake  Channel 1,439;  iy,3006 

Operating  and  care  of  St.  Marys  Falls  Canal i,438;  IY,2997 

Resurvey  of i,545;  vi,4070 

Water  levels  at  Sault  Ste.  Marie i,547;  yi,4127 

Wreck,  removal  of i,451;  IY,8038 

St.  Paul,  Minn.,  gauging  Mississippi  River  at  or  near i,  332 ;  iii,  2164 

Sakonnet  Point,  R.  I.,  surrey  of. 1,81,934 

Sakonnet  River,  R.  I. : 

Improvement  of 1,72,904 

Survey  of  Sakonnet  Point 1,81,934 

Salem,  Mass.,  bridge  to  Beverly,  construction  of 1,532 

Salem  River,  N.  J.,  examination  of,  up  to  Salem  City i,  155 ;  li,  1245 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  513 ;  iy,  3445 

Salmon  Creek,  N.  Y.    See  Pultneyville  Harbor. 

Sand  Beach,  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge  at i,444;  iy,  3015 

Water  levels 1,547;  Yi,4127 

San  Diego  Harbor,  Cal. : 

Defenses  of 1,7,20,745 

Improvement  of i,487;  IY,3337 

Sandusky  Harbor,  Ohio,  improvement  of i,454;  IY,3062 

Sandy  Bay,  Cape  Ann,  Mass.,  construction  of  harbor  of  refhge  at i,  49, 832 

Sandy  Hook,N.  J.,  defenses  at 1,7,14,618 

Sandv  Lake,  Minn. : 

Operating  and  care  of  reservoir  at I»S28;  ni,2142 

Reservoir  at i,326;  in,  2187 

San  Francisco,  Cal.,  defenses  of 1,7,20,744,748 

San  Francisco  Bay,  Cal. : 

Defenses  of 1,7,20,744,748 

Improvement  of  Oakland  Harbor 1,484;  IY,3327 

San  Joaquin  River,  Cal. : 

Improvement  of 1,488;  IY,3357 

Improvement    of,    and    tributaries,   by    California    Debris    Commis- 
sion    1,528;  Yi,3961 

San  Leandro  Estuary,  Oakland,  Cal.    See  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  485 ;  iv,  3333 

San  Pedro  Bay,  Cal.    See  Wilmington. 

Santee  River,  S.  C,  improvement  of 1,219;  n,  1458 
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SarasotaBay^Fla.,  improvement  of 1,247;  ii,  1560 

Sasanoa  River,  Me.,  improveineut  of i,  37, 789 

SasBafrae  River,  Md.,  removal  of  wreck  in  Chesapeake  Bay,  abreast  of. .  i,  171 ;  ii,  1289 

Saugatuck  Plarbor,  Mich.,  improvement  of i,  425 ;  I v,  2913 

Saugatuok  River,  Conn.,  improvement  of,  including  Westport  Harbor i,  96, 9G1 

Saugortiea  Harbor,  N.  Y. ,  improvement  of i,  107, 1010 

Sank  River,  Wis.    See  Port  Washington  Harbor. 
Saiilt  Ste.  Marie,  Mich. : 

Damage  to  Fort  Brady  Pier vi,3P85 

Water  levels  at i,547;  vi,4127 

Saunders,  Lizzie  D.  (schooner),  removal  of  wreck  of i,  138, 1156 

Savannah  Harbor,  Ga. : 

Defenses  at 1,7,17,700 

Improvement  of  Inclnding  channel  to  Beanfort,  S.  C i>224;  ii,  1493 

Improvement  of  waterway  to  Fernandina,  Fla i,  236 ;  ii,  1535 

Savannah  River,  Ga. : 

Improvement  of,  above  Augusta i,  228;  ii,  1506 

Improvement  of,  between  Augusta  and  Savannah i,  227 ;  ii,  1503 

Improvement   of   channel    ^tween    Savannah,    Ga.,    and    Beaufort, 

S.C 1,224;  11,1493 

Improvement  of  Savaunah  Harbor 1, 224 ;  ii,  1493 

Improvement  of  waterway  between  Savaunah,  Ga.,.  and  Fernaudina, 

Fla 1,236;  ii,  1535 

Sa vville,  N.  Y.,  improvement  of  Browns  Creek i,  124, 1111 

Schuyler,  Fort,  N.  V.,  seawall i,611 

€«lmylkill River,  Pa.: 

Bridge  at  Philadelphia,  construction  of i,  534 

Dike  at  Fort  Mifflin,  rebuilding  of i,638 

Improvement  of i,  145 ;  ii,  121 1 

Scituate  Harbor,Mas8.,  improvement  of i,59,8"'l 

Seacoast  defenses.    See  Fortifications. 
Seaconnet  Point,  R.  I.    See  Sakonnet  Point. 
Senconnet  River,  R.  I.     See  Sakonnet  River. 

Seattle  and  Rainier  Beach  Railway  Company,  bridge  of i,  531 

Sea  walls i,  8 

Sebewaing  River,  Mich.,  improvement  of 1, 443 ;  IV,  3014 

Secretary  Creek,  Md.  See  Warwick  River. 
Seekonk  River,  R.  I,  iSce  Pawtucket  River. 
Severn  River,  Md.    See  Annapolis  Harbor. 

Shasta  County,  Cal.,  bridge  of i,533 

Sheboygan  Harbor,  Wis. : 

Improvement  of i,401;  iv,2685 

Survey  of i,408;  iv,2761 

Sheepshead  Bay,  N.  Y.,  removal  of  wreck  in 1,139,1158 

Shi p  John  Light,  Delaware  Bay,  removal  of  wreck  near ii,  1227 

Ship  Island  Pass  and  Harbor,  Miss. : 

Examinations  for  channel  from  Gulf  of  Mexico  to  Gulfport i,  276;  ii,  1708 

Survey  of  Ship  Island  Harbor  for  channel  to  mainland  of  Mississippi  i,  277 ;  ii,  1722 

Shoal  Harbor,  N.  J.,  improvement  of 1,136,1150 

Shoal  water  Bay,  Wash.    See  Willapa  River  and  Harbor. 

Shrewsbury  River,  N.  J.,  improvement  of 1. 137, 1152 

Sinepuxent  Bay,  Md.,  improvement  of  waterway  via i,  162 ;  ii,  1270 

Siusfaw  River,  Oreg.,  improvement  of  mouth  of. i,  498 ;  iv,  3391 

Six  Mile  Island,  Allegheny  River,  Pa.,  oonstruction  of  lock  and  dam  at.  i,  363 ;  iii,  2428 

SkagitRiver,  Wash.,  improvement  of i,511;  iv,3438 

SlacK- water  navigation.    /9ee  Canals. 

Smith,  Helen  (steamer),  removal  of  wreck  of i,  198 ;  ii,  1380 

Smithtown  Harbor,  N.  Y.,  examination  of 1,140,1168 

Smyrna  River,  Del.,  improvementof i,  159;  ii,  1263 

Snag  boats,  operation  of: 

Ohio  River 1,23,356;  iii,2349 

Upper  Mississippi  River 1,23,321;  in,  2049 

Snake  River,  Wash.,  improvement  of,  up  to  Asotin i,  518 ;  iv,  3456 

Snohomish  River,  Wash. : 

Improvement  of h^^^]  iv, 3438 

Improvementof  Everett  Harbor 1,515;  iv,3447 

Snoqualmie  River,  Wash. ,  improvement  of ^>  511  >  iv,  3438 

Snow  Hill,  Md.,  improvement  of  Pocomoke  River  below i,  169 ;  ii,  1284 

South  Atlantic  States,  obstruction  of  navigable  waters  iu,  by  the  water 

hyacinth i«26 
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South  Carolina,  defenses  of  coast  of 1,7,16,675 

South  Chicago  Harbor,  111.,  improyeinent  of i,  412 ;  iv,  2801 

Southern  Branch,  Elizabeth  River,  Va.    See  Elizabeth  River. 

Southern  Pacific  Company,  bridge  of i,535 

South  Fork,  Forked  Deer  River,  Tenn.    See  Forked  Deer  River. 
South  Haven  Harbor,  Mich. : 

Improvement  of 1,^24;  iv,2910 

Survey  of 1,434;  iv,2948 

South  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

North  Hero  Island  and i,480;  iv,3299 

South  Milwaukee,  Wis.,  improvement  of  harbor  at 1, 403 ;  iv,  2696 

South  Norwalk  Harbor,  Conn.    See  Norwalk  Harbor. 

South  Pass,  Mississippi  River,  inspection  of  improvement  of i,  25, 277 ;  ii,  1731 

Southport  Harbor,  Conn.,  snrvey  of 1,105,986 

South  River,  N.  J.,  improvement  of 1,133,1139 

SouthwestBaltimore,  Md.j  improvement  of  harbor  of  (Spring  Garden),  i,  174;  ii,  1307 
Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River  at. .  i,  363 ;  iii,  2428 

Spring  Garden^  Baltimore  Harbor,  Md.,  improvement  of i,  174;  ii,  1307 

Spuyten  Duyvil  Ci-eek,  N.  Y. : 

Bridge  at  mouth,  characteristics  of i,  1024 

Harbor  lines  at  New  York,  modification  of i,  23, 1077 

Improvement  of .• i,  110, 1019 

Squan  River,  N.  J.    See  Manasquan  River. 
Stage  Harbor,  Mass.    See  Chatham  Harbor. 

Stiuuford  Harbor,  Conn.,  improvement  of 1,100,967 

Slav  of  the  West  (steamship),  removal  of  wreck  of i^.SOR-  iii^  1932 

Stat-en  Island,  N.  Y. : 

Defenses  at 1,7,14,613 

Improvement  of  channel  between  New  Jersey  and i,  130, 1130 

Stillaguamish  River,  Wash.,  improvement  of i,  511 ;  iv,  3438 

Stone  Bridge,  Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw 

opening  in : 1,72,904 

Stonington,  Conn.,  construction  of  harbor  of  refuge  at 1, 83, 942 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  24, 536 ;  vi,  3981 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance i,  397 ;  i v,  2671 

Improvement  of , i,3f)6;  iv,2660 

Operating  and  care  of i,397;  iv,2666 

Submarine  mines i,  11 

Suisun  Creek,  Cal.,  examination  of i,  488 ;  iv,  3341 

Sullivan  Falls,  Sullivan  River,  Me.,  improvement  of  harbor  at i,  29,  776 

Sullivan  Island  shore,  Charleston  Harbor,  S.  C,  improvement  at 1, 222 ;  ii,  1471 

Sulphur  River,  La.,  Ark.,  and  Tex.    See  Red  River  below  Fulton,  Ark. 

Surnaira  (barge),  removal  of  wreck  of i|407;  iv,  2751 

Superior  Bay,  Minn,  and  Wis. : 

Harbor  lines  at  Duluth,  Minn.,  and  Superior,  Wis.,  modification  of.  i,  23 ;  iii,  2647 

Improvement  oi;  at  Duluth,  Minn.,  and  Superior,  Wis i,  386 ;  iii,  2592 

Superior  Harbor,  Wis. : 

Bridge  across  St.  Louis  River  to  Duluth,  Minn.,  construction  of i,  533 

Harbor  lines  at,  modification  of i,  23;  iii,2647 

Improvement  of 1, 386 ;  m,  2592 

Superior  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  and   operating   and    care    of  waterway  to  Keweenaw 

Bay 1,389,390;  in,  2608 

Wat«r  levels i,547;  vi,  4127, 4129 

Superior  Rapid  Transit  Railway  Company,  bridge  of 1, 533 

Supervision  of  New  York  Harbor,  N.  Y 1,524;  iy,3499 

Surveys: 

Compilation  relative  to  examinations  and i,  24 

Estimato  for  examinations,  contingencies,  and,  of  rivers  aud  harbors i,  524 

In  military  departments 1,^)47;  vi,4131 

Susquehanna  River,  Md.,  improvement  of : i,  163 ;  ii,  1272 

Suterville,  Pa.,  construction  of  bridge  across  Yonghiogheny  River  at i,  533 

Suwanee  River.  Fla,,  improvement  of i,249;  ii,  1564 

Swan  Creek,  Onio,  construction  of  bridge  across,  at  Toledo i,  531 

Strait  (schooner),  examination  for  removal  of  wreck  of i,  43, 801 

Swinomish  Slough,  Wash.,  improvement  of i,  516 ;  iv,  3^150 

Synepuxent  Bay,  Md.    See  Sinepuxent  Bay. 
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T. 
Tallahatchie  Biver,  Miss. : 

Bridge  at  Philipp,  construction  of i,  530 

Improvement  of. i,308;  iii,  1932 

Tampa;  Fla. : 

Examination  of  Hillsboro  Bay  and  River  up  to i,  252 ;  ii,  1574 

Removal  of  wreck  in  Hillsboro  River  at i,  251 ;  ii,  1566 

Tampa  Bay,  Fla.,  survey  of,  from  Port  Tampa  to  mouth i,  253 ;  ii,  1596 

Tappan  Zee,  N.  Y.    See  Nyack  Harbor. 

Tar  River,  N.  C,  improvement  of i,  201;  ii,  1388 

Taunton  River,  Mass.,  improvement  of 1,71,901 

Tchefancte  River,  La.    See  Chefancte  River. 
Teche  Bayon,  La. : 

Bridge  at  Jeanerette,  constniction  of 1,532 

Bridge  in  St.  Martin  Parish,  construction  of '. i,  534 

Bridge  at  St.  Martinville,  construction  of i,534 

Improvement  of 1,284;  ii,  1764 

Survey  of,  from  St.  Martinville  to  Port  Barre i,  292;  ii,  1783 

Tennessee  River,  Tenn.,  Ala.,  and  Ky. : 

Chattanooga,  Tenn.,  im]^ovement  above i,  348 ;  iii,  2252 

Chattanooga,  Tenn.,  to  Decatur,  Ala i,  349;  iii,2254 

Decatur  to  Florence,  Ala i,349;  iii,2256 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala i,  349;  iii,2258 

Gauging 1,23,309;  iii,1936 

Improvement  of,  and  tributaries i,348;  iii,  2247, 2251 

Injury  to  training  walls vi,  3983 

Livingston  Point,  Ky..  improvement  at i,  350 ;  iii,  2267 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of i,  351 ;  iii,  2296 

River  ton,  Ala.,  improvement  below i,  349;  in,  2262 

Survey  of  month  of i,354;  iu,2814 

Tensas  River,  La.,  improvement  of i,  304;  iii,  1920 

Texarkana  and  Fort  Smith  Rail  way  Company,  bridge  of i,  531 

Thames  River,  Conn.,  improvement  of i,  85, 946 

The  Board  of  Engineers i,4,553 

The  Dalles  Rapids,  Columbia  River,  Oreg.  and  Wash.,  construction  of  boat 

railway  to  Celilo  Falls i,505;  iv,3425 

Thimble  Islands,  Conn.,  removal  of  wreck  at,  east  of  Brauford i,  138, 1156 

Three    Mile    Rapids,  Columbia    River,   Oreg.   and    Wash.,    improvement 

at 1,505;  iv,3425 

Thunder  Bay  River,  Mich.    See  Alpena  Harbor. 

Tickfaw  River,  La.,  improvement  of,  and  tributaries i,  279 ;  ii,  1753 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of i,  501 ;  iv,  3397 

Toledo  Harbor,  Ohio : 

Bridge  across  Swan  Creek,  construction  of 1,531 

Improvement  of. 1,452;  iv,3040 

Tombiebee  River,  Ala.  and  Miss.,  improvement  of : 

Columbus  to  Fulton,  Miss i,268;  11,1678,1689 

Demopolis,  Ala.,  below 1,266;  11,1678,1685 

Demopolis,  Ala.,  to  Columbus,  Miss 1, 267 ;  ii,  1678, 1687 

Fulton  to  Walkers  Bridge, Miss i,268;  11,1678,1690 

Tonawanda  Harbor,  N.  Y^^ improvement  of i,  469 ;  i v,  3116 

Tongue  Point,  Columbia  Kiver,  Oreg.,  removal  of  wreck  below i,  502 ;  iv,  3406 

Town  Creek,  Brunswick  County,  N.  C,  survey  of i,  213 ;  ii,  1434 

Town  River,  Mass.,  improvement  of 1,57,848 

Tradewater  River,  Ky. : 

Examination  of i,372;  iii,2476 

Improvement  of 1,369;  iu,2456 

Treadwater  River,  Ky.    See  Tradewater  River. 

Trent  River. N.  C,  improvement  of 1,202;  n,  1391 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels.  New  York 
Harbor,  N.Y.: 

Improvement  of h^^^t  ^^^'^ 

Survey  of 1,140,1177 

Trinity  River,  Tex. : 

Bridge  above  Marianna,  construction  of • i,5S4 

Improvement  of i,296;  ii,  1805 

Tuokerton  Creek,  N.  J.,  examination  of,  including  flats  at  mouth i,  154;  ii,  1230 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky .,  improvement  of i.  375 ;  iii,  2528 

Tuscaloosa  County,  Ala.,  construction  of  bridge  across  Warrior  River  in....      i,  630 
Twelve  Mile  Creek,  Fla.  .  See  Orange  River. 
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Twelve  Mile  Creek,  N.  Y.    See  Wilson  Harbor. 

Two  Rivers  Harbor,  Wis.,  improvement  of 1,899;  iv,2678 

U. 

Umpqna  River,  Oreg.,  improvement  of i,498j  iv,  3389 

Union  Lake,  Wasb.,  improvement  of  waterway  via 1, 513  j  i v,  3445 

Union  Railroad  Company,  bridge  of 1,529 

Union  River,  Me. : 

Examination  of,  near  Ellswortb 1,42,800 

Improvement  of i,  29, 777 

Union  Street  Railway  Company,  bridge  of i,535 

United  States: 

Engineer  School,  Willets  Point,  N.  Y 1,5,22,562 

Occupancy  or  injury  of  structures  b'lilt  by i,  24, 536 ;  vi,  3981 

Urbana  Creek,  Va.,  improvement  of i,  183;  ii,  1335 

Use  of  structures  built. by  the  United  Stites i,  21, 536;  vi,  3981 

T. 

Valley  Creek,  Ala.,  canal  from  Black  Warrior  River  to  Birmingham,  via: 

Examination  for i,275;  ii,  1704 

Survey  for 1,275;  ii,  1704 

Vauburon,  Ark.: 

Improvement  of  Arkansas  River  at i,  311;  ill,  1952 

Survey  of  Arkansas  River  at i,  316;  ill,  1989 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  nnd  passes  "^,j_,     ^%^^^\  "j  1766 

Vermilion  Harbor,  Ohio,  improvement  of 1, 456;  IV,  3068 

Vermont  and  Province  Line  Railroad  Company,  bridge  of 1,535 

Vicksburg  Harbor,  Miss. : 

Improvement  of 1,306;  in,  1927 

Obstruction  of  mouth,  by  small  craft vi,3982 

Vidalia    Harbor,    La.,    improvement    of,    by    Mississippi    River    Commis- 
sion    1,525;  v,3505 

Vinalhaven,  Me.,  improvement  of.  Carvers  Harbor i,  34, 785 

Vincennes,  Ind.: 

Improvement  of  Wabash  River  above i,  367 ;  in,  2453 

Improvement  of  Wabash  River  below i,  367 ;  in,  2452 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at i,  69,  892 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in i,  80, 927, 928 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  240 ;  ii,  1550 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  of '. 1,366;  in,  2452 

Improvement  of,  above  Vincennes,  Ind 1, 367 ;  in,  24.53 

Improvement  of,  below  Vincennes,  IikL i,  367 ;  in,  2452 

Operating  and  care  of  lock  and  dam  on 1,368;  in,  2455 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of i»213;  ii,  1439 

Wading  River,  N.  J.,  examination  of 1,154;  ii,  1233 

WakeHeld,  Va.,  monument  and  wharf  at 1,543;  vi,4061 

Wallabout  Channel,  N.  Y.,  examination  of i,  115, 1047 

Walton  County,  Fla.,  bridge  of i,534 

Wappoo  Cut,  S.  C,  Improvement  of ^ i,223;  ii,1479 

Warrior  River,  Ala. : 

Bridge  in  Tuscaloosa  County,  construction  of l,  530 

Canal  to  Birmingham,  examination  for i,  275 ;  ii,  1704 

Canal  to  Birmingham,  survey  for i»275;  n,  1704 

Improvement  of,  below  Tuscaloosa 1,265;  11,1678 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek i,  264;  n,  1667 

Operating  and  care  of  locks  and  dams  above  Tuscaloosa 1, 265;  ii,  1675 

Warwick  River,  Md.,  improvement  of 1,166;  ii,  1277 

Washington,  D.  C: 

Aqueduct  Bridge  across  Potomac  River,  i  epair  of i,  536 ;  vi,  3987 

Defenses  of    1 1,7,15,650 

Potomac  River  at,  improvement  of l,  175 ;  n,  1313 

Potomac  River  Flats,  unauthorized  occupancy  of vi,  3981 

Public  buildings  and  grounds  and  Washington  Monument.  1,542;  vi,  402.5, 4032 

Washington  Aqueduct,  increasing  water  supply  of  city  of i,  540;  vi,  4018 

Washington  Aqueduct,  maintenance  and  repair  of i,  r>37 ;  vi,  3991 

Washington  Aqueduct,  raising  height  of  Great  Falls  Dam i,  540;  vi,  4018 

Washington  Monument,  care  and  mainte^dnce  of i,  542;  vi,  4032 

ENG97 3  mr^ai^ 
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Washington,  N.  C, : 

Improvement  of  harbor  at , I92OI;  0^1388 

Survey  of  Pamlico  River  at  and  below 1,212;  11,1425 

Washington  Aqueduct,  District  of  Columbia.     See  Washington,  D.  C. 

Washiugton  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound,  i,  513 ;  iv,  3445 

Washington  Monument,  Washington,  D.  C,  care  and  maintenance  of.  i,  542;  vi,  -1032 

Wateree  River.  S.  C,  improvement  01 i,  220;  11, 1465 

Water  hyacinth,  obstruction  of  navigable  Southern  rivers,  by  the i,  25 

Water-level  observations: 
See  aho  Hydraulics. 

Columbia  River,  Orog.  and  Wash i,  507;  iv,  3432 

Mississippi  River  and  tributaries 1,23,309;  in,  1936 

Mississippi  River  at  St.  Paul,  Minn i,332;  111,  2164 

Northern  and  Northwestern  Lakes J.,  i,  547;  vi,  4127 

Waterways : 

See  al»o  Canals. 

Albemarle  Sound,  N.  C,  to  Norfolk  Harbor,  Va : i,  195 ;  11, 1374 

Beaufort  Harbor,  N.  C,  to  Newbem,  improvement  of 1, 20t ;  11, 1395 

Beaufort  Harbor,  N.  C,  to  New  River,  improvement  of i,  205 ;  11, 1398 

Beaufort  Harbor,  8.  C,  to  Savannah,  Ga.,  improvement  of i,  224 ;  ii,  1493 

Chincoteague  Bay.  Va.,  to  Delaware  Bay,  Del.,  improvement  of. ..  i,  162 ;  11, 1270 
Delaware  Bay,  Del.,  to  Chincoteagne  Bay,  Va.,  improvement  of. . .  i,  162;  11, 1270 

Fernandina,  rla.,  to  Savannah,  Ga.,  improvement  of i,  236 ;  11, 1535 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  operating  and 

care  of I,389,3JK);  ill,  2608 

Ne wbern  to  Beaufort,  N.  C,  improvement  of i,  204 ;  11, 1395 

New  River  to  Beaufort,  N.  C.,  imnrovement  of i,  205 ;  11, 1398 

Norfolk  Harbor,  Va.,  to  Albemarle  Sound.  N.  C,  improvement  of.  i,  195;  11, 1374 
Puget  Sound  to  lakes  Union  and  Washington,  Wash.,  improvement 

of 1,513;  IV, 3445 

Savannah,  Ga.,  to  Beaufort,  S.  C,  improvement  of i,  224 ;  11, 1493 

Savannah,  Ga.,  to  Fernandina,  Fla.,  improvement  of i,  236 ;  11, 1535 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  improvement  and  operating  and 

caroof •. 1,389,390;  in,  2608 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  513 ;  iv,  3445 

Washington  Lake  to  Puget  Sound,  Wash.,  via  Lake  Union 1, 513 ;  iv,  3445 

Waukegan  Harbor,  111. : 

Harbor  line  at,  establishment  of i,  24;  iv,  2786 

Improvement  of 1,405;  iv,2706 

West  Braddock  Bridge  Company,  bridge  of i,533 

Western  Branch,  Elizabeth  River,  Va.,  im|>rovement  of i,  191;  ii,  1365 

West  Galveston  Bay,  Tex.,  improvement  of  channel  in i,  295;  ii,  1804 

Westport  Harbor,  Conn.,  improvement  of i,  96, 961 

Weymouth  Back  River,  Mass. : 

Improvement  of i,  58, 849 

Survey  of,  from  Hingham  Bridge  to  Mann's  wharf i,  65, 873 

Weymouth  Fore  River,  Mass.,  improvement  of i,  58, 849 

White  Lake  Harbor,  Mich.,  improvement  of i,  429 ;  i v,  2926 

White  River,  Ark. : 

Gauging 1,23,309;  ill,  1936 

Improvement  of Ij312;  m,  1971 

Survey  of,  from  Batesville  to  Buffalo  Shoals i,  316 ;  iii,  1992 

Survey  of  Hnflfalo  Fork.? i,317;  in,  1994 

White  River,  Ind. : 

Improvement  of i,368;  in,  2456 

Survey  of 1,372;  in,  2483 

Wickford  Harbor,  R.  I.^  improvement  of i, 75,913 

Wicomico  River,  Md.,  improvement  of i,  168;  n,  1280 

Willamette  River,  Greg. : 

Improvement  of,  above  Portland 1, 506 ;  i v,  3429 

Improvement  of,  below  Portland 1, 503 ;  iv,  3407 

Willapa  River  and  Harbor,  Wash.,  improvement  of i,  508 ;  iv,  3434 

Willets  Point,  N.  Y. : 

Battalion  of  Engineers 1,6,22,570 

Engineer  Depot 1,6,22,574 

Engineer  School 1,5,22,562 

Estimates 1. 22 

Post  of 1,4,22,559 

Wilmington,  Cal.,  improvement  of  ha*bor  at i,486;  iv,3335 
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Wilmington,  Del. : 

Improvement  of  harbor  at i,  155;  ii,  1250 

Removal  of  wrecks  in  harbor  at i>170;  ii,1288 

Wilmington,  N.  C: 

Defenses  at 1,7,16,670 

Improvement  of  Capo  Fear  River  above 1, 208 ;  ii,  1404 

Improvement  of  Cape  Fear  River  at  and  below 1,209;  ii,  1406 

Wilson  Harbor,  N.  Y.,  improvement  of 1,471;  iv,3126 

Winnibigoshish  Lake,  Minn.: 

Operating  and  care  of  reservoir  at 1, 32S;  in,  2142 

Reservoir  at 1,326;  iii,2137 

Winyah  Ba.y,  S.  C,  improvement  of 1.217;  ii,1452 

Withlacoochee  River,  Fla.,  improvement  of i,  219;  ii,  1564 

'Wolf  Lake  and  River,  111.  and  Ind., survey  of i,421;  iv,2887 

Woodbury  Creek,  N.  J.,  rebuilding  dike  in  Delaware  River  at 1, 152, 639;  ii,  1223 

Woods  Hole  Channel,  Mass.,  improvement  of i,  69, 894 

Wrecks,  removal  of i,  23 

Baltimore  Harbor,  Md 1.174;  1 1, 1307 

Bishop  and  Clerks  Light,  Vineyard  Sound,  M  ass i.  80, 928 

Branford,  Conn 1,138,1156 

Brooklyn,  N.  Y 1,138,1158 

Cape  Cod,  near  Orleans,  Mass.,  off 1,63,859 

Chatham,  Mass i,928 

Chesapeake  Bay,Md 1,171;  ii,1289 

Chicago  River  at  Chicago,  111 \ 1, 420;  IV,  2881 

Christiana  River,  Del ....^.  U^O;  ii,  1288 

Cod,  Capo,  near  Orleans,  Mass.,  off i,  63, 859 

Columbia  River,  Oreg 1,502:  iv,34C6 

Darien  Harbor,  Ga i,237;  n,1538 

Delaware  Bay  and  River i,  153;  ii,  1227 

Edgewater,  N.  J 1,114,1010 

Elizabeth  River,  Va 1,198;  ii,  1380 

Erie  Harbor,  Pa 1,472 

Fort  Hamilton,  New  York  Harbor,  N.  Y 1,114,1039 

Fort  McHenry,  Baltimore  Harbor,  Md i,  174;  ii,  1307 

Frankfort,  Me i,  43, 801 

Gednev  Channel,  New  York  Harbor,  N.Y 1,114,1039 

GowanuB  Canal,  New  York  Harbor,  N.Y 1,138,1158 

Great  Egg  Harbor  Inlet,  N.  J i,  153;  ii,  1227 

Hamilton,  Fort,  New  York  Harbor,  N.  Y 1,114,1039 

Hampton  Roads,  Va 1,198;  ii,  1379 

Henderson  Harbor,  N.Y i,482;  iv,3304 

Hillsboro  River,  Fla i,251;  ii,  1566 

Hudson  River,  at  Jersey  City  and  Edgewater,  N.  J i,  114, 1039, 1040 

Jersey  City,  N.  J : 1,114,1039 

Key  West  Harbor,  Fla i,25l;  ii,  1566' 

League  Island,  Delaware  River,  Pa 1, 153;  ii,  1227 

McHenry,  Fort,  Baltimore  Harbor,  Md i»  174 ;  ii,  1307 

Man  of  War  Harbor,  Key  West,  Fla i,251;  ii,  1566 

Marsh  River,  at  Frankfort,  Me 1,43,801 

Millbridge,  Mo 1,42,798 

Milwaukee  Bay,  Wis i,407;  iv,2751 

Mississippi  River 1,23,317;  in,  2001 

Money  Point,  Elizabeth  River,  Va i,  198;  ii,  1380 

Narraguagus  Bay,  Me 1,42,798 

Newport  News,  Va 1,198;  ii,  1379 

New  York  Harbor,  N.Y 1,114,138.1039,1040,1158 

Norfolk  Harbor,  Va i,198;  ii,  1380 

Norton  Shoal,  Vineyard  Sound,  Mass 1,80,927 

Old  Point  Comfort  Wharf,  Va.,  near i,198;  ii,  1379 

.  Orleans,  Mass i,  63, 859 

Patapsco  River,  Md i,  174;  ii,  1307 

Penobscot  River,  Me.,  Marsh  River  branch  of i,  43. 801 

Pontchartrain  Lake,  La i,291;  ii,  1776 

Raritan  Bay,  N.  J 1,138,1157 

Raritan  River,  N.  J 1,138,1157 

St.  Joseph  River  at  St.  Joseph,  Mich ,  i,434;  iv,2047 

St.  Marys  River,  Mich i,451;  iv,30.33 

Sassafras  River,  Md.,  mouth  of i|171;  ii,  1289 
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Sheepshead  Bay,  N.  Y 1,139,1158 

Ship  John  Light,  Delaware  Bay ii,1227 

Soathern  Branch,  Elizabeth  Kiver^  Va i,  198;  ii,  1380 

Tallahatchie  River,  Miss i,308;  iii,  1932 

Tampa,  Fla i,251;  ii,  1566 

Thimble  Islands,  Conn 1,138,1156 

Tongae  Point,  Colambia  River,  Oreg.,  below i,  502 :  i v,  3406 

Vineyard  Sound,  Mass 1,80,927,928 

Wilmington  Harbor,  Del i,170;  ii,  1288 

Wyanoke  (steamer),  removal  of  wreck  of. i,  198;  u,  1379 

Y. 

Tamhill  River,  Oreg.^  improvement  of i,606;  iv,  3429 

Yankton,  S.  Dak. : 

Constraction  of  bridge  across  Missouri  River  at i,  529 

Improvement  of  Missouri  River  at i,  335;  iii,2181 

Yankton  Bridge  Company,  bridge  of ' i,529 

Yaqiiina  Bay,  Oreg.,  improvement  of i,  499;  iv,  3394 

Yarmouth,  Me.,  coustructiou  of  bridge  across  Casro  Bay,  by  town  of 1,534 

Yazoo  and  Mississippi  Valley  Railroad  Company,  bridge  of i,  530 

Yazoo  River,  Miss. : 

Improvement  of ,. i,305;  iii,  1922 

Improvement  of  mouth  of,  including  Vicksburg  Harbor i,  306;  iii,  1927 

Yellow  Hanks,  Chippewa  River.  Wis.,  improvement  of i,328;  iii,2152 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of i,  338 ;  iii,  2211 

York,  Me.,  construction  of  bridge  across  Brave  Boat  Harbor  to  Kittory i,  534 

York  River,  Va.,  improvement  of i>184;  ii,  1337 

Youghiogheny  River,  Pa.,  bridge  at  Snterville,  construction  of i,  533 
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